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Outstanding features 


A 

MACMILLAN 

MEDICAL 

MONOGRAPH 


O Unusual efficiency not only in determining heart size and 
detecting early stages of cardiac enlargement but also m re- 
vealing certain easily distinguishable changes in the shape 
of the cardiovascular shadow characteristic of various types 
of heart disease 

i 


® Enables the examiner to detect an early lesion of the mitral 
valve, and as a corollary, to differentiate between a func- 
tional and organic apical systolic murmur 


Ready in 
I August 

j Probably 

$3 50 


© Describes the apparatus used and the details of the pro- 
cedure 

® Orthodiascopy is as valuable in treatment as m diagnosis 

• Nomograms determine without calculations the predicted 
frontal area and transverse diameter 
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® Includes correlation between the common physical signs 
and the orthodiascopic findings lending new significance to 
ordinary procedures 


By 
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For acute or hopelessly 
chronic pain where an 
opiate is required, try 
Di laud id hydrochloride 
for quick relief 

DOSE l/48 to 1/20 grain 

In hypodermic and oral tablets, 
rectal suppositories and powder 


• Dtlaudid HC(, dihydromorphtnone HCI, requires a narcotic prescription 
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SALT 

LOSS 
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During tliehot weather 
when dehydration and 
mineral loss are m evi- 
dence, the deficiency 
may he replaced quick]) 
and effectively by Kalak 
Water 

Kalak is hypertonic, 
palatable, effervescent 
Itscompositionisuinforni 
and iis alkah potenc) is 
constant 
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IMPORTANT NEW PUBLICATIONS 


IS 'Ell (6th) EDITION JUST UEADY 

THE TREATMENT OF DIABETES MELLITUS 

Bj ELLIOTT P JOSLIN, MD (Harvard), MA (Yale) 

Mcdie.il Director, George l Baker Cl 1 me New England Deaconess Hospital Clinical Professor or Medicine 

Harvard Medical School etc 

With the Cooperation of HOWARD F ROOT, M D , PRISCILLA WHITE, M D , 

ALEXANDER M ARBLE, RI D 

Octal n 707 page* illustrated Cloth S7 00 net 

T HE discovery of protamine insulin marks the beginning of mother and better era for the dialietic It has necessitated a com- 
plete revision of this standard work and the addition of two new chapters The book now indicates how the transfer of the 
patient from regular insulin to protamine insulin may be effected and how the hazards involved in the process may he avoided 
The author and his associates have here recorded their experience with more than twelve hundred cases in which protamine insulin 
lias been used The results checked and recheckcd have convinced them that protamine insulin offers unsuspected possibilities 
for treating diabetic patients Other new factors m the treatment of diabetes are here summarized No previous edition of this 
work has heco so thoroughly up to d ite 1 he work presents a combination of scientific and clinical experience which is unexcelled 


NLW WORK JUST RE4DY 

PEDIATRIC DIETETICS 

Bv N THOMAS SAXL, MD, FACP, F A A P 

Associate mil Lei hirer in Diseiscs of Children New York Post Graduate Medical School Columbi i University Assistant At- 
tending Physician B dues W ird New A ork Post Graduate Hospital Director of Pediatric Clinics Church of All Nations 
Now York Fellow of New York Academy of Medicine American Society for the Advancement of Science etc 

Octavo 565 pages illustrated u ith 57 engravings and 2 colored plates Cloth $7 00 net 

T HIS book is unique in that it correlates and collects m a single volume all the available data on diet therapy for the sick child 
It is a work that will bo as useful to general practitioners as to pediatricians It offers nothing that the author lnmself has not 
tested and found to be of practical value physiologically sound and scientifically accurate After considering mechanics and 
chemistry of digestion during infancy and childhood the book discusses the various forms and types of foods their distribution 
qualitative and quantitative compositions and their application in modern pediatric dietetics as well as the role m metabolism of 
V it am ins and minerals There is a special section on infant feeding both maternal and artificial the latter incorporating for the 
first time in one volume a complete summary and analysis of the best known proprietary pediatric foods 


NEW WORK JUST RE4DY 

TRAUMA AND DISEASE 

Edited lij LEOPOLD BRAIIDA , B S , M D and SAMUEL KAHN, B S , M I) 

PlijsiciHn in Charge of Industrial Diseases uid Ai ridpuls in flit MciItL-.il Fxaminer in the Burnu of Workmen s Compensation 
onicc or the Torpor it ion Counsel of the City of of the Dcp irlment of Labor State of New } ork 

New lork New York City Now York City 

Oclnro 613 pages illustrated Cloth r >0 net 

T HIS l>ook has been written to provide wider and more accurate knowledge of (bo ctioio 0 iul relationship lictwcen tnunn and 
disc u>c The rise of accident rates the compensation laws and the growth or industrial medicine have ill stimulated the 
demand for such information This work is ft symposium to which twenty' four recognized authorities have contributed their 
knowledge of the relations betw cen trauma and the diseases with which they arc most familiar The work dev clops the undcrly mg 
principles on wluch in any given case medical opinion may be safely based It shows the effect of a single trauma- — cither physical 
or psychic in producing disease and in influencing its course It supplies the physician confronted with the problem of etiology 
w ith definite facts based on pathological clinical and laboratory investigation The editors believe that it is on such data that he 
should rely rather than on the information derived from previous court decisions For these reasons they have selected as con- 
tributors eminent teachers and specialists in individual fields of medicine rather than physicians specializing in so-called medico- 
legal practice 
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T he "HINDLE" 


always modern 


Developments in the Hmdle Electrocardiograph are not announced 
m headlines but are, nevertheless, continuous Starting with a 
basically sound instrument in 1914, changes have been so gradual 
that the Medical Profession was hardly conscious of the progress 
being made Every succeeding instrument incorporated all the new 
features but only after the soundness of each new feature had 
been proved in practice 



The licit' Hmdle " 411-EL c - 
tin model 1 ; aic mailable m 
;lationar\ mobile and porta- 
ble tv pi r foi hospitals clinics 
and pi (< aU offiet ; 


Cambridge does not ask the Cardiologist 
to wait for something m course of devel- 
opment but not proved in the field When- 
ever a doctor purchases a Hind e, he can 
feel certain he is getting an instrument in- 
corporating over twenty years of develop- 
ment an instrument of proved accuracy 
and dependable performance 

• 

Send for Literature 

CAMBRIDGE 

INSTRUMENT C<> I N f 

‘ Eioneci Mannfachn ci s of the Elect) ocardtogi aph” 

[ 3730 Grand Central Terminal, New York City 


HINDLE 

ALL-ELECTRIC 

L ELECTROCARDIOGRAPH 
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DROPSY 


In the New England Journal of Medicme for February 27, 
1936, Dr Henry A Christian makes the following statement 

Very recently a dehnite advance has been made in that 

a mercurial diuretic has been prepared by Campbell 

Products, Inc which is very satisfactorily effective when 

given by rectum in the form of a suppository This obviates 

the necessity of intravenous or intramuscular dosage for 

mercurial diuretics but still requires the ore' ijuna. / days 

/ 

on ammonium chloride Experience shows that this treat 
ment may be kept up for months with no bad effects " 


Well known cardiologists recommend Mercurm in the 
treatment of edema of congestive heart failure and 
nephrosis, because it fulfills the requirements of an effi- 
cient and dependable mercurial diuretic which has the 
important advantage of simple rectal administration 

SUPPLIED m boxes of 5 and 25 suppositories (0 5 Gm ) 



MERCURIN SUPPOSITORIES 

(J -jnethoxy v hydroxymorcun propylaxtude of camphoric acid-sodium salt (with 20 ft of the free acid) 


Please use prescription blank or letter head when 
requesting samples or literature 


CAMPBELL PRODUCTS, Inc. 79 Madison Ave NEW YORK, N. Y. 
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SATISFACTORY 

CLINICAL RESULTS 

• 

PROMPT 

SYMPTOMATIC RELIEF 

• 

CONVENIENCE 

OF ADMINISTRATION 

• 

EFFECTIVENESS 
IN ACID OR 
ALKALINE URINE 

"While our results with the use of Pyri- 
dium in renal infections have been most 
satisfactory, it is our opinion that the 
most spectacular results have been m the 
chronic infections of the bladder and 
the male genital organs " 

— Quoted from Published Clinical Reports 


MERCK Si CO. INC. ejflaiut^-acturtny RAH W AY, N. J. 
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Foi oral administration m the treatment of 

Hemolytic Streptococcal Infections — 

SULFANILAMIDE 

(Para ammob nxcncsulfonanmM 


TheTherapeutic Indications include —acute 
puerperal sepsis, erysipelas, tonsillitis, and 
complications attributable to hemolytic 
streptococci in scarlet fever, rheumatic 
fever, measles 



Clinical reports indicate that this drug 
may be of % alue in other tv pcs of infection, 
particular!) in meningococcal infections 

The drug is rapidl) excreted — partially 
in acet)latcd form in the urine — and a 
daily maintenance dose is indicated for 
several days 

Suggested dosage is not less than 5 grains 
(o 32.S grams) lor each 10 lbs bod) 
weight during the first 14 hours of treat- 
ment Repeat a second day if nccessarv — 
subsequently about half this amount for 
maintenance of an effective concentration 
in the blood 

The term “sulpamlamide haslatcly been 
suggested by the Council on Pharmacy and 
Chemistry of the American Medical Asso- 
ciation as a more convenient designation 
for para- iminobcnzcnesulfonamidc 

PACKAGES Bottles of 15 and 100 Tablets 
5 grains (o 3x5 grams) each 

Write for j idler information 

LEDERLE LABORATORIES inc 
30 ROCKEFELLER PLAZA NEW YORK N Y 
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EDUCATION 


Education is more than classroom exercise 
In a broad sense, it is the development o! 
all those natural faculties which dominate 
physical and mental character Where 
physical education has been neglected as m 
the instance of constipation, wise counsel and 
selected treatment often expedite the return 
to normal function As an adjunct to the 
treatment of diet and exercise,' Petrolagar is 


a useful and convenient method of correcting 
constipation By its bland lubricating 
action, Petrolagar produces soft well formed 
stools which are easy to evacuate Petrolagar 
is prepared in five types — Plain, with Phenol- 
phthalein, with Milk of Magnesia, Unsweetened 
and with Cascara — to provide a range of 
treatment adaptable to the individual patient 
Petrolagar Laboratories, Inc , Chicago, 111 



Potrolagar is a mechanical emulsion of pure liquid petrolatum (65% by vol 
ume) and agar agar Accepted by the Council on Pharmacy and Chem 
is try o! the American Medical Association tor the treatment ot constipation 


Petrolagar 
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£ph ledrjmc Products 
. ^ Lilly 


• Topical application of Ephed- 
rme to mucous membranes repre- 
sents but a single example of tlic 
therapeutic value of this drug. 

Indications for Epliedrmc in- 
clude asthma, rhinitis, sinusitis, 
and the mamfestations of allergy, 
such as liay fever and urticaria 


Epliedrmc in moderate doses is 
stimulating to the heart and 
circulatory system Important 
advantages of Ephedrine are its 
rclatn ely prolonged action and 
effectiveness by oral as well as 
parenteral administration 

Among the prescription forms 
of Epliedrmc which arc available 
arc Ephedrme Inhalants, Lilly , 
Pulvules (filled capsules), Am- 
poules, and Hypodermic Tablets. 


ELI LILLY AMD COMPANY 

Principal Offices and Laboratories, Indianapolis, Indiana, USA 
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It is smaUei, mote compact, 

towec Ut puce . . . but. 



HOW ABOUT ITS 
ACCURACY? 



W E are glad you raised the question of 
accuracy. Doctor, in connection with the 
new G-E Electrocardiograph It is a point 
which merits emphasis 

In most fine modern instruments — includ- 
ing our electrocardiograph — years of expe- 
rience in building, tireless effort, and 
exhaustive research are reflected in improved 
design Just look about you That telephone 
you are using is certainly better, even if 
smaller, than its bulky predecessors, that 
watch on your wrist is no less accurate be- 
cause of its more convenient size and shape 

The new G-E Electrocardiograph, while re- 
taining the time-tested basic principle of the 
universally respected older model, is more 
readily portable, simpler to operate — yes, 
and considerably lower in price From every 
standpoint it is a better instrument It places 
consistently accurate electrocardiography 
within the reach of the average practitioner, 
gives him a really dependable apparatus for 
which he w ill have daily need , offers an in- 


vestment m diagnostic equipment which will 
prove to be sound 

The wdiys and wherefores of the superiority 
of this electrocardiograph over its contempo- 
raries are told in an easy to read, interesting 
booklet Send for your copy, and at the same 
time make the initial move toward a private 
demonstration of the G E Electrocardiograph 
Mail the handy coupon — today 

£■— “—NO OBLIGATION INCURRED— —g 

I C47 | 

j Send me your booklet 7P 215 which describes ■ 

■ the new G E Electrocardiograph, and ha\ e jour ■ 

■ local representative arrange with me for an early ■ 

| showing of the instrument in my office ■ 

■ Name ■ 

■ Address ■ 

I I 

GENERAL (§) ELECTRIC 
X-RAY CORPORATION 

3012 JACKSON ftLVO CHICAGO ILLINOIS 
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%^hniformity of strength 
and quality assured by 
laboratory determination 

* ♦ ♦ S O ESSENTIAL IN SUCH 
AN IMPORTANT THERAPY 

Another dependable product for the cardiologist 

FROM THE LABORATORY OF 

DAVIES, ROSE & CO., Ltd., Boston, Mass , U. S. A. 



/ 

J 

PRO! ESSIOMAL PftOTICTION 
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INCC 1099 
PECIALIZED . 
E R V I C E f 



A DOCTOR SAYS 

“I have a nephew who is 
finishing his course in 
June, and you may rest 
assured that he is getting 
plenty of instruction re- 
garding the merits of a 
policy with your com- 
pany ” 


DICAIf 


, ms, 


EGT1V 


or rosr vcCTTfK, Indiana 




LaMOTTE service 

IMPROVED KLINE ANTIGEN 

FOR 

PRECIPITATION TESTS 
FOR SYPHILIS 

Tins improved Antigen is now being pro- 
duced under -in exclusive arrangement 
with the Mount Sinai Hospital of Cleve- 
land, m whose laboratorj the method of 
preparation was developed Each lot of 
antigen is tested in this same laboratorj 
and only approved Standardized Antigen 
is released bj' us for distribution 
Tar superior in the sero diagnosis of sjphi- 
lis 

May be used for tests on spinal fluid 
Antigen solution has excellent keeping quali 
ties 

Sensitive at low temperatures 
Prices and full information on the antigen 
and the new simplified compact outfits for 
these tests sent on request 
Your LaMotte Blood Chemistry Hand 
book * illustrates and describes many simple 
accurate testing outfits developed by La 
Motte Research Department in cooperation 
with recognized specialists 

* If j’ou do not have one, write today for 
a complimentary copy 

LaMOTTE chemical PRODUCTS CO 

418 Light St Baltimore, Md 
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A NON-IRRITATING, NON-STAINING ANTISEPTIC 



The antiseptic solution to be applied 
to a delicate membrane should prefer- 
ably be non-irritating, yet it should be 
effective 

Neo-Silvol solutions are bland, they 
may be used in the eye without injur- 
ing or irritating the conjunctiva But 
Neo-Silvol is an effective antiseptic 
agent, useful in affections of the eye, 
nose, throat, and gemto-urmary tract 


Neo-Silvol solutions can be made 
easily and promptly m your office, or 
by your patient if desired The six-gram 
capsules permit accurate preparation 
of the strength desired 

Neo-Silvol (Colloidal Silver Iodide 
Compound) is supplied m six- gram 
capsules, packages of 50 and 500, and 
m l-ounce and 1/4-pound bottles 


PARKE, DAVIS & COMPANY • Detroit , Michigan 

llIL WORLDS LARCEST MAKERS OF PHARMACEUTICAL AND BIOLOGICAL PRODUCTS 
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MECHOLYL 

Itct]. U S. I'at. OIL 

Acetyl-hcta-nietli^iclioline chloride Merck 



in Atonic 
Constipation 
and 

Postoperative 
Abdominal Distention 

Mechol>l increases intestinal tone 
anil stimulates peristalsis Patients 
suffering from intractable abdominal 
distention ivcrc relieved b) 300 mg 
of Mecholjl orall) (lj^ tablets 
Mccholjl Bromide) or 20 mg subcu- 
tancousl) 

Literature on the action and thera- 
peutic uses of Mccliolyl is available 
on request Please specify if you are 
interested in the use of Meclioh 1 in a 
particular condition 



MERCK & CO. INC. t jilcmu^actur-ing RAHWAY, IV. J. 
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NEO-SYNEPHRIN 

HYDROCHLORIDE 

(levo meta methylaminoethanolphcnol hydrochloride) 

Clears the Passat*^ n Hay Fever 

The discomforting engorgement of allergic 
rhinitis may be effectively relieved by application 
of the synthetic vasoconstrictor Neo-Synephrm 
Neo-Synephnn may be used repeatedly with- 
out loss of effectiveness 

All three forms are valuable m hay fever 

NEO-SYNEPHRIN HYDROCHLORIDE EMULSION 

1/4% (l-oz bottle with dropper) 

NEO-SYNEPHRIN HYDROCHLORIDE SOLUTION 

%% lor dropper or spray I . 

1 % lor resistant cases jU-oz bottle) 

NEO-SYNEPHRIN HYDROCHLORIDE JELLY 

¥2% (in collapsible tubes with applicator) 


ADVANTAGES 

• 

Active on repeated 
application 

More sustained than 
epinephrine 

Less toxic in 
therapeutic doses 
than epinephrine 
or ephednne 

Relatively Stable 

No sting 



FREDERICK STEARNS & COMPANY 

DETROIT HEW YORK KANSAS CITY SAN FRANCISCO 

WINDSOR, CANADA SYDNEY, AUSTRALIA 
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For bland diet therapy , 
especially ULCER cases — 

PABLUM 


F AR too often the bland diet prescribed for gastric ulcer, colitis, and similar 
gastrointestinal disorders is a deficient diet. An analysis made by Troutt of 
ulcer diets used by 6 leading hospitals m different sections of the country 
showed them to be “well below the Sherman standard of 15 milligrams” m 
iron and low in the water-soluble vitamins 1 “Vitamin B would appear to be 
represented at a maintenance level m most cases,” writes Troutt, “but the 
possible relation of vitamin B to gastro-intestmal function and appetite should 
make one pause before accepting a low standard ” 


mgm Fc 
perlOO Gm 

PABLUM 


BO mgm 


- JO 


- 10 


Farina 


08 mgm 


Although Pnblum h-is n 
low fiber content it is 37 
times richer than farina 
m iron and in calcium 4 
times richer in phospho 
ms and 4 pi times rich 
er in copper 


Loiv in Fiber — High in Iron 

Pablum is the only food rich in a wide \ anety of the accessory food 
factors that can be fed over long periods of time without danger of 
gastro-mtestin il irritation Its liber content is only 0 9% Yet Pab- 
lum contains 37 times more iron than farina and is an excellent 
source ( + + +) of vitamins B and G, in which farina is deficient 
Supplying mgms iron per ounce, Pablum is 8 times richer than 
spinach in iron 

Rich in Vitamin B 

The high vitamin B content of Pablum assumes new importance in 
light of recent laboratory studies showing that avitaminosis B 
predisposes to certain gastrointestinal disorders Apropos of this, 
Cowgill says, “Gastric ulcer is another disorder which can con- 
ceivably be related to vitamin B deficiency Insofar as the treat- 
ment of this condition usually involves a marked restriction of diet 
the occurrence of at least a moderate shortage of this vitamin is by 
no means unlikely Obviously the length of the period of dietary- 
restriction is an important determining factor Dalidorf and Kellogg 
(1931) observed in rats subsisting on carefully controlled diets that 
the incidence cf gastric ulcer was greatly increased m vitamin B 
deficiency Observations of this type merit serious consideration ’ 2 


Requiring no further cooking, Pablum is especially valuable during the heal- 
ing stage of ulcer when the patient is back at work but still requires frequent 
meals. Pablum can be prepared quickly and conveniently at the office or 
shop simply by adding milk or cream and salt and sugar to taste. Pablum has 
the added advantage that it can be prepared in many varied ways — m muffins, 
mush, puddings, junket, etc. Further, Pablum is so thoroughly cooked that its 
cereal-starch has been shown to be more quickly digested than that of farina, 
oatmeal, cornmeal, or whole wheat cooked four hours m a double boiler 
(studies in vitro by Ross and Burrill). 

In addition to all the above points Pablum has the advantage of being the only 
base-forming cereal (except Mead’s Cereal which is the uncooked form of Pablum) 

Pablum consists of uhcatmeal, oalmcal t cornmeal it heat embryo alfalfa yca^l beef bone iron salt and sodium chloride 

Bibhogriplij on request 

MEAD JOHNSON &. COMPANY, Evansville, Indiana, U. S. A. 

Please enclose professional card when requesting- samples of Mead Johnson products to cooperate in preventing their reaching unauthorized persona 
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RECENT KNOWLEDGE CONCERNING INFLUENZA - 

By Richard E Shopl, M D , Punceton, New Jctsey 

From the time of Pfeiffer’s announcement of its discovery m 1892 1 to 
1918 H influenzae was quite generall} regarded as the agent responsible 
for epidemic influenza Because of this general belief, much of the huge 
volume of woik done during the 1918-1920 pandemic was concerned with 
a further study of the lelationship of this bacteiium to the disease The 
results obtained weie confused and contradictory, some seemed to support 
the view that H influenzae was the cause of the pandemic disease, others 
opposed it An unbiased review of the large literature on the subject leads 
to the conclusion that, while the question had still to be considered con- 
troversial, the claims foi H influenzae as the causative agent of influenza 
were less convincing aftei the 1918 pandemic studies than they had been 
before 

Some of the opponents of the Pfeiffer bacillus theoij suspected that the 
pnmary etiological agent of influenza might be a filtrable virus Evidence 
for the virus theory obtained during the 1918-1920 pandemic was, however, 
extremel} sketchy and unconvincing A few investigators, notably Selter 2 
and Leschke 3 seem to have reproduced the disease m a small number of 
human subjects by spraying them with filtered lespiratory tract secretions 
and washings from influenza patients But against these apparently positrv e 
results must be placed the negative findings of othei workers in much largei 
series of attempted infections Kruse, 4 Friedberger and Konitzer, 3 Lister 
and Taylor, 0 and McCoy, Rosenau et al 7 entirely failed to produce illness 
by spiaying human subjects with filtered respiratory tract secretions from 
influenza patients While it must be admitted that man is a bad experi- 
mental animal at best and practically useless when emplo) ed for experiment 
during an epidemic it is apparent that, so far as published woik is concerned, 
the evidence against a filtiable virus as the cause of influenza v r as more con- 

* John Phillips Memorial Medal address presented at the St Louis meeting of the 
American College of Plnsicians, April 21, 1937 

From the Department of Animal and Plant Pathologj of The Rockefeller Institute for 
Medical Research, at Princeton, N J 


Cops right, 1937, b\ The American College of Pin sicians 
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RICHARD E SHORE 


vinung than that m favoi of it Ihe conclusion seems wan anted that, so 
fai as expei imcntal woik clone during the 1918-1920 pandemic is applicable, 
the tlieoiy that held influen/a to be caused by a filti able vuus was at least as 
highly conti o\eisial as the one which maintained the disease was caused by 
Pfeiffci ’s bacillus 

T lus much of a leview of the oldei woik on influenza has been neeessaiy 
in ordei to piepare the waj foi an account of iccently aeqtmed knowledge 
eonceimng the disease Tt is appaicnt to all, I behc\e. that one of the most 
serious handicaps under which eaihei in\ estigatoi s woiked was the lack of 
an experimental animal, othei than man susceptible to influenza It is 
equall) clcai now that the recent increase in out knowledge of influen/a has 
lcsultcd laigeh fiom the chscoxen that ccitain of the cxpei micntal animals 
can be employed in stud) mg the disease 

S W1 X E T N TLEENZ \ 

The statement that no animal except man acquit cs influenza undei 
natuial conditions is encounteicd fiequentl) in the oldei medical hteratuie 
Howe\ei, in the late summet or eaih autumn of 1918 a new disease which 
appealed among swine in the Middle West seemed to challenge this old eon- 
tendon The new disease was not a sporadic and localized outbieak, 
actually millions of swune became ill and thousands died during the fust few 
months of its picwalence By October and Noicmbci it w r as wudespiead 
among swune herds m Iow\a and othei jiaits of the Middle West Di J 
S Koen who fust lecogmzcd the disease as being different from any pre- 
\iously encounteicd in swine, was so much impiessed b) the coincidental 
pieealence of human influenza and b) the icsemblance of the illness seen 
in man to that occui i mg at the time in hogs that lie became convinced that 
the tw r o w r ere actually the same 8 He theiefore gaee the name “flu” to 
this new swine disease Ihe opinion of Koen that “flu” repiesented an 
entirely new r swune epizootic disease, and that swine might have been infected 
in the first instance from man, was shaied by some leteiinarians and man) 
farmcis in the Middle West 0 Fuitheimoie “ flu ” pioicd a gcneially ac- 
cepted populai designation for the condition, though in the scientific liteia- 
tuie it is usually leferied to as “ swine influenza ” The disease has lccuiied 
each autumn, since its fiist appeal ance, in epizootics which \ai) fiom )cai to 
yeai m then seventy and extent 

Now allowung foi ceitam chffciences between swune and man, swune 
and pandemic human influenza w r cie indeed veiy much alike In addition 
to their coincidental pie\alence in the autumn of 1918, the clinical and 
pathological pictures of the two diseases w^eie sinulai In both, fevci, 
anoiexia, cough and othei signs referable to the lespnatoiy tract w'eie 
prominent, a leukopenia occuried in both diseases, and m both the degiee 
of piostiation w r as out of all proportion to the rest of the clinical pictuie 
In both diseases the onset was sudden, the couise shoit, and com alcsccncc 
slow' but usually uneventful Both conditions appealed to be highly con- 



RECENT KNOWLEDGE CONCERNING INFLUENZA 


3 


tagious Death, when it occuired in eithei the human 01 swine disease, 
was frequently the result of a “ ivatei -logged,” bloody, edematous pneu- 
monia It is, of couise evident that all of these smulaiities could have been 
a mattei of chance and that one is not warranted m di awing conclusions as 
to the relationship of the two diseases merely on the basis of clinical and 
pathological resemblances Their etiological agents should be known and 
compaied In the beginning, or at the time that swine influenza gamed 
prominence as a \etermary problem, a comparison of this natuie w r as im- 
possible because the causative agent of neither disease was known 

The etiology of swine influenza was finally determined m 1931 and it 
pi oved to be different in character from that of any lnthei to known disease 
of animals or man Instead of being caused by a single agent, swine in- 
fluenza was found to result from infection with two such agents, one a vnus, 
the othei a bacterium, acting synergistically 10 The virus differed from any 
previously known, and caused, when administered alone to swme, an ex- 
tremely nnld, indefinite, usually afebrile ailment, which, for want of a bettei 
name, was designated “ filtrate disease ” The bacterium was very sinnlai 
to, if not identical with, the non-mdol producing type of Pfeiffer’s H in- 
fluenzae and was named H influenzae sms 11 When administered alone to 
swme it proved non-pathogemc 

Here then in swine influenza was a bacterium like that believed b) man) 
to be responsible for influenza in man Leaving out of consideration foi 
the moment the possibility that Ii influenzae sms and H inflit might 
play analogous roles m then respective diseases, it w r as striking to t these 
sinnlai bactena closely associated with like diseases occurring in two animal 
species The finding furnished additional evidence of a possible relationship 
between swine and human influenza Furthermore, the demonstration that 
swme influenza was caused by the combined activit) of this Pfeiffer bacillus- 
like organism and a filtrable virus made the suggestion obvious that the 
swine disease might actually be an etiological replica of human influenza 
The thing lacking so far as the human disease was concerned, and this w>as 
quite important, w'as positive proof that a filtrable virus was present 
1 hough long suspected, none had been conclusively or convincingly demon- 
strated But theie cvas not long to w r ait 

A Filtrable Virus in Human Intluenza 

In 1933 Smith, Andrewes, and Laidlaw 12 transmitted a disease to feirets 
b) inoculating intranasally filtrates of pharyngeal washings from cases of 
epidemic influenza m man The ferret disease pi oved to be serially trans- 
missible, and was cliai acterized b) a two-day incubation period, a diphasic 
temperature response, s)mptoms of nasal catarrh, and variable systemic 
disturbances The mucous membranes of the nasal passages of ferrets 
killed during the first or second febrile periods were acutely inflamed In 
then original work, Smith, Andrew'es and Laidlaw' recovered the virus from 
the tluoat w'aslnngs of fi\e of eight cases tested and failed to recover it from 
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foui subjects not suffeimg fiom inflticn/a Seta obtained fiom either re- 
co\ued feriets 01 fiom patients aftei an attack of influenza neutralized the 
virus All the evidence fust picsentcd and that obtained latei pointed to 
the etiological nnpoitance of tins virus in the disease 

11k piescncc of Smith Audi ewes and Laidlaw’s mi us in epidemic in- 
fluenza has been ample continued Fiancis lccovercd it from cases of the 
disease occuiimg in Pueito Rico , 11 Philadelphia , 11 Alaska, 1 " and New 
York 1 ', Bui net isolated it fiom cases of influenza in Melbourne, Aus- 
tiaha 1 ’, Brightman and liask found it in an outbreak among childicn in 
New Haven ls , and Smoiodintscff and Ins coworkeis demonstrated its 
presence in an outbieak in Lcmngiad 10 Furtheimore, Andrew es, Laidlaw 
and Smith, since their ongmal discover}, have isolated a numbei of addi- 
tional stiains m England * 0 It is evident that the virus is widely dis- 
seminated 

The stiains of influenza virus thus fai obtained fiom man have ap- 
pealed to be identical with one another so far as could be judged b) cross- 
unmunitv tests and bv neutialization tests with sera from lecovered ani- 
mals - 0 ’ u ' IT ’ 1J Hovvevei, Magill and Francis, using v u us-neutrahzing 
serum picparcd m a non-susceptible host, have lecentl) picsented evidence 
that the Pueito Rico and Philadelphia strains diffei antigcmcall) 21 Since 
these diflei ences weie not detectable when seia fiom recovered susceptible 
hosts weie employed m the cioss-neutrahzation tests, it seems that, for 
piactical immunological put poses, the influenza viruses isolated fiom patients 
in various parts of the vvoild must still be considered serologically quite a 
homogeneous group 

Activities and Properties or Human Intluenzv Virus 

Pioduction of Pneumonia in Fiiicts Fiancis n obseived that, aftei 
several passages in fcnets anesthetized at the time of inoculation, the Pueito 
Rico stiain of human influenza virus produced pulmonary consolidation in 
addition to the usual changes it had caused from the beginning m the uppei 
respiratory tract lhe pneumonias were of a bloody-edematous chaiacter 
and sometimes pioved fatal Similar passage of the original English stiain 
resulted in its also acquiring the ability to pioduce pulmonaiy consolidation * 2 

The Infection of Mice About a yeai aftei the discoveiy that fencts 
weie susceptible to influenza vnus, Andrewes, Laidlaw and Smith 23 and 
Fiancis 13 found that the ferret-adapted vnus was also pathogenic foi white 
mice Admimsteied intranasally to ethenzed mice, a well-adapted virus 
caused illness which usually teinnnated fatally after from tlnee to seven 
days At postmoi tem the only constant changes were m the lungs These 
were deep red and almost airless except foi small emphysematous aieas at 
the peripheiy 

Immunity Confci > cd by Infection Influenza vn us was found to confei 
immunity upon the animals it infected Recovered feriets weie not only 
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solidly immune to lemfection but their seia contained neutralizing anti- 
bodies foi the vnus 1_,2i 

Cultivation and Size of Influenza V u us The size of the influenza vnus 
paiticle has been estimated to he between 80 and 120 mp- on the basis of dif- 
ferential ultrafilti ation thiough collodion membranes 21 and between 87 and 
99 mu as detei mined by centrifugation 20 

The virus could not be cultivated upon ordinal y bactei lological media 
although it giew readily m media containing minced cluck embryo or upon 
the choi lo-allantoic membrane of the de\ eloping hen’s egg 13 ’ 27 ’ 28 It is 
clear that, like othei filtrable viruses, influenza wius lequires living cells for 
its multiplication 

Comparison or the Viruses of Human and Swine Influenza 

With the discovery of a virus in human influenza, the fortunes of the 
swine influenza vnus took an unexpected turn It was found that the virus 
from swine was also pathogenic for ferrets and mice and that it caused 
a disease in these two animals which was indistinguishable clinically or 
pathologically from that produced by fei ret-adapted human influenza virus 
12,23 29 30 q' ruC) there weie certain differences in the initial pathogenicity 
of the two viruses Thus, the swine influenza virus when administered 
mtranasally to anesthetized ferrets induced pneumonia even m its first pas- 
sage whereas the human virus lequired several serial passages m feirets be- 
fore it acquired the ability to cause pulmonai y consolidation In like man- 
ner, swine influenza virus proved directly pathogenic for mice while the virus 
from man was pathogenic for mice only after it had been subjected to several 
serial transfers m ferrets * It seems likely that these initial differences m 
the pathogenic activities of the two agents may be those due to “ fixation ” 
by prolonged sojourn m a foreign host since passage of human influenza 
virus through ferrets alters it m such a way that it becomes more like the 
swine influenza vnus and less like the one originally obtained from man 
Human influenza virus, fully adapted to the ferret, produces a disease picture 
m ferrets and mice that is indistinguishable from that caused m these ani- 
mals from the outset by s\\ me virus 

While influenza m swine is a disease of complex etiology and both the 
filtrable virus and H influenzae sms are essential to its causation, the disease 
m ferrets and mice appeared to be caused solely by the virus No evidence 
was obtained to indicate that H influenzae sms or any other bacterium modi- 
fied the virus infection m these animals m any constant or significant 
mannei 12 - 13 > 23 - 20 - 30 

But the similarity between the swine and human influenza viruses did 
not end with then like pathogenicity for ferrets and mice It was found 
that they immunized against one another Thus ferrets or mice recoi ered 
fiom infection with swine influenza virus were not only immune to rem- 

* Francis and Magill ha\e reccntlj secured strains of influenza Mrus from man that 
“took” direct!} in mice without prehmmar\ ferret passage 10 
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fcction with that agent but also usual!) lesislecl infection with the human 
influenza mius In like manner, animals fust infected with human Airus 
were found latei to he immune to the swine Airus Such cross-immumt) 
suggested a close immunological relationship between the Mruses from man 
and swine lhat the two agents were not actualh identical, however, 
could be showai by cross-neutrali/ation experiments they could be differ- 
entiated sctologically :o ' ’ t0 ’ 31 Each mius was complete!) neutralised b) its 
homologous immune scium though the heteiologous immune serum either 
failed to neutiah/e or neutiah/ed onl) partial!) The conclusion reached 
tiom consideiation of cioss-immumty and cioss-neutralization experiments 
was that the vnuses of human and swune mlluen/a were related but not 
identical 

1 he swine influenza mius particle was found to ha\e the same diameter 
as that of the human mius paiticle *’ Swine influenza iirus was cultnable 
in media like that reqtuied b) the human \ irus 

I'lIL SUSCEPTIBILITY ot S\VIM TOlllJWAX InEEUEXZ V VlRUS 

The mail) similantics between human and swine influenza Airus raised 
the question of whether the human agent might not be pathogenic for swine 
1 Ins w-as studied experimental!) first In Eikeles and later by Shope and 
Francis 3-1 Tt Avas found that swine, inoculated mtranasall) with human 
influen/a Aims alone, deA elopecKun C\treineiy mild .li'^ss similar chmcall) 
and at autops) to the filji. flcdiscase caused b) infection wntli swine influenza 
\irus alone^ — AVnen small amounts of a culture of II infhunzcu sun were 
adnuin,s^’ C( j the virus a more piostrating febule illness usuall) re- 

Vf.'itcd 11ns was sumlai to swune influenza although nc\er so sc\erc At 
autopsy the pneumonia encountered was of the same character as that seen 
m swune influenza but much less extensn e 1 he disease caused in sw me 
by the human virus and II influenzae sun could best be characterized as 
a mild swine influenza similar qualitatively but differing quantitatnel} from 
the t)pical disease occurring naturalh in this species 

It Avas apparent fiom the A\ork thus fai described that the viruses of 
SAvme and human influenza Avcre related but not identical So far as our 
information event, the human virus, though capable of infecting SAVine, Avas 
probably specific for man, the swine virus Avas specific foi swune 

But this vieiv as to the species specificity of the tevo agents had to be 
modified Avhcn the influenza vnus-neutrahzmg antibody content of human 
set um Avas studied 

Antibodies to Human and Swine Inteuenza Virus in Human Sera 

Smith, Andreeves and Laidlaw 1_ ’ 22 had shoevn that the sera of persons 
convalescent from influenza neutiahzed the human virus Later Francis 
and Magill, 24 by comparing the antibody content of sera draAvn during the 
acute stage of influenza AVith that obtained after recovery, demonstrated 
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that neutralizing antibodies for human influenza virus actually developed 
during an attack of the disease From this it seemed likely that their 
presence m the serum of an individual was an expression of a previous 
infection with human influenza virus 

Sera from persons of diffeient ages ha\e been studied foi then ability 
to neutralize human and swme influenza mi us The findings obtained m 
England by Andrewes, Laidlaw and Smith -° and those gotten in this 
country by Francis and Magill * and S hope 35 woe m close agieement 
Arranging the cases m three bioad age gioups it Mas found, in the English 
experiments, that the human Mrus was significantly neutiahzed by 62 pei 
cent of the sera from persons o\er 20 yeais of age, by 57 per cent of the 
seia fiom people between 10 and 19 years old and by 33 pei cent of the sera 
from children under 10 years In the American experiments the human 
virus was completely neutralized bv 48 per cent of the sera from individuals 
over 20 years of age, by 58 per cent of the sera from people between 10 and 
19 years and by 49 per cent of the sera fiom children under 10 yeais It 
can be seen from these data that, with the exception of the children in the 
English group, roughly half of the human sera studied neutiahzed human 
influenza virus The incidence of antibodies encounteied does not seem 
surprisingly high m view of the known recent widespiead pre\alence of the 
influenza virus 

But the results obtained in the cori espondmg expei iments w ith swim 
influenza virus were unexpected It was found, in the English expei iments, 
that the swme virus was significantly neutralized by the sera fiom all pei- 
sons over 20 years of age, by 66 per cent of the sera from individuals 
between 10 and 19 years but by none of the sera from children under 10 
y ears In the American experiments the swme virus was completely neutral- 
ized by 92 per cent of the sera from persons over 20 years of age, by 63 per 
cent of the sera from individuals m the 10 to 19 year age group but by 
only 11 per cent of the sera from children undei 10 years These results 
were surprising m two respects First, it was unexpected to find that prac- 
tically all adult human sera contained antibodies capable of neutiahzing a 
virus that was supposedly specific for sw me Second, since the antibodies 
were so uniformly present in sera fiom adults it was sui prising indeed to 
find that they were almost completely lacking in the seia of children An 
interpretation of the significance of the findings was difficult because no 
strain of influenza Mrus immunologically like the one fiom swme had evei 
been reco\ered fiom man The question will be considered more fully latei 

Discussion 

In considering all of the M'ork thus far done m determining the etiology 
of influenza in man one is struck by the fact that it can be dnided both 
chronologically and by subject matter under most intense imestigation into 
two main periods During the first period which extended roughly from 
the 1889-1890 pandemic tluough the 1918-1920 pandemic, the intei ests of 
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investigators were laigch bactei lological and were centeicd upon the prob- 
lem of elucidating the idle plajed by Pfeifiei’s H influenzae in the disease 
During the second period wduch may he dated from the tune of the dis- 
cover} of a vims in the disease by Smith, Andrew es and Laid law up to the 
present, piactically all investigative work has been focused upon the role 
play ed bv this new virus There has been verv little ovei lapping in the 
subjects under most intensive stud} during each of these two periods 

Between the bactei lological and the vims periods of human influenza, 
investigation into the etiology of swine influenza levealed this disease to be 
caused by the conceited action of a bactciium like Pfeiffer’s bacillus and 
a fi Unable virus Not only was the swine bactei nun like Pfuflcr’s bacillus, 
but e\pciience with it during the first three veais’ woik, in attempting to 
determine its etiological relationship of swine influenza, closely paralleled 
the experience investigators of human influenza had had with Pfeiffer's 
bacillus dui mg the bacteriological period n * 1 he arguments for and 
against considering II influenzae sms etiologicalh important in swine in- 
fluenza were much the same as those alreadv debated foi mail} }eais regard- 
ing the causal role pla}cd In H influenzae in human influenza Furthei- 
moie, the viruses of swine and human influenza wcie subsequentl} found 
to he strikingly alike though not identical Here then, in the etiology of 
swine influenza, was what seemed to be a connecting link between the two 
periods of human influenza investigation a compromise between Pfeiftcr’s 
bacillus on the one hand and a filtrabie vuus on the other which accepted 
both as etiologicall} essential 

But is it justifiable to appl} knowledge gained in the study of swine 
influenza to human influenza ? A.11 answer to this question depends partly 

upon the significance assigned to the swine influenza v nus-neutralizing anti- 
bodies found in human sera Two h}pothcses to explain the piesence of 
these are apparent One would mtei pi et them as specific, the other as non- 
specific, in the sense that, lcspcctivch , thev had or had not resulted from past 
infection with swine influenza vuus The non-specific hypothesis will be 
considered first 

It is known that cxpei lmcntal animals lcpeatedh exposed to human in- 
fluenza vuus sometimes develop antibodies capable of neutiahzing both the 
human and the swine viruses 11 Pei haps the swine vuus antibodies 111 
human sera were non-specific 111 the sense that they had been established 
not by virtue of previous infection with swine influenza virus but latliei had 
resulted fiom lcpeated pievious exposures to human influenza virus If 
this vveie the collect explanation then all human sera which neutiahzed the 
swine vuus should also neutiahze the human agent Comparison of dupli- 
cate tests against the two types demonstrated clearly that this was not the 
case antibodies neutiahzing swine virus were frequently present in human 
sera which failed to neutralize human virus I11 these it was ev ident that 
the neutralizing antibodies foi swine influenza virus had not resulted fiom 
previous infection with human virus, unless one chose to believe that the 
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specific antibodies for the human virus disappeaied after each influenzal 
infection while the non-specific swine vnus antibodies persisted and were 
gradually built up by each succeeding attack of influenza There aie as yet 
no data to indicate that this conjecture is likely or even possible 

The hypothesis which interprets the swine virus-neutralizing antibodies 
m human sera as specific and to have resulted from past infection with a 
nrus whose antigenic composition was similar to that of swine influenza, 
just as the human virus antibodies are considered to reflect a past infection 
w ith human influenza virus, is more m harmony with the facts determined 
bv animal experimentation On the basis of this interpretation it is ap- 
parent that human sera contain neutralizing antibodies for at least two lm- 
munologically distinct types of influenza vnus One is the current human 
Mrus of Smith, Andrew es and Laidlaw known to be widely prevalent m 
man at the present time The other, antigenically like svv me influenza virus, 
is unknown and has never been detected in man It has, however left 
ample evidence of its past widespread pievalence m the form of neutralizing 
antibodies in the sera of almost all adult human beings That it is no longer 
widely existent in the human population is indicated not only by the failure 
of investigators to recover it from cases of influenza during the past four 
years, but by the almost complete absence of antibodies for it m the sera 
of children If one ascribes a specific character to the swine virus-neutraliz- 
ing antibodies in human sera, the conclusion that this unknow n human virus 
was indeed swine influenza virus, or a closely related agent, is inescapable 

Howe\er, there is no direct evidence that the swine influenza virus, as 
we know' it today, is capable of infecting man Indeed, indirect evidence 
indicates that it does not infect man because, while swine influenza has 
occurred annually since 1918, our serological evidence suggests that the 
human prototype of swine influenza virus ceased infecting man generally 
10 or more years ago 

The most apparent interpretation of these findings is that the swine virus 
lepresents a surviving form of an extinct or temporarily quiescent human 
influenza v irus w Inch has become so “ fixed ” in swine as to be no longer 
pathogenic for human beings If this is the case, then the history that swine 
influenza appeared for the first time in 1918 serves to date the time of 
prevalence of this vanished human virus The experimental and historical 
facts seem best explained, for the present at least, by the theory that the 
swine influenza virus represents a surv lvmg form of that pandemic in man 
m 1918, as already suggested by Laidlaw 37 On this basis, the presence in 
human sera of antibodies neutralizing swine virus would be considered to 
indicate that the donors of these sera had undergone immunizing exposures 
to, or infections with, an influenza virus of the 1918 pandemic type Thus 
it seems possible that swine influenza may represent more than merely an 
interesting analogue of the human disease, it may actually bear a relationship 
to pandemic influenza 
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1 lie maltci of deteiminmg tlie relationship between the influenzas of 
swine and man is of importance only in so far as it bears upon the question 
of the etiology of the human disease The causative agents of the swine 
disease are known Furthermore, agents of a similar nature are present 
m the human disease Do these agents play the same role in pandemic 
human influenza that the) aie known to play in swmc influenza? I have 
puiposcly, m this papci, called attention to the close sinulaiity that exists 
between the disease pietutes of influenza in swmc and pandemic influenza 
in man, to the suggestne lnstor) that swine influenza made its first known 
appearance during a great human pandemic, to the apparent identity of the 
piedominant bacterium in the human disease with the one known to he 
ctiologically essential in the swmc disease, to the close relationship between 
the viruses of human and swine influenza, and to the presence in human 
sera of neutralizing antibodies for both the human and swine \iruses Am 
one of the parallelisms might be fortuitous, it seems unlikeh that all 
should be 

Flic possibiht) must, of course, be kept m mind that human beings may 
resemble feirets and mice mote closcl) than they do swme in their reaction 
to influenza virus In this event the vims would be considered the sole 
and primary etiological agent of influenza and am associated bacteria would 
be thought of as merelv concomitant and of secondar) impoitance How- 
ever, the disease caused in ferrets and mice bv the human influenza virus 
alone mav be just as highly artificial m 1 effecting the complete etiology of 
human influenza as is that caused in the same animals b) swine influenza 
virus alone m reflecting the complete etiology of the swine disease It re- 
mains to be determined whether pandemic influenza in man is a disease like 
that in ferrets and mice caused by infection with the virus alone or whether 
it resembles swine influenza and requites both the virus and a bacterium 
Pei sonally, I am of the opinion that the vims of human influenza, like that 
of swme influenza, constitutes only a partial etiolog) of the disease m which 
it is involved and that workers of the bacteriological period who contended 
for the etiological importance of Pfeiffer’s bacillus may have been at least 
partially light 
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CLINICAL INVESTIGATIONS OF INSULINS WITH 
PROLONGED ACTIVITY 

By Russell M Wilder, Ph D , M D , F A C P , Rochcstci , Minnesota 

A yevr ago, at the meeting of the American College of Physicians, 
Dr Joslin expressed the opinion that Hagedorn by effectively retarding the 
action of insulin with protamines had opened a new era in the treatment 
of diabetes During the past year hundreds of physicians have had the 
opportunity 7 to use protamine insulin in the treatment of diabetes, and I 
am informed that their verdict is almost unanimously 7 favorable In Feb- 
ruary of this y r ear an improved modification of Hagedorn’s preparation 
was placed on the market It already had received the official endorsement 
of the Insulin Committee in Toronto and that of the Council on Pharmacy 
and Chemistry 7 of the American Medical Association 

I propose in this paper to recount certain clinical investigations which 
illustrate some of the peculiarities of the action of insulins with retarded 
activity, and m pait explain the advantages attending their use 

A pitfall to be avoided when studying the effect in diabetes of drugs 
and diets, is the trial of the remedy in cases in which the diabetes is of short 
duration This mistake in the past has led to a number of erroneous con- 
ceptions, the notions, for instance, that dark breads can be tolerated better 
than white breads and that honey and maple sugar are less harmful than 
other sweets Quackery in diabetes thrives because of the tendency for 
spontaneous remission in the early course of this disease Tolerance for 
carbohydrate improves during the first year or two, if only minor attention 
is paid to limiting the intake of carbohydrate, and the credit is given, un- 
deservedly, to the medicine used or the special food The patients who 
kindly 7 consented to serve as subjects for these clinical investigations had had 
diabetes for five years or longer 

Mild diabetes also can mislead the observer, by fluctuating m intensity 
Furthermore arterioscleiosis and certain other complications of diabetes 
sometimes decrease the sensitivity of the patient to overdoses of insulin, 
and under these circumstances enough unmodified insulin may be adminis- 
tered m one injection to prevent hyperglycemia for 24 hours Because of 
this fact we chose patients who were hypersensitive to overdoses of insulin, 
they previously had been more or less refractory to satisfactory 7 control, and 
most of them were “ pedigreed,” m the sense in which Dr Woody r att has 
used this term , that is, they had been studied before, some of them many 
times, so that the characteristics of their disease were known 

* The Trimble Lecture, Medical and Clururgical Tacultj of the State of Man land 
Baltimore, Maryland, April 28, 1937, also presented in part to the American College of 
Phjsicians, St Louis, Missouri, April 19, 1937, under the title “Protamine and Other Long- 
‘Vctmg Insulins ” 
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41 k w 01 k to be presented leprescnts the combined efforts of scveial of 
us Mv associates inelude Drs Edwin J Kepler, Edward Ii Rynearson 
and Tcsse Bollman, and the following Fellows of The Mayo Foundation for 
Medical Education and Research Randall C Sprague, Benjamin B Blum 
Bertha M Davis Claik, Reid R ITeffner, Clarence W Erickson, James A 
Barr, Donald W Ingham and George R Crisler For the necessarily ardu 
ous analytical -work we are indebted to Dr Arnold E Osterberg and mem- 
beis of lus department, and for much assistance our thanks are due to Miss 
Man A Foley, Sister Mary Victor, Sister Rebecca and otlieis in the dietetic 
and nursing departments of the St Man’s and Kahlci hospitals Ihc 
preparation of protamine insulin came from the Eh Lilh Company of In- 
dianapolis, the crystalline insulin was supplied b) Stearns and Company of 
Dctioit 

Tm Prolonged Ac 1 ion oi Protamine Insulin 

Oui fust observation revealed that the claim foi pt obligation of action 
of protamine insulin was fully wai ranted (figure 1) A woman aged 49 

Hours 



Fig 1 Comparative duration of action of ordinary insulin and protamine insulin 

a ears, who had had severe diabetes for nine years, was given 35 units of 
unmodified insulin 20 minutes before breakfast The breakfast contained 
30 «m of carbohydrate, IS gm of protein, and 44 gm of fat The level 
of The blood sugar fell from its fasting value of 370 mg per 100 c c and 
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reached a minimum of 150 mg per 100 cc m six hours The noon and 
evening meals were withheld, and no more insulin was used The value for 
the blood sugar rose as rapidly as it had fallen By the following morning 
it stood at 425 mg per 100 c c and the value for the carbon dioxide com- 
bining power of the plasma was 28 volumes pei cent One cannot say with 
certainty at just what hour, in this observation, the action of the insulin 
terminated, because a blood sugar time curve is an expression of seieral 
\anables However, it is leasonable to regard the point at which the curve 
rose above the renal threshold foi dextrose (about 180 mg ) as marking the 
end of the action of insulin By this arbitrary standard, the 35 unit dose, 
m this case, acted for eight hours 

On another day, with conditions as nearby identical as possible, an equal 
dose of plain protamine insulin was followed by an increase m the value 
for the blood sugar after breakfast from 400 to 449 mg per 100 c c Then 
a prolonged fall occurred The low point, 72 mg per 100 c c , was reached 
18 hours after the injection, and the next morning there still was ewdence 
of the activitv of insulin The value for the blood sugar then was onl) 
148 mg per 100 c c , and glycosuria and evidence of acidosis were absent 

This observation, and others to be described, led us to anticipate that 
protamine insulin might be given in one dose each 24 hours Especially 
should this be possible if the injection was made in the morning, so that 
the peak effect would come at the proper time to be buffered by the hyper- 
glycemic effect of food eaten during the day We put this plan of treat- 
ment to trial, and soon were convinced of its desirability The same plan 
has been adopted in Toronto and elsewhere The convenience to the pa- 
tient of being able to take in the morning all the insulin he needs for the 
day is not inconsiderable In milder cases protamine insulin alone has been 
used , in more severe cases a supplementary dose of an insulin with prompter 
action has been necessary 

Comparative Action of Plain, Calcium, and Zinc Protamine 

Insulins 

Soon after the introduction of protamine insulin it became apparent that 
the stability of the precipitate would have to be increased before it could 
be made available commercially Suspensions of the original preparation, 
after standing for seieral days, would lose some of their potency, due to 
adherence of the precipitate to the sides of the bottle The manufacturers 
o\ ercame the difficulty by adding small amounts of soluble salts of calcium 
Cl or 2 mg of calcium per 100 units) or of zinc (1 mg of zinc per 500 
units) The additions, it was found, also changed the duration of action 
of the insulin Calcium shortened the period of action, while zinc had the 
opposite effect Zinc also formed a more stable precipitate It is for these 
reasons it now is regularly incorporated m the preparation which has been 
placed on the market 
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J he rclatnc mtcnsih ,uul ditiation of action of protamine insulin w 
and without additions of calcium 01 /me aic illustrated (figure 2) 1 

subject of these obsu \ations was a mil, aged sixteen icais, who had B 
diabetic foi 10 icars and required about 80 units of unmodified insulin da 
In each obsen alien 50 units of the picparation to he studied were inject 
and food was withheld toi the next 4S hours Between each stud\ the 
tienl was floated for social dais with unmodified insulin, the last dose be 
given 14 horns hefoic the start of the next injection of a protamine pr 
citation Ihus, a high ealite for the fasting blood sugar was instiled, « 
the duiations of action of the \arious pieparations could he compared un< 
sumlai conditions At the foit\ -eighth hour alter the administration 

C L Female atJe 16 yrs 

Routs after 7 am 



Fig 2 Compir-itn c duration of action of plain, etlcium, and /me protamine insulin* 

50 units of plain protamine insulin, actiuti was almost spent, the bio 
sugar cune had lisen to the renal threshold At the foiti -eighth ho 
after the administration of an equal dose of piotnmine insulin contaim 
1 mg of zinc pci 500 units, the laluc for the blood sugar was still near 
minimal point, which was evidence of continued stioug action of insul: 
When 50 units of the prcpaiation containing 1 mg of calcium per 100 tin 
w'Cie given, the value foi the blood sugai passed the lenal threshold by t 
twenty-eighth hour 

Sri/ m i s or Prolovguj I1\pog.l\ci mi v 

Many a diabetic, using unmodified insulin, has had insulin leactions 
his sleep, wuth only a headache oi sore muscles oi a bitten tongue the folloi 
mg morning to infoim him ot the episode The spontaneous icco\en 
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attributable to the fact that the action of unmodified insulin is spent in a 
relatively few hours and hepatic glycogenolysis begins as soon as the insulin 
is exhausted The prolonged action of protamine insulin made it seem pos- 
sible that a resulting hypoglycemia might not be recovered from spontane- 
ously, and we became apprehensive for patients who, using protamine in- 
sulin, might fail to get their food An attack of migraine, for instance, 
might interfere with the retention of food and have serious consequences 
Therefore, the duration and severity of the hypoglycemia produced by pro- 
tamine insulin in patients who fasted were made the subject of investigation 

Male, ape 19 Fasting 


Hours 



I Protamine insulin 

Fig 3 Prolonged hypoglycemia from administration of protamine insulin to a fasting 

diabetic subject 

In one study (figure 3) a young man, who had been a diabetic for six 
years, received 70 units of plain protamine insulin This dose previously 
had been given every morning and was what was required to prevent glyco- 
suria The value for the blood sugar at the time was 94 mg per 100 c c 
It fell gradually to a low level of 45 mg and remained between 45 and 62 
mg for the last 38 liouis of a fast of 57 hours There were no notable 
symptoms until late In the fifty-second hour the patient became restless 
and irrational, the tendon reflexes were exaggerated, the pupils were dilated, 
and the value for the systolic blood pressure rose to 150 mm of mercur) 
from previous readings of about 120 mm The condition of the patient 
was much improved 10 minutes later by the injection of 1 cc of a 1 1000 
solution of epinephrine, although the values for the blood sugar, determined 
at interrals of 15 minutes after administering the epinephrine, had not 
changed significant!) The fast was terminated in the fifty-seventh hour 
because of the reappearance of symptoms 
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1 lus obsu \ alien , «ind othus like it, showed that w'hen lij poglycemia is 
pioduccd ■vei} giadtiall) it may not be attended by the stormy sjmptoms 
characlei istic of the leactions to unmodified insulin Subsequent experi- 
ence has continued this conclusion If a patient lests m bed, after over- 
doses of piotamme insulin, symptoms maj be absent entirely 01 appeal \eiy 
late If he is up and about the} are more likely to be manifest because e\- 
eicise pio\okes them As a 1 ulc, howcxei , the} differ fiom those wutli 
which patients and plnsicians, using unmodified insulin, have become fa- 
milial 1 he phenomena which probably ha\ e been atti lbuted cori ectly to a 
piotective mobilization of epinephrine aie less pionounced The value for 
the blood sugai falls so gradualh that the supraienal glands are not aroused 
Theiefoie, tiemor, sweating, taclncardia and pounding pulses usuall} aie 
missing, and their place is taken by symptoms of cerebial origin, such as 
lassitude, fatigue, headache or nausea 

It appealed from studies like the one 1 ha\e cited (figuie 3) that loss of 
consciousness was less likeh to oeeui aftei the use of protamine insulin, 
and that hypoglycemia could be toleiatcd foi many hours without serious 
consequences This was icassurmg IIowe\ei, S}mptoms of cerebral ir- 
ritation weic appai ent bcfoie the termination of the fast, and we have found 
(Bollman) that dogs made h}pogheemie foi sexeial clavs wutli protamine 
insulin w'ould die of convulsions when dextiose w r as given to restore them 
Multiple petechial hemoirhages w'uc scattered throughout the brains of these 
animals Therefoie, it was not to be concluded that long-continued h}po- 
gl}cenna w r as haunlcss, and we w r eic led to lccommuid that patients take 
sugar at mteivals of half an houi if meals weic missed or whenever unusual 
S}mptoms suggested oeci dosage Experience latei levealed that h}pogl}- 
cemia may leturn after treatment oi e\en aftei meals, and therefore the pa- 
tients w r eic advised that the doses of sugar admimsteied at mtenals of half 
an houi weic to be resumed if the symptoms returned 

l ix l Eellci oi phl I\pl ol Diet on hil Control oi Gl\cosuria 

Theie has been much diffeience of opinion as to w'hat type of diet gives 
the best results m the piactical management of diabetes Many physicians 
have followed the lecent tiend tow'ard allowing relatively large amounts 
of carbohydrate Others have adheied to the pi maples established by 
Naunyn, and aie keeping the intake of caibohydiate low Others ha\e 
taken the middle road, planning diets with gieatei leference to geneial nu- 
tritional considerations 

Tw'o young men, aged 18 and 20 yeais lespectively, who had diabetes 
of maximal severity, weie given fiist low 7 and latei high carbohydrate diets 
and single morning injections of protamine insulin (figuie 4) In 
each case the loss of dextrose m the urine was considerably gi eater after 
administration of the high carbohydrate diet than it w 7 as after administra- 
tion of the low carbohydrate diet, as w r as the average of the five blood 
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sugai determinations made each day The average level of the morning 
blood sugar, on the other hand, was lower during the days on which the 
high carbohydrate diets were administered These postabsorptive levels 
were so low, indeed, that it was impossible without provoking reactions to 
use larger doses of protamine insulin in an attempt to control the daytime 
hyperglycemia and glycosuria This and other experience has dissuaded 
us fiom resorting to diets containing more than about 150 gm of carbo- 
hydrate when patients are treated with protamine insulin Some patients, 
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Fig 4 Comparative effect of low and high carbohj drate diets in patients treated with 

protamine insulin 


however, do well with more libeial amounts, as is illustrated by the follow- 
ing observation (figure 5) 

A diabetic woman, aged 47 years, who required 50 units of protamine 
insulin on a measured diet containing 140 gm of carbohydrate, was given 
60 units a da> and served food from the general kitchen Only candy and 
table sugar were withheld On the first day of the general diet, 14 2 gm 
of sugai were excreted in the urine, but on the days that followed there was 
never more than a trace of sugar This patient probably represented the 
tjpe of adult diabetic whose blood sugar is not easily depressed below normal 
levels by unnecessarily large amounts of insulin On the basis of the le- 
sult, it would appear that in cases of the insulin-insensitive type of diabetes 
gi eater latitude m the amounts and quality of food may be permissible with 
the use of protamine insulin Subsequent experience has confirmed this 
conclusion, although this type of tieatment is not recommended 


Observ vtions or the Action or Crystalline Insulin 

About a jear ago announcement was made of prolonged hjpoghcemic 
action obtained with solutions of crystalline insulin Since then, other re- 
ports ha\e led to the assumption that the action of this crystalline insulin 
is comparable to that of protamine insulin Our experience is different 
We haie been supplied with the material through the courtesy of the in- 
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\cntor of a commercial method for its production, and oui studies show 
that while its action is longer than that of unmodified insulin it is not long 
enough to permit treatment of sec ere diabetes with fewei injections than 
two a day Ihc preparation cannot take the place of protamine insulin, 
on the other hand, either this preparation, or one with a similarly inter- 
mediate duration of action, would be useful as an adjunct in the treatment 
of certain diabetic patients 

I already have stated that when diabetes is scvcie, sugar often appears 
aftei meals unless supplementary, quick-acting insulin is given with the 
morning dose of protamine insulin The degree of glycosuria obsened 
under these circumstances may be harmless, but until w'e have proof of its 
harmlessness w'e must insist on its control This means using supple- 
mentan insulin, and foi this puiposc an insulin with action like that of 
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crystalline insulin W'ould be very useful Ordinary unmodified insulin is 
not satisfactory because its action is spent too earlv The preparation of 
crystalline insulin that we have studied represents exactly what is needed 
Its action is long enough so that w'hen it is injected m the morning, to- 
gether with the dose of protamine insulin, it amplifies the hypoglycemic 
effect during the day and prevents gljcosuiia after meals By evening, 
however, its action has been spent, and thus the hypoglycemic effect of the 
protamine insulin is not exaggerated during the night 

An ideal insulin would be one winch combined the activity of the right 
dose of protamine insulin with that of the right dose either of crystalline 
msulm or a preparation of smulai behavior Unfortunately, a good many 
difficulties stand m the way of achieving this One patient w'ould requne 
more of the quick and less of the slow action, while another w r ould need 
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more of the slow and less of the quick action Such an insulin, theiefoie, 
would have to be “ tailor-made ” for the individual, as Dr Campbell has 
suggested A more likely solution of the difficulty may be expected from 
the preparation of a protamine insulin to which a quick-acting insulin can 
be added as required At present, protamine insulin contains an excess of 
protamine, and thereby unmodified insulin which is added to it is precipi- 
tated Possibly a way can be found to overcome the necessity for this 
excess Until then, if supplementary doses of quick-acting insulin are to 
be given, the patient must take these separately, using a clean syringe for 
each injection 

I am showing data bearing on the duration of action of preparations 
of crystalline insulin, partly because of the interest in this subject and also 
because these data provide other information of practical significance in 
the treatment of diabetes 

An experiment I have descubed (figuie 1), in which a single dose of 
insulin was given in the morning followed by breakfast but no other meals, 
was repeated several times to deteimme the relative duration of action of 
crystalline and protamine insulin The volunteer diabetic patient who 
served m the first study of this type also consented to serve as the subject 
of these later studies Before each observation she was maintained with 
unmodified insulin for a period of three days to avoid any holdover effects 
from previous injections of protamine insulin In each observation the 
dose of insulin was the same, 35 units, and the breakfast always consisted 
of 30 gm of carbohydrate, 19 gm of protein and 44 gm of fat It repre- 
sented the breakfast of her maintenance diet 

In the observation of January 11 to 12, the insulin used was a solution 
of a special crystalline insulin The blood sugar time curve is shown in 
figure 6 The data reveal that the insulin was spent before the twentieth 
hour By the twenty-fourth hour signs of impending acidosis were present 
In the observation of January 15 to 16 (figure 6) protamine zmc insulin was 
used in the same dosage (35 units) This produced an equal degree of hypo- 
glycemia, more tardily, but maintained the blood sugar at a low level until 
after the twenty-eighth hour Also, no sugar appeared in the urine until 
the fortieth hour, and there were no signs of acidosis until the forty r -fourth 
hour 

lhese data illustrate what I have said, namely, that the action of the 
crystalline preparation is retarded considerably more than is that of un- 
modified insulin, but that the retardation of crystalline insulin is not com- 
parable to that of protamine insulin 

Protein Wastage Prevented with Protamine Insulin 

In an obser\ation made January 22 to 23, the patient who had been the 
subject of the observations of January 11 to 12 and Januarv 15 to 16 v r as 
given 35 units of the preparation of crystalline insulin used before In- 
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stead of a break last, however, followed bv piolongcd fasting, she received 
food evtrv two hours '1 he feeding consisted of a mixture of milk and 
cream, so arranged that each feeding w ould supply amounts of carboln drate, 
protein and fat comparable to a twelfth of the amounts of these food factors 
m the maintenance diet The data arc recorded in figure 7 It was ob- 
sened that the duration of lnpogljcemia did not exceed 12 hours, that 
sugai appeared in the urine In then, and that after 16 hours the excretion 
of nitrogen w f as greatly increased 

The observation made on Januai \ 22 to 23 was repeated Fcbruarv 5 to 
6, with a preparation of crjstallmc insulin to which /inc had been added 
(figure 8) The course of e\ents w’as almost the same as it had been 
before, although the action of the insulin was intensified slightly and con- 
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Fio 0 Comparative duration of action of a special crvstilhne insulin and piotamme /-me 

insulin 

tmued about foui hours longer Even so, evidence of insulin activity had 
passed by the sixteenth hour The value for the blood sugar was increased, 
the unne contained sugar and the excretion of nitrogen was mci eased 

Attention is invited to the behavioi of the metabolic balance for nitrogen 
in these studies The inflow of the nuti iment at a continuous rate, accom- 
plished by feeding the mixtuie of milk and cream at two-houi intervals, 
and the collection of unne at intervals of exactly four hours, made it pos- 
sible to obtain this balance foi a succession of foui-hour penods The 
patient at the beginning of each study had been given no insulin for 14 
hours, and that insulin was unmodified insulin No long-acting insulin 
had been used for seveial days, and since the case was one of severe diabetes, 
insulin action at the beginning of each study probably was minimal 
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The negative balance for nitrogen of the first foui-hour period m both 
studies is accounted for, I believe, by this circumstance The sparing 
effect on protein of insulin given at the beginning of each study was 
not evident until after the first period This delay is readily explained by 
the time necessary for absorption of the insulin The effect of this insulin 
shows itself in the diminished excretion of nitrogen m the second, third 
and fourth periods As the observations proceeded, a time was reached 
m each study when the excretion of nitrogen again rose and a negative 
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balance again was observed This time coincided roughly m each case, 
with the time when the blood sugar curve rose above the renal threshold for 
dextrose 

1 he behavior of the balance for nitrogen in these studies would hat e 
escaped detection except for collection of the urines m four-hour periods, 
and the analysis of these separately for their content of nitrogen Exam- 
inations of 24 hour collections uould not have indicated negative balances 
for nitrogen, for the reason that the loss of nitrogen during the periods when 
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insulin was inactive would have been offset by the retention of nitrogen m 
the other periods 

Ncgatne balances for niliogcn ha\e long been obser\ed in cases in 
which severe diabetes is out of control , the condition formerly was called 
“ azoturia,” but so fai as I know, it has not been demonstrated before that 
azotuna occurs so soon after the period of activity of a preceding dose of 
insulin The phenomenon is not without practical importance Patients 
treated with unmodified insulin are commonh gnen one dose before each 
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Fie 8 A longer period of activity was imparted to crjstalline insulin b> the addition of 
zinc, negative nitrogen b dances occuired before md aftei period of insulin activity 

meal, oi two doses, one be foie bieak fast, the otliei before suppei The 
time of aetion of unmodified insulin is not moie than eight horns, and undei 
these eireumstanees the balance foi nitiogen may become negative for one 
oi moie short periods in each 24 hours In these periods the protein of 
the body is subjected to drainage of its ammo-acids to supply material out 
of which the liver can manufacture sugar Intracellular as well as deposit- 
protem may be drawn upon, to judge from the increased excretion of cre- 
atine and creatinine which was observed when the balance for nitrogen was 
negative in the studies mentioned (figuies 7 and 8) 
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It has been a common observation of those who ha\e had experience 
with protamine insulin that patients rec eiung preparations of it gam in 
strength and fitness Impiovement has been noticeable, particularly in 
individuals who preMOUsly, using unmodified insulin, weie not pei fectly 
controlled It is not alwa) s possible with protamine insulin to obtain com- 
plete conti ol in cases of se\eie diabetes, but even when the control with 
protamine insulin is impel feet the patients say they feel better, and gradual 
improvement in toleiance for caiboliydrate may be observed I suggest 
that the reason for the improved sense of well-being of such patients and 
the improvement m their tolerance may be attributable to the avoidance of 
intermittent periods of azoturia 
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Fie 9 A dose of protamine zinc insulm, which was too small to control ghcosuria, 
prev ented significant loss of nitrogen for 32 hours 


Iliis hjpothesis is suppoited by the following evidence In an observa- 
tion made Februar) 1 to 2 (figure 9), planned exactly like those of Januar) 
22 to 23 and February 5 to 6, protamine zinc insulin was given The same 
patient submitted to the observation and the number of units of insulin 
w Inch were administered was the same Again, a negatn e nitrogen balance 
was observed in the first four-hour period The amount of protamine in- 
sulin was not enough to lower the blood sugar below' the level at which it 
w as found in the morning It, therefore, was inadequate to suppress glj co- 
suria and vet the excretion of nitrogen was depressed after the first four 
bouts, it remained below' the lev el of the intake of nitrogen until the end of 
the twentieth hour The balance was still not grosslv negative even after 
31 hours 
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Similat data were obtained in anothci stud) The patient in tins case 
was a young woman w-lio had diabetes of extreme severity It antedated 
the mtioduction of Banting’s insulin Protamine insulin containing cal- 
cium was given m two observations (fignie 10 and 11) and zinc protamine 
insulin w'as gnen m a thud (figtue 12) A piotcin sparing effect w r as e\i- 
denced each tune In diminished excretion of nitrogen after the first period 
With the picpaiations containing calcium the sparing effect lasted for onl) 
24 houis, but w'lth the prepat ation containing zinc it was still appaient in 
the period between the thnt) -second and tlnitj -sixth houis In this last 
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mixture 0416, P541, F6 33 

13a units protamine insulin with 
Calcium (1 mg per 100 cc.) (1542.B) 
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10 An injection of piotannnc insulin with added calcium inhibited exaction of mtiogcn 
for 24 hours , the period of activity evas followed by azoturia 


period the -value for the blood sugai stood at almost as high a level as it had 
in the beginning of the experiment, and 16 gni of sugar were excieted in 
the urine 

The results of these observations also bear on the question I raised be- 
fore, whethei glycosuria aftei meals is harmful when patients are tieated 
with protamine insulin They show that model ate glycosuua under these 
cncumstances is not attended with azoturia, which may mean that such 
glycosuria is not as haimful as that which occuis in intervals between the 
periods of activity of doses of unmodified insulin The prevention of pe- 
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nods of azotuna by the use of protamine insulin may even mean that those 
degenerative disordeis which so frequently complicate diabetes — retinitis, 
neuritis, and aitenoscleiosis — will occur less frequentl), or if piesent, will 
develop less 1 apiclly, hut more time must pass before this can be determined 

Protamine Insulin in the Treatment or Diabetic Acidosis 

A final topic demanding bnef mention is the use of piotamme insulin 
in the tieatment of diabetic acidosis It was the general belief a jeai ago 


Female, age 32. yrs 
Hours 



132. units protamine insulin with 
Calcium (2 mg per 100 units) (1342 B) 
given at z,ero nour 


Fig 11 An injection of protamine with added calcium inhibited excretion of nitrogen for 

24 hours 

that the retarded action of the new insulin made it undesirable for use in 
emergencies My associates and I now are convinced that this opinion is 
mistaken, and that a dose of protamine zinc insulin used together with quick- 
acting insulin, is of adrantage A report of some of our experiences with 
this has already been made by Kepler, Ingham and Crisler The slow ab- 
sorption of piotamme insulin guarantees a continuous supply of insulin 
to the circulation Thus, continuous action is effected no matter how rap- 
idly insulin may he exhausted after it enters the circulation A continuous 
insulin effect is difficult to obtain in acidosis b) injecting unmodified insulin 
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<it inlei \als such as usually aie chosen, foi the reason piobabh that insulin 
attei its absorption is destroyed moie rapidh than usual Our practice 
now is to e piotannne insulin at the beginning of lieatmenl, in a close of 
fiom 50 to 100 units, and thcreaftci to treat the patient in the conditional 
manner with the multiple closes of unmodified insulin that are suggested 
b) frequent tests of the blood and urine We have treated seven patients 
who had diabetic acidosis, in this way, and the results have been surprisingly 
satisfacton '1 he doses of unmodified insulin found necessan m all but 
one case have been much smaller than expected, the time requned to restoic 
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the patient has been shortened, and the period of continued insensitivity to 
insulin, which usually is encountered after attacks of acidosis, has been 
avoided Possibly we have had a senes of unusually favorable cases, but 
I am quite sure this is not the entire explanation The patients in two in- 
stances were m profound coma 

The data in the last case of acidosis, at this writing, are shown (table 
1) The patient was 59 years of age The recent statistical data on dia- 
betic acidosis reported from the clinic by Dr Bakei and from the Deaconess 
I-Iospital by Dr Joshn and lus associates, show a mortality of about 40 per 
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Table I 

Treatment of Diabetic Acidosis 
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* Urea 72, sodium 299, potassium 20 4, calcium 10 6, chlorides 300, sulphates 5 8, phos- 
phorus 6 0 mg and protein 8 8 gm , per 100 c c of blood plasma or serum Began administra- 
tion of 0 9 per cent sodium chloride (2000 c c given in 3 hours) Sodium bicarbonate, 5 per 
cent, intravenously (300 c c given in 1 hour ) (300 c c of the solution of sodium bicarbonate 

left in stomach after lavage) 

t Began administration of orange juice at 2-hour intervals (650 c c given in 10 hours ) 
X Diet started Carbohydrate 140, protein 59, and fat 119 gm 

cent for patients m the sixth decade who require treatment for acidosis 
Diabetes had been present for five years and the dose of insulin had been 
40 units daily (two injections daily, each of 20 units of unmodified in- 
sulin) The attack was precipitated by the failure of the patient to take 
insulin I am thankful to say that she was not a graduate of our diabetic 
school She accompanied a relative and was not intending to consult us 
about herself She became fatigued on a Sunday, by a long automobile 
journey, was disinclined to eat supper and omitted the dose of insulin She 
was nauseated on Monday, and omitted meals and insulin She took 20 
units of unmodified insulin on Tuesday morning, but none that evening 
She began to vomit during the night, and on Wednesday morning called a 
physician She was diowsy on admission to the hospital, but not unre- 
sponsive Her breath smelled strongly of acetone and the respiration was 
markedly hypeipneic The skin and tongue were dry Extreme thirst and 
abdominal pain were the chief complaints The balance of the story is told 
by the data in the table Suffice it to add that this patient was so well by 
the fifth day that no amount of insistence could dissuade hei from leaving 
the hospital 

Summary 

Selected observations have been presented to illustrate some of the pe- 
culiarities of the action of preparations of protamine and crystalline insulins 
Conclusions based on these and other studies are as follows 

The activity of protamine insulin is prolonged for more than 48 hours 
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in fasting diabetic patients J he pcnod of activity of uninodifiecl insulin 
is less than 12 hours in fasting patients 

Fuilhci piolongation of action has been effected In the amount of 7111c 
contained in the preparation of piotanune insulin recently placed on the 
lnniket Ihe addition of calcium shortens the duiation of activity 

Sjmptoms ma} be absent foi mail) houis in fasting patients who are 
made scveicly hvpoghcemic by the administration of protamine insulin 
When symptoms finall) appear they aic like!) to be limited to those of cer- 
elnal ongin, such as lassitude, fatigue, headache, and nausea 

Gi eater instability of the le\ el of the blood sugar adds to the difficulties 
of tieatmcnt with protamine insulin, when much carboh)drate is included 
in the diet I his mat not be title in cases of the type of diabetes chaucter- 
l/ed by msensitn lty to ovei doses of insulin 

The duration of action of solutions of prcuousl) crjslalhzed insulin is 
intermediate It does not extend bc)ond 12 or 14 hours when patients re- 
ceive food Ihe duiation of action of piotanune insulin when food was 
gi\ en exceeded 36 hours 

The experimental data piesented illustiate the importance of insulin 111 
protecting the pioteins of the bod\ from catalysis They reteal, further- 
more, that in scvcic cases of diabetes, azoturia and cieatinuria were onh 
icstrained dining the pcnod of actnitv of the dose of insulin injected 
Iheiefoie, it appears that i\ hen exclusnc dependence is placed on multiple 
doses of an insulin nlncli has an action of shoit duiation, intervals mat 
occur in each 24 hours -when the balance for nitrogen will be negatne If 
unmodified insulin is used this can only be prevented by spacing doses more 
closely than has been customaiy Such pei iodic intenals of azoturia are 
not encountered when an insulin is used ivluch has an actmty extending 
for nroie than 24 hours, and 1 hate suggested that the continuous protection 
of the proteins of the tissues affected by this means may account for the 
mipioved healthiness and appaicnt gain of tolerance of patients using 
protamine insulin 

Finally, I also hate dnected attention to the usefulness of protamine 
insulin 111 the treatment of diabetic acidosis Here again, its value seems 
to depend on the continuity of the insulin activity obtained 
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THE HEMOPOIETIC LIVER PRINCIPLE ' 

By G E Wakerlin, MD, Ph D , F A C P , Louisville, Kentucky 


The hemopoietic liver pnnciple is also known as the anti-pernicious 
anemia principle and the erythrogemc liver principle As you are aware, 
the interaction in the gastrointestinal tract of an as yet unidentified con- 
stituent of the gastiic juice, called the " intrinsic factor," with some dietary 
component associated with protein, known as the “ extrinsic factor,” forms 
a third substance which is absorbed via the portal circulation and stored in 
the liver wheie it is very likely furthei elaborated This substance, the 
hemopoietic lrver principle, is then leleased to the bone marrow wheie it 
brings about the normal maturation of the red blood cells from the megalo- 
blastic to the normoblastic stage The term, anti-pCrmcious anemia prin- 
ciple, implies that the substance is pharmacologic lather than physiologic m 
character Furthermore, the principle is effectne in the treatment of vari- 
ous macrocytic, hyperchromic anemias other than pernicious anemia The 
term, erythrogemc liver principle, is too limited inasmuch as the substance 
also appeals to stimulate the formation of gianulocytes and thrombocytes, 
as well as the maturation of the red blood cell Hence the term, hemopoietic 
lner principle, appears to me to be the most appropriate In this discussion, 
I shall deal briefly with some features of the chemistry, bioassay physi- 
ology 7 and pathological physiology 7 of the hemopoietic liver principle 

Since the demonstration of the effectneness of liver m pernicious anemia 
by Minot and Murphy 1 in 1926, the chemistry of the hemopoietic liver prin- 
ciple is being slowly unfolded As a result of the early 7 work of Cohn and 
his coworkers 2 in 1927 leading to the preparation of a potent liver extract 
suitable for oral administration, it became apparent that the hemopoietic 
principle was relatively heat-stable, soluble in water and 70 per cent ethanol, 
relatively insoluble in 95 per cent ethanol, and insoluble in ether In 1928 
Cohn 3 further purified his lner extiact so that 0 6 gm per day 7 orally was 
as effective as 250 gm of whole liver m the treatment of pernicious anemia 
At this time, Cohn considered the active principle to be either a nitrogenous 
base or a polypeptide In 1930, Gansslen, 4 Cohn, 5 and Castle 0 prepared 
liver extracts of sufficient purity 7 to be administered parenterally Cohn 
then regarded the hemopoietic lner principle as a secondary or tertiary 7 
amine In 1935, Dakm and West” prepared the principle in such form 
that 80 mg parenterally 7 \\ as effective m producing a remission m pernicious 
anemia patients They 7 considered the actn e principle to be a complex con- 
sisting of an anunohexose or glucosamine and certain ammo-acids Pyrim- 
idine and punne bases vere absent according to them In the same year, 

* Presented at the St Louis meeting of the American College of Pin sicians, April 22, 

1937 

From the Department of Phvsiologv and Pharmacology , Uimersit\ of LouismIIc School 
of Medicine 
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Fiskc and Ins coworkers 8 reported that the hemopoietic pi mciple was prob- 
abh a combination of l-tjrosme, a complex purine, and a third unidentified 
traction In 1936, Dakin and his collaborators'* modified their precious 
conception somewhat and reported that the principle was a peptide contain- 
ing arginine, leucine, glycine, prolinc, h) drox) -prohne, aspaitic acid, and 
an acid lesembhng liydrox) -glutamic acid In the same cear, Wilkinson 111 
icportcd the prepaiation of the principle in such form that 18 mg w r as suf- 
ficient to produce a remission in pernicious anemia and Strandell, Laland 
and their cow'orkers 111 12 stated that thee had a product which was cffectne 
m the astoundmgl) small dose of 0 7 mg Neither of these groups of in- 
cestigators gave any data on their conceptions of the chemical structure of 
the hemopoietic principle The chemistn of the principle, therefore, is still 
unsettled, although as indicated, there has been considerable progress Very 
little is known about the chemistry of the two precursors of the hemopoietic 
principle The intrinsic factoi of the gastric juice is probably enzjmic 
in nature, it is heat-labile, and otherwise different from the lner principle 13 
The so-called extrinsic factor of the dietan likewise has not been identified 
chcnncall) as )et but it is known to be lelatneh heat-stable and to be associ- 
ated until protein, especialh that of beef muscle, autoh/cd \cast eggs rice 
polishings, wdieat germ, and lner 14 Although it was once thought that the 
extrinsic factoi was vitamin B 2 (G), this is now defimteh known not to 
be the case 1B ' ir 

Since the hematogenic livci pi maple cannot be tested for chcmicalh, 
pi eparations thought to contain it must be assa\ cd biologicall) Up to the 
present, the only satisfactory assay subject is the untreated pernicious 
anemia patient showing a red blood cell count of 3,000,000 or less 1_ After 
a control period of 1 to 7 da\ s, the material to be tested is administered dur- 
ing a 10-day intenal and daih reticulocyte counts together wuth erjthrocyte, 
hemoglobin and leukoc) te determinations ever) tw o to three da) s are made 
The presence of satisfactory quantities of the hemopoietic lner principle 
in the preparation assayed is showm b\ a temporan reticulocytosis reaching 
its peak on the fifth to the eighth da\ and an accompanying or succeeding 
increase in erythrocytes and hemoglobin The minimum leticulocctc re- 
sponse to be expected with a potent piepaiation is to a certain extent m- 
\ersely proportional to the onginal lc\cl of the red blood cells Ihc stand- 
ard minimum reticuloc)te responses are as follow's foi a level of 1,000,000 
red blood cells per cu mm , 30 pei cent, 1,500,000, 18 per cent, 2,000 000, 
12 per cent, 2,500,000, 7 pei cent, and 3,000,000, 4 pei cent Howcvei, 
during the past few' )ears, the use of this method of clinical assay has be- 
come increasingl) difficult owung to the scarcity of untieated patients with 
pernicious anemia Moreovei, w r ork on the chemistiy and physiology of 
the hemopoietic principle and on the pathogenesis of pernicious anemia and 
other macrocytic, hyperchronnc anemias has been gieatly impeded Hence 
numeious attempts have been made to devise a suitable laboratory method 
of bioassay Of the many procedures proposed, the so-called guinea 
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pig, 18 ' lf| rat, 20 and pigeon 21 methods have received most attention Each of 
these depends upon the production of a significant reticulocytosis m normal 
members of these species by the administration of matenal containing the 
hemopoietic liver principle The validity of each of these methods has been 
questioned especially on the ground that the reticuloc) toses regarded as sig- 
nificant aie actually within the limits of normal variability Certainly the 
magnitude of the reticulocyte increases regarded as significant by the pro- 
ponents of the guinea pig and rat methods are very small Recently we 
have modified the original pigeon method in such a way as to overcome 
the objections which have been raised against it 22 Unfortunately , however, 
vve have found that the reticulocytosis produced in pigeons by the hemo- 
poietic liv er principle is not specific for this substance This same objection 
of non-specificity applies equally forcibly to the guinea pig and rat methods 
Our modification of the pigeon method, however, is of definite value as a 
negative test and further work with liver preparations of known effective- 
ness oi ineffectiveness in pernicious anemia may veil show it to be of value 
in a positive way as well The ideal laboratoiy bioassay proceduie, of 
course, involves the production of experimental pernicious anemia, oi at 
least a readily obtainable, chronic, and reasonably severe macrocytic, hvpet- 
chronuc anemia in animals Although I shall speak later of experimental 
macrocytic, hyperchromic anemias produced in animals, difficulties of a 
practical oi other nature appear to preclude the utilization of any of those 
produced thus far for assay purposes 

Having considered the chemistry and bioassay of the hemopoietic livei 
principle, we now pass to a consideration of certain facts know n concerning 
its physiology and pathological physiology^ Subsequent to the demonstra- 
tion by Minot and Murphy of the effectiveness of liver m the treatment 
of pernicious anemia, Castle and his coworkers 23 in 1928 shoved that 
whereas normal human gastric juice mixed with beef muscle was, like liver, 
effective m the treatment of pernicious anemia when administered orally, 
a mixture of beef muscle and gastric juice from patients with pernicious 
anemia was ineffective Despite some conti adictory findings, subsequent 
work by others has amply confirmed Castle’s conclusion that by the intei - 
action of the so-called intrinsic factor of the gastric juice and the so-called 
extrinsic factor of the dietary , there is formed m the upper gastrointestinal 
tract of the normal individual a third substance which is absorbed by way 
of the portal circulation and stored in the liver From there, probably after 
turther elaboration, the hemopoietic principle is released by way of the blood 
and passes to the bone mat row to exercise its characteristic effect in facilitat- 
ing the maturation of the red blood cells from the megaloblastic to the 
normoblastic stage Due to the comparative absence of the intrinsic factoi 
m the gastric juice in pernicious anemia, the physiologic process just outlined 
is grossly deficient and as a consequence normal hematopoiesis is depressed 
with the resulting macrocytic, liv perchromic anemia, gianulopema, and 
tluombopema characteristic of this disease Whereas normal hog dog 
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beef, and human lneis have been shown to contain appreciable quantities 
of the hemopoietic pi inciple, the livers of untreated 01 inadequately treated 
pernicious anemia patients have been found to be devoid or nearly so of 
this substance 21 ' 25 Obviously, if the physiological cycle outlined for the 
hemopoietic liver pi mciple is correct, interfeience with its normal sequence 
m othei ways should result in a macrocytic, liyperchromic type of anemia 
(1) Thus one might expect that gastrectomy would lead to a pernicious 
anemia-like blood-pictuie Howetei, complete gastric lesection in the ral, 2r 
hog, 27 ’ 28 dog, 2 ' 1 and monkey 30 has led only to a nuld microcytic, hypochromic 
anemia in the hands of all un cstigators except one, 31 although the amount 
of the hemopoietic principle m the liver of the hog has been shown to de- 
ciease following gasti ectomy ~ 7 ’ 12 The explanation of these essentially 
negatne results is not entirely cleai but the fact that the intrinsic and e\- 
tnnsic factors lure been shown to be piesent not only in the wall of the 
stomach but also m the y\all of the duodenum ’ n "* and probably the jejunum, 
ileum, 3 " and colon of the hog may well be important m tins connection On 
the other hand, a maciocytic, liyperchromic anemia resembling that of per- 
nicious anemia develops in a definite peicentage of humans subjected to 
complete gastrectomy for caicmoma or othei causes and is icheced by the 
administration of the hemopoietic Iner pi mciple 30 (2) A lack of the 

extrinsic factoi m the diet should result m a deficiency of the hemopoietic 
liver pi mciple Thus far the difficult task of devising a diet free of the 
extrinsic factoi and feeding it to animals has not been reported How- 
evei, a vitamin B_ deficient diet which was piobably also deficient in the 
extrinsic factoi, has been shown to produce a maciocytic anemia m ap- 
pioximately half of the hogs to which the diet was given Moreover, the 
mtiinsic factor was reported to have disappeared fiom the gastric juice of 
the anemic animals 37 A macrocytic anemia m monkeys on a vitamin B„ 
deficient diet, piobably lacking in the extunsic factor, has also been re- 
ported 38 Clinically a dietary lacking m the extrinsic factoi appears to be 
one of the factoi s involved m the genesis of the maciocytic anemia which 
may occur in sprue 39 It is likely also that a deficient intake of the extrinsic 
factor is responsible for tropical macrocytic anemia, in which treatment 
with either the extrinsic factor or the hemopoietic Iner principle is ef- 
fective 40 (3) Deficient absorption of the product of the interaction of the 

intrinsic and extrinsic factors should also produce a blood-picture resembling 
pernicious anemia Expei imentally, a macrocytic, liyperchromic anemia 
has been produced in dogs by stiicturmg the small intestine and thus, ac- 
cording to one interpretation, pioducing changes m the intestinal wall which 
interfere with the absorption of the hemopoietic principle 41 Clinically, 
macrocytic anemia may appear in sprue, ileitis, 42 and patients with intestinal 
strictures 13 or gastro-cohc fistulae 44 where the absorption of the hemo- 
poietic substance is undoubtedly interfered with, and m such patients pai- 
enteral theiapy with the hemopoietic pi inciple is of value in removing the 
anemia (4) Sufficiently seveie damage to the liver with resulting made- 
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quate storage and elaboration ot the hemopoietic pnnciple should also pro- 
duce a pernicious anemia-like blood-pictuie, if the physiological cycle out- 
lined for the hemopoietic principle is correct Experimentally, the repeated 
administration of large doses of carbon teti achloi ide to dogs and rats with 
a consequent severe chronic liver damage and cirrhosis has led to the appear- 
ance of a macroc)tic, hyperchromic anemia m some of the animals 45 The 
same result was obtained m a few dogs by gastrectomy followed by carbon 
tetrachloride administration 40 Clinically, there are many reports of macro- 
cytic, hyperchromic anemia occurring in patients with cnrhosis of the 
liver 47,48, 48 and very probably some degree of maciocytosis occurs in nearly 
all patients with advanced diffuse liver disease 20 ’ 51 Moreover, assay of 
the livers of patients with cirrhosis and a pernicioid blood-picture has shown 
such livers to be deficient in the hemopoietic principle and the administration 
of the principle is effective in relieving the anemia m some of these patients 
We shall now consider data on two other points relatne to the physiology 
of the hemopoietic principle These involve its storage in sites other than 
the liver and its excretion ( 1 ) Thus far the liver is the only proved site 
of detectable quantities of the hemopoietic principle Dried, defatted hog 
stomach, duodenum, and probably jejunum, ileum, and colon are effective 
in the treatment of pernicious anemia when administered orally not because 
they contain the hemopoietic livei pi mciple but because they contain its two 
precursors, the intrinsic and extrinsic factors Salivary glands 0 and mus- 
cle do not contain the liver principle Neither do saliva, 52 gastric juice, 53 
or duodenal juice, 52 although some workers have claimed that gastric juice 
does 54> 55 Kidney, 50 brain, 57 and pancreas have been shown to be effective 
in pernicious anemia when administered orally Kidney is as effective as 
whole liver by mouth, whereas brain and pancreas are approximately one- 
third as effective What the active materials in these organs are and what 
i elation they have to the hemopoietic liver principle are not completely ap- 
parent at present In the case of the kidney and brain, bower er, Dakin, 
Ungley, and West 8 hare presented strong evidence that the potent sub- 
stance is not the hemopoietic liver principle, inasmuch as extracts of kidney 
and brain prepared by methods yielding potent parenteral liver extracts 
were ineffective paienterally in pernicious anemia Recently rve obtained 
similar results with kidney 58 (2) In view of the fact that the hemopoietic 

liver principle undoubtedly passes to the bone marrow via the blood stream, 
rve examined normal human urine for the possible presence of the sub- 
stance First we found normal human urine to be reticulocytogemc for the 
pigeon similarly to liver extract 59 Other mrestigators have reported like 
findings using the rat 00 and guinea pig 01 We then prepared an extract of 
urine by a method basically that employed in making hrer extract and found 
the urmar) extiact to be reticulocytogemc for the pigeon In the cruder 
chemical propeities of solubility and lelative heat-stability the reticuloc} to- 
gemc urinary principle resembled the hemopoietic In er principle Hower er, 
m \ lev of the non-specificity of the pigeon method of assay, the urinary 
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extiact was then studied in peimeious anemia patients Negative lcsults 
in three patients showed definitely that the mine pnnciple is not the hemo- 
poietic liver pi inciple ' Is The hemopoietic principle, therefoie, is not ex- 
cietcd as such m detectable quantities in the urine Just what the relation 
of the reticuloc) togenic urine principle to the hemopoietic liver principle is 
cannot be stated at piesent, although we are inclined to consider the former 
a decomposition product of the latter 

In this brief discussion I ha\e attempted to summarize for you certain 
featuies of oui piesent knowledge of the chemistry, bioassay, physiologj, 
and pathological physiology of the hemopoietic liver principle As you 
ha\e gathered, this knowledge in many respects is incomplete Howeici, 
as our knowledge of the principle increases, many of the present obscurities 
in the physiology of hematopoiesis and in the pathogenesis of ceitain of 
the blood dyscrasias will be swept away 
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THE HEMATOPOIETIC RESPONSE FOLLOWING 
ORAL ADMINISTRATION OF DESICCATED 
DUODENAL MUCOSA * 

By John C Thompson, F A C P , Lincoln, Neb) aska 

The fundamental work of Castle and Ins coworkers 1,2,3 4 proving that 
a definite antianemic substance, '* Intrinsic Factor,” is produced in the wall 
of the stomach, at present seems to be established beyond a reasonable doubt 
The theories developed by the author on the basis of this monumental dis- 
covery have, howerer, been questioned by a number of observers Some of 
these objections, notably those of Greenspon, 5 ha\e had to do with the nature 
of the antianemic mateiial and the method of its production in the stomach 
A more serious disci epancy, however, exists m the theory that this vital 
material is developed onl) in the stomach and stored m various other struc- 
tures of the body It is the purpose of this paper to offer some facts to 
prove that this assumption is incorrect and that antianemic material is also 
produced in othei portions of the gastrointestinal tract 

From a clinical point of view the fact that complete or at least extensive 
gastrectomy does not promptly produce the picture of a primary anemia 
should at once cast a leasonable doubt on the completeness of Castle’s hy- 
pothesis In 1933 Roeder 0 collected from the literature the clinical records 
of 88 cases of complete removal of the stomach while Goldhamer 7 in the 
same year following a sinnlai search discovered only 23 cases of severe 
anemia following this operation In Roeder’s report reference was made 
to a case of A W Mayo Robson’s living and m apparently good health 30 
years following an almost complete gastric resection Cases leported by 
Walters, 8 Judd and Marshall, 9 Clute and Mason, 10 Morrison, 11 and others 
failed to exhibit any sign of pernicious anemia at intervals varying from 
several months to years following then operation Poole and Foster’s 12 
case lived for three years following a complete gastrectomy without notice- 
able blood changes, then der eloped a pernicious anemia which responded 
well to appropriate treatment These latter authors expressed the view that 
m any instance complete removal of the stomach would eventually lead to 
the development of an Addisonian type of anemia if the patient’s post- 
operative life was sufficiently long 

In his 23 cases Goldhamer found only one individual m whom the anemia 
appeared as early as the fifth month, in the others it came on at intervals 
varying from one to 15 years From this observation he concluded that 
the time element was an important factor in the de\ elopment of the condition 
On the expei imental side Ivy, Morgan, and Farrell 13 reported in 1931, 
after a study extending o\er a period of seven years, that of 14 gastrec- 
tonnzed dogs, In mg for six months or longer following operation, three 
* Rccciv cd for publication T cbruarj 25, 1937 

39 



40 


JOHN C THOMPSON 


dc\ eloped a spontaneous anemia, and three Mere anemic onlv eluting pieg- 
nancy The anemia observed was of secondaiy type and was responsne 
to ticatment by iron This work was confiimcd by Mullcmx, Dragsledt, 
and Bradley 11 in 1933, and b) Diagstedt, Biadlcy and Mead 1 "’ in 1935 
Maison and I\ > lr in 1933 reported similai obscnations on siune and sug- 
gested at this time that an intestinal factoi might be the cause of their failure 
to produce a macrocytic h) pei chromic blood picture Judd and Marshall 
in then report on gastric resection stated that Mann had three dogs living 
o\ ci four vears following gastrectomy, m good health and without anemia 
A stud} of the cases collected by Goldhamei and others is of especial 
interest in Mew of the results of the experimental physiologists, for it is 
quite apparent that at least some of the clinical records do not contain a suf- 
ficient amount of eMdence to establish clearly a diagnosis of pernicious 
anemia and it is quite possible that some of these individuals suftered yvith 
the same hypochromic, iron lequirmg anemia yvhich proyed fatal in some 
of the experimental animals It is fuithcr to be noted that a number of the 
dogs operated upon expei imentally lned for ycais without dey eloping a 
primal y anemia I his yvould add some coloi to the news expressed bv 
Toole, Fostei and Goldhamei to the eftect that time is an essential element 
in the development of the condition While this premise is doubtless tine 
then implied explanation cannot be accepted, foi it is illogical to assume 
that the y ital antiancmic material is produced only in the stomach, and 
stored in the lner or other tissues in such inexhaustible quantities that its 
pi esence in effective amounts y\ ould be felt for months or ey en years after 
its source of reneyved supply yvas completely abolished 

Further stud) of gastric secretion has also brought to light certain 
facts not adequately explained by Castle’s postulates This author in his 
my estigation of tyvo individuals suffering yvith typical Addisonian anemia 
but yyith apparently normal gastric juice found that the intrinsic factoi y\as 
absent In one individual yvith complete achylia but yyithout anemia and 
in three persons suffering yvith anacidity and hypochromic anemia he found 
the matenal present On the contrary Barnett 17 m 1931 lepoited two 
cases, one of spiue, and the othei yvith a typical pernicious anemia, both of 
y\ horn had noimal gastnc secretions containing a sufficient amount of in- 
ti msic factoi to pioduce a i emission m an untieated case of the lattei dis- 
ease In 1932 Barnett 18 published a icpoit concerning seceial cases of 
anacidity in yvlnCh the intrinsic factoi yyas missing but the individuals ex- 
hibited no signs of anemia In 1935 Goldhamei, Isaacs, and Sturgis 1,1 
found that the gastnc secretion of untreated cases of pernicious anemia 
contained appreciable quantities of intrinsic factor 9 hey yvere able to 
demonstrate a definite lelationslnp betyyeen the volume of gastric juice 
found m the stomach and the erythrocyte ley el in the usual case suffering 
yvith the disease They also discovcied that the aveiage volume of gastnc 
secretion yyas 20 c c pei hour in the anemic rndniduals yvhereas noimal 
persons pioducecl 150 cc pei houi Then yyoik yvould imply that a le- 
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duction m volume of gastnc secretion would necessarily reduce the avail- 
able supply of intiinsic gastnc factor Yet, Bloomfield and Polland 20 
found after a study of 45 cases of anacidity, extending over a period of one 
to seven years that not one of these individuals had developed a pernicious 
anemia This group included two of the cases previously reported by 
Barnett in 1932 in whom the intrinsic factor was absent At present these 
separate facts taken from the literature might be considered to be contro- 
versial m character and m the light of Greenspon’s recent observations it is 
possible that failure to take into account peptic activity may have influenced 
the results obtained by -various observers There is suggested, however, 
from these experiments a possibility that intrinsic factor may be derived 
from other sources than the stomach If the latter assumption is true then 
the cases first reported by Barnett were anemic because the unknown source 
of intrinsic factor was exhausted and the gastric supply was insufficient to 
handle the situation In the cases of anacidity later reported by Barnett, 
Bloomfield, and Polland anemia did not occur in the absence of intrinsic 
gastric factor for the reason that the unknown source adequately met the re- 
quirement for blood regeneration The observations of Goldhamer, Isaacs, 
and Sturgis would suggest that if in the ordinary case of pernicious anemia 
the erythrocyte level paralleled the volume secretion of the stomach that m 
such usual cases the output of the second unknown source of supply must 
necessarily rise and fall with the volume production of the stomach This 
would not only imply that the development of intrinsic factor is a quantita- 
tive reaction but would suggest some close physical i elationslnp between the 
stomach and this as vet unrecognized source 

The idea that the gastrointestinal tract might provide a source of in- 
trinsic factor production other than the stomach was discouraged by the 
original contribution of Castle who reported that this material was not 
demonstrable m normal human saliva or duodenal contents free from gastnc 
]uice On the contrary Maison and Ivy m their work on swine suggested 
that an intestinal factor might enter into their failure to produce the hyper- 
chromic blood picture From the pathological view point Brown 21 m a 
discussion of the pathology of pernicious anemia pointed out the frequent 
occurrence of lesions in the small intestine while the literature on the sub- 
ject of tropical and non-tropical sprue has contained frequent reference to 
the presence of intestinal pathologic alterations 

From a clinical and experimental aspect the literature is not devoid ot 
material suggesting the possibility of an intestinal factoi in the production 
of hypeiclnomic anemia In 1927 Seydeiheim, Lehman, and Weichels 22 re- 
ported that a pernicious anemia-like blood picture occurred in dogs after 
experimental stricture of the small intestine In 1929 Little, Zerfas, and 
Tressler 23 reported a clinical instance of pernicious anemia following lateral 
anastomosis and chronic small intestinal obstruction in man During the 
same year Meulengracht 24 found 21 similar cases in the literature and re- 
ported another In 1936 Hawksley and Meulengracht 25 reported still 
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anothei case and found that a total of 24 had made then way into the 
hteratuie up to that tunc 

At present Castle’s postulate, to the effect that a lack of intestinal ab- 
sorption of potent anti-anennc material is responsible for the development 
of certain cases of pnmaiy anemia, has been accepted as an explanation for 
the development of hypcrchiomic anemia in the abo\e mentioned cases of 
intestinal stuctuie as well as in cases of idiopathic steatorrhea and sprue 
It is, howe\ei, just as leasonable to assume that the blood picture in these 
conditions is due either partially or completely to a failure of the small 
intestine to produce in adequate amounts its share of the required intrinsic 
factor If the latter assumption is correct then the frequent incidence of 
anacidity and distuibed gastnc secretion in cases such as those cited abo\e 
has a real significance for we must conclude then that primary anemia is 
essentially a condition ptoduced b} a definite quantitative loss of intrinsic 
factor production in both the stomach and intestine Such a conclusion 
pro\ ides a more reasonable explanation for the results of experimental and 
clinical gastrectomy, for if the appearance of pi unary anemia is the result 
of the loss of a definite quantity of intrinsic factoi pioduced m both the 
stomach and bowel the delayed development of this anemia must be due to 
gradually developing pathological changes in the intestinal mucosa and a 
destruction of its capacity to produce antiancnnc matcnal In this con- 
nection it must he emphasized that Castle’s hypothesis assuming that all 
precursor substance arises in the stomach excludes any question of intestinal 
absorption in the cases of total gastrectomy for the reason that wnth in- 
trinsic factor absent theie should be nothing to absoib 

With this theoretical backgiound it yet remains to offei some substantial 
proof that intrinsic factor can be and is dev eloped in the intestinal tiact 
As was previously stated, Castle in 192S found that antianenuc activation 
of meat did not occur wnth duodenal secietion In 1933 Kuehnau 20 carried 
out a number of feeding expemnents wduch suggested that intrinsic factor 
was present in the duodenal juices His w r ork, however, w r as open to 
criticism for he employed a mixture of duodenal and gastnc secretions In 
1935 Meulengracht 27 repoited positive results in the treatment of primary' 
anemia with duodenal mucosa, while Cheney 2S m 1936 discovered that livei 
extract incubated with duodenal mucosa pioduced an anti-anemic material 
of potency' equal to or greater than that of the commercial product “ Ex- 
tralm ” developed in similar fashion by the incubation of livei with stomach 
mucosa 

The present work was undertaken in Januaiy 1935 and has been carried 
on continuously for a period of two y 7 ears During this interval a numbei 
of individuals suffering with pernicious anenna in relapse and various other 
anemic states have been given a pieparation of desiccated duodenal mucosa 
with results which indicate the presence of a potent anti-anemic substance 
in the duodenum The material used m this experimental w'ork has been 
generously provided by the Reseal ch Division of the Eli Lilly Co , and has 
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been prepared by the usual methods of desiccation from the duodenal mucosa 
of swine Each gram of the finished product has represented 4 5 grams 
of raw substance 

Case Reports 

Case 1 Pernicious anemia in i elapse 

Hist oi y The patient, Geo C L, aged 66, carpenter, was seen on July 19, 1935, 
complaining of anemia, weakness, dyspnea on exertion, dull aching in the chest, pal- 
pitation of the heart, swelling of the feet and ankles, numbness and tingling in the 
hands and feet, dull aching m the limbs after a short walk, abdominal distress, slow 
stream and dribbling of urine Some of these symptoms dated back to 1921 when a 
diagnosis of pernicious anemia had been made During that year the anemia had been 
so severe that transfusion w r as done Occasional relapses then occurred requiring 
transfusion until the advent of the liver diet 



Fig 1 


In July 1929 an office record indicates that he had been unable to work for a 
period of seven months because of weakness, numbness in the low r er extremities, etc 
Salient points of the examination at the time w'ere A lemon yellow pallor of the skm, 
red blood cells 2 62 millions, a systolic murmur at the cardiac apex, normal heart 
boundaries, blood pressure 120 mm of Hg sjstohc and 60 diastolic, liver edge just 
below the costal margin and a palpable spleen Complete remission then occurred on 
Lilly's Lner Ext 343 m a dose of two vials three tunes daily During the following 
jears owing to financial difficulties the patient was able to maintain adequate treat- 
ment only at intervals and in consequence his erythrocyte level was subject to wide 
variations On August 8, 1930, the red blood cells were 1 60 millions and the 
hemoglobin 35 per cent while on February 21, 1933, the red blood cells were 4 84 
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millions and tlic hemoglobin 82 pci cent Response to piopei therapy during this 
interval, however was always satisfactory From February 21, 1933 on, a physician 
was not consulted until he presented himself for treatment on July 19, 1935 with 
the symptoms outlined above, most of which had been present for a considerable 
period of time 

Physical Examination The patient was a moderately tlnn white male Pulse 72 
Temperature 98 6° F Pupillary reactions w'ere normal Pyorrhea and recession of 
the gingivae w'ere noted about the remaining teeth The tongue was slightly coated 
but the papillae w'ere still present and there w'as no evidence of glossitis Mucous 
membranes were pale The radial arteries weie thickened The lie'll t was slightly 
w'ide at the base The heart sounds w'ere somewhat muffled, a louglmess of the first 
sound was heard in the aortic area, and a systolic murmur, not transmitted, was 
present at the apex The lungs were emphysematous and subcrepitant rales were 
heard on inspiration particularly over the bases The liver edge w r as three fingers- 
hreadth below' the costal margin The spleen was not palpable The feet w'ere cold 
and clanunv and pulsation in the dorsalis pedis arteries could not be definitely palpated 
Vibrator} sense was somewhat questionable Ncutological examination otherwise was 
ticgatnc The piostatc was atrophic, its secretion contained considerable pus Dor- 
sal ^pliosis with moderate limitation in movements of the spine w-as noted 

Laboiatoiy Examinations Upon roentgen-ray imestigation the thoiacic aorta 
was found to be slightly dilated and its shadow increased in density The excursion 
of the diaphragm was limited and some infiltration w'as noted along the lower bronchi 
The gastrointestinal tract was negative except for moderate ptosis 

The hemoglobin was 48 per cent (Sahli) The red blood cell count w r as 145 
million Volume index w'as 1 2 Reticulocytes were absent Poikilocytosis and 
amsocytosis weie noted as well as a aery definite macroc>tosis The white blood 
cell count w-as 9,700 and upon differential count there w'eie 40 per cent lymphocytes, 
3 per cent monocytes, 4 per cent juvenile foims, 10 per cent rod forms .and 51 per 
cent segmented cells Of the latter, 34 per cent contained three or more divisions 
of the nucleus The blood Wassermann test w'as negatne The stomach contents 
contained no free acid after lustamme Blood calcium was 9 5 mg and phosphorus 
3 2 mg per 100 c c of blood The bromsulphalem liver function test, at 5 minutes, 
show’ed 40 per cent letention of dye, at 15 minutes 25 per cent, and at 30 minutes 
none Urine was negative 

Treatment and Progress On July 19, 1935, the patient was placed on 15 gm 
of desiccated duodenal mucosa, representing 72 gm of raw material daily This 
tieatment was continued without interruption and with no other medication until 
September 11, 1935, a total of 54 days The reticulocyte count increased from zero to 
a peak level of 14 8 per cent on the eighth day The erythrocyte count changed from 

I 45 million on July 19 to 3 9 million on September 3, a total of 46 days, and an 
average gain of 375,000 cells per week Hemoglobin rose from a low point of 40 
per cent to 78 per cent on September 3 Because of slight edema of the feet and 
ankles, a slight dyspnea on exertion, and some enlargement of the livei the patient 
w'as given digitalis in a dose of ^/ 2 gis of powdered leaf daily beginning September 

II This treatment has been continued at intervals On October 23, 1935, a mod- 
erate dose of non was prescribed In December 1935 an investigation of the bladder 
for residual urine was negatne During the eaily months of 1936 the patient had an 
acute respiratoiy infection and some trouble with hemorrhoids requiring treatment 
On March 30, 1936, the red blood cells were 4 million and hemoglobin 90 per cent 
During the months of April, May, and most of June the patient did not return for 
observation and received no treatment On June 27, 1936, the led blood cell count 
had dropped to 2 9 million and the hemoglobin to 64 per cent on Decembei 9, 1936, 
on treatment the red blood cell count was 4 4 million and the hemoglobin 87 per cent' 
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l he total period of observation in this case has been 18 months Dur- 
ing this interval the erythrocyte count has been maintained at a satisfactory 
level on 1 datively small amounts of desiccated duodenal mucosa and has 
dropped very definitely on one occasion when the patient failed to take this 
material over a considerable period of time General health has been very 
much improved although some symptoms due to arteriosclerosis persist and 
are troublesome 

Case 2 Pei melons anemia in i elapse 

Histoiy The patient, Mrs M H , aged 47, was first seen on April 1, 1936 the 
major complaints at the time consisted of a feeling of fatigue and weakness, and a 
numbness in the hands and feet The latter symptom was so severe that the patient 
lacked definite control of her extremities She could not walk in the dark without 
assistance, and she frequently dropped dishes and other objects from her hands She 
had experienced a soreness of her tongue at its tip and edges at intervals for three 
years She suffered with anorexia, nausea, salivation, flatulence and constipation 
She complained of a low backache, nerrousness, and leukorrhea Ihe de\e1opment 
of these stmptoms had occurred o\cr a period of months to years The menopause 
had occurred three years previously History in all other respects was essentially 
negative 



Physical Findings Upon physical examination temperature was 99 5° F, pulse 
76, and weight 10 pounds over optimum normal The skin had a distinctly lemon 
\ellow color The mucous membranes were pale, and the sclerae pearly white The 
tonsils were chronically inflamed Considerable pyorrhea and gum recession were 
noted The papillae of the tongue w'ere not atrophic but patchy reddened areas 
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occurred along- its edges A cystic tvpe of goiter was present of moderate size The 
heart and lungs were negative Blood pressure was 108 systolic and 74 diastolic 
1 he abdomen was negative except for the presence of a spastic palpable sigmoid and 
moderate tenderness in both low'er quadrants Pehic examination was negative 
file knee jeiks were sluggish Plantar leflexes w-eie normal Epicritic sensibility 
was diminished and vibiaton sense w'as absent Romberg’s sign was questionable 
Hyperti opine changes weie noted m the terminal interphalangeal joints 

Laboiatoiy Data The laboratory data were as follows Er\ throcytes 2 5 million, 
hemoglobin (Salih) 65 per cent Volume index 1 2 Coloi index 1 3 White blood 
cells 3700 A definite macrocytosis was present with anisocytosis and poikilocytosis 
The differential count was lymphocytes 64 per cent, monoevtes 2 per cent, stab forms 
10 per cent, segmented cells 24 pei cent No free acid w r as present in the stomach 
contents after histamine The stool contained no blood, o\a, or parasites The 
blood Wassermann w-as negative Blood calcium was 11 5 mg per cent Basal 
metabolic late w-as plus 11 Urine w-as negative 

Ticatmcnt and Piogu vr A diagnosis of pernicious anemia was made and treat- 
ment was started on April 4, 1936 The patient was gnen desiccated duodenal 
mucosa m a dose of 15 gm daily from April 4 to April 24 During this interval 
a gain of 940,000 cells occurred oi an avei age weekly inci ease of 329,000 On April 
24 the dose was increased to 30 gm dailv for a few' days followed by a daily admin- 
istration of 15 gm daily until June 15 The blood pictuie had returned to practically 
a normal condition on May 18, a total of 44 days On June 15 the dose was reduced 
to 10 gm dailv The average quantity consumed daily between the dates of July 6 to 
September 23, 1936, was 9 gm No other therapy was advised with the exception 
of rest during the early phases of treatment and dental therapy which wvas started on 


Upon the date when treatment was instituted the patient was haidly able to be up 
and about Gastiointestinal complaints had disappeared by April 24 and the blood 
counts had leturned to normal by Mav 28 The patient at this time was doing all of 
her owm w'ork By Julv 21 she had very little complaint with leference to paresthesias 
and was scrubbing, washing, ironing and doing a large amount of hard u'oik each day 
The patient was last seen on January 18, 1937, at which time in spite of rather small 
dosage her eiythrocytes were 4 4 million and hemoglobin 97 per cent She had no 
complaints at this time 

Case 3 Pc> mcious anemia m i elapse 

Histoiy The patient, Mrs W C, aged 81, enteied the Lincoln General Hospital 
on March 19, 1936, complaining of nocturia, diui nal frequency, and pain in the uppei 
right quadiant These symptoms had confined the patient to her bed for twm w'eeks 
Iif addition she had suffered with weakness and fatigue for six months, anorexia for 
four months, numbness in the hands foi four months, slight dyspnea for years, and 
inodei ate edema of the feet and ankles Coincident with urinary symptoms the patient 
had also suffered with pain and distress m the right flank and right uppei abdomen 
Examination The patient w'as w-ell nouushed Temperature 98° F, pulse 84 
The skin had a definite lemon yellow color and the sclerae w'eie pearly white The 
tongue was smooth and aieas of redness were found along the edges The heart 
boundaries w'eie normal The penpheral arteries W'ere not sclerosed A systolic 
murmur was heaid at the cardiac apex A rather marked tenderness and rigidity 
were noted in the uppei right quadiant and right flank Vaginal examination was 
negative A slight pitting edema was noted in the ankles The knee jerks were 
sluggish Vibratory sense w'as lost m the low'ei extremities Plantai reflexes W'ere 


Laboiatoiy Data The mine on March 19, 1936, contained considerable pus The 
erythrocytes were 1 36 million and the hemoglobin was 38 per cent (Salih) Volume 
index was 1 4 Reticulocyte estimation w r as 0 8 per cent Macrocytosis, anisocytosis, 
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poikilocytosis, and polychi omatoplnlia were present The differential was lympho- 
cytes 50 per cent, monocytes 2 5 per cent, metamyelocytes 1 5 per cent, eosmoplnles 1 
per cent, basophiles 0 5 per cent, segmented forms 44 per cent, stab forms 0 5 per cent 
On March 21, the stomach contents contained no free acid On March 24, a urine 
culture was positive for Eschcnclna coh Intravenous pyelogram done on April 7 
showed a normal kidney function with normal pelvis and ureters 

Ti eatvicvt and Pi ogi css Thirty grams of desiccated duodenal mucosa were giv en 
daily beginning on March 20, 1936, and continuing until the patient left the hospital 
on April 12 During this interval the erythrocytes increased from 1 36 million on 
March 19, 1936, to 1 59 million in four days, to 1 68 million in seven days, to 1 97 
million in 13 days and 2 45 million in 20 days Reticulocytes multiplied from 0 8 per 
cent on March 19 to 9 6 per cent 10 days later Daily counts were not made and the 



Fig 3 


peak probably occurred prior to this day Hemoglobin increased from 38 per cent to 
56 pei cent on April 9 A diagnosis of a right infected hydronephrosis was made 
which was thought m turn to be possibly due to a cord bladder Treatment for this 
condition consisted of bed rest, urinary antiseptics, nitrohydrochloric acid, bladder 
catheterization and lavage The infection cleared up promptly 

On the twenty -third day the patient was discharged from the hospital in very good 
condition with a supply of desiccated mucosa and a request to report at frequent in- 
tervals Instructions were given to take 15 gm of the material daily but the dose was 
reduced and the patient did not return until May 6 On this, her forty-seventh day of 
treatment, the erythrocytes were 44 million and the hemoglobin was 74 per cent The 
increase of red blood _cells for the 47 day period amounted to 3 05 million or an 
average per week of 450,000 cells At this time the patient was not only doing some 
housework but was also spending some time in her garden 

In spite of a warning the patient continued to be careless m her attitude toward 
the use of antianemic material Between the dates of June 19 and September 11, she 
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consumed a total of 540 gm 01 a daily a\eiage of 6 gm After September 11 she 
had no tieatment until she finally returned on November 20, 1936 At this tune she 
had no particular complaints She had suffered w ith no recurrent abdominal distress 
oi urmarj symptoms and her urine contained no pus Her erythrocytes, however, 
had fallen to 2 9 million and the hemoglobin was 70 per cent She was again given 
30 gm daily and nine days later the crj throcytcs were 3 57 million and the hemoglobin 
78 per cent Subsequent changes m the erythrocyte count are unknown for the 
patient left the city for the winter 

Care 4 Pa melons anemia with combined sclerosis of the spinal cord 

History llie patient, Mrs F W J, aged 64, housewife, first presented herself 
for examination on January 24, 1935, with the outstanding symptom of abdominal 
distress She stated that this tiouble had been present for years and w’as accompanied 
by a seveic constipation requiring constant catharsis, flatulence usually aggravated 
by cabbage, raw apples, etc , occasional passage of light colored stools, and pain of 
moderate severity usually felt in the lower abdomen but occasionally experienced 
above She had been troubled with hemorrhoids, and bright red blood had appeared 
in her stools frequently over a period of 20 \ears In addition she complained of 
weakness, nervousness, a numbness in the lower exticmities present for the preceding 
Inc months, and a frequent soreness of the mouth which she described as canker sores 
The latter had occurred ovei a period of at least four years For years she had also 
been troubled by a loss of the sense of smell T his symptom had developed after a 
severe head cold In other respects the history was essentially negative 

Physical Examination The patient was 35 pounds under her normal weight 
Temperature was 98° F , pulse 84 The examination of the head and neck was nega- 
tive, excepting for the presence of several questionable teeth Blood pressure was 164 
systolic, and 96 diastolic Peripheral vessels were normal The hem t was of normal 
si/e but a slight roughness of the first and a reduplication of the second tone were 
heard at the apex The lungs weie negative A tenderness and a sense of resistance 
were noted in the upper right quadrant and the sigmoid was tender, spastic and pal- 
pable The liver edge was slightly below the costal margin The spleen was not 
palpated Vaginal examination was negative Upon inspection a number of in- 
flamed hemorrhoids were noted The knee jerks were sluggish Circulation in the 
lower extremities was normal 

Laboratory Data (First admission) A non-functioning gall-bladder with gas- 
troptosis, cecal stasis, and a slowing of the gradient through the large intestine was 
found on roentgen-ray examination No free acid was present in the stomach con- 
tents either before or after histamine The mine was negative Icterus index was 
10 Blood calcium was 8 mg and phosphorus 3 2 mg per 100 c c of blood Hemo- 
globin was 85 per cent Red blood cells were 3,S80,000, and white blood cells 4700 
Upon differential count the cells weie classified as follows Lymphocytes 60 per cent, 
monocytes 2 per cent, juvenile forms 6 per cent, stab forms 6 per cent, and segmented 
cells 26 per cent Volume index was not done A slight poikilocytosis was noted 
Blood Wasseimann test was negative J he stool contained neither parasites nor blood 
but was thin as a result of cathatsis 

Initial Tieatment Following this examination the pitient was admitted to the 
Bryan Memorial Hospital and opeiated on February 18, 1935 4 he gall-bladder 

was found to be thick-walled, gray, and adherent to the duodenum The appendix 
was retrocecal and adherent to the terminal ileum Both were removed as well as 
three large, protruding internal hemorrhoids The patient was discharged from the 
hospital on March 3, 1935, with no complaints and her strength rapidly improving 

Histoiy and Examination (Second hbspital admission) The patient reentered 
the hospital on May 23, 1935, with the statement that for one month after being 
discharged on March 3 she had noted a very definite improvement in stiength and 
felt no paresthesias At the end of this time, howevei, tlieie gradually developed 
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a marked numbness with peculiar sensations of burning, and tingling m the hands 
and limbs, difficulty m walking, weakness, and an abdominal distress arising chiefly 
from constipation 

Upon examination the patient w-as undernourished, and unable to support her 
weight on hei limbs The tongue w'as \ery smooth The abdomen was distended 
and the wall was thin The knee jerks and tendo-achilles jerks were absent The 
plantar reflexes were very sluggish Both epicntic and vibratory senses were absent 
Muscle strength m the limbs was fair but the patient w’as unable to stand or walk 
because of ataxia of the lower limbs Finer movements of fingers and hands were 
also affected Muscle sense in the limbs w r as impaired On May 27 the erythrocyte 
count was 3 2 million and the hemoglobin 80 per cent No reticulocytes w r ere present 
Volume index w'as 1 18 White blood cells, 5000 Poikilocytosis and amsocytosis 
were noted Differential count was Neutrophile rods 3 per cent, segmented cells 
49 per cent, lymphocytes 46 per cent, and monocytes 2 per cent 



Fig 4 


Ti catmcnt and Piogics r On May 26 the patient was started on desiccated duo- 
denal mucosa m a daily dose of 25 gm After 17 days this dose was reduced to 20 
grn daily and continued for 17 days At the end of 34 days the patient was tried 
at intervals on liver extract intramuscularly, extrahn and later ventricuhn On each 
occasion, however, after a few days a definite loss of strength and an increase ot 
symptoms were noted A maintenance dose of 10 gm of duodenal mucosa w'as 
started at the end of 60 days and has been continued with a few interruptions until 
the present time 

A definite imprmement in symptoms was recognized as early as 12 days after 
the beginning of treatment At the end of 32 days the patient washable to walk about 
her home and in her garden with the assistance of a cane At the end of six months 
very little or no trace of the former ataxia could be noted Knee jerks were slug- 
gish but present Epicritic sensibility had returned but nbratory sense was \ery 
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uncertain 01 absent A ictv definite relief fiom digestive disturbances particular!} 
constipation was also obsentd on duodenal mucosa while the hitter symptom was 
tiouhlesomc while taking aentriculin or li\et 

On ]unc 28, 1935 tlin tv-foui dais aftei tieitment was started, the ei}throc\tes 
were 4 88 million and the hemoglobin 92 pci cent Since this tune normal eritlno- 
c\te and hemoglobin levels ha\e been obtained with the exception ot moderate de- 
creases occuinng especialh when tieatmcnt with othei antianemie substances was 
utilized in piobablv inadequate dosage A. definite retieuloc\te i espouse occurred 
with a peak level ot 5 9 pei cent it the end of 10 das s of treatment on desiccated 
duodenal mucosa 

Between the dates Tune 4 and October 2 a total of 120 dajs the patient was 
gisen a dads ration of approximate!} 12 gm daili During this inters al she main- 
tained a normal erstlnocste count During the following four months the patient’s 
suppls ssas cui tailed and she ssas adsised to use other anti-meniic substances When- 
ever a suppls ssas given to the patient dining this mtei s il she ssas required to appear 
for obseivation This entailed a 70 mile auto trip sslnch the patient on all occasions 
svas eager to make foi the rcison that subjcctisels she repeatedls noted that she felt 
better and ssas stronger sshen taking desiccated duodenal mucosa 
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Case 5 Pernicious anemia until combined scleiosis of coid 
Histoiy The patient Mi G iged 53 store cleik bv occupition, was fust ex- 
amined on Januaiy 14, 1937 He came m complaining of i stiffness in his legs and 
a feeling of tightness and pressuie m the abdomen which he stited h id been giaduall} 
developing over a period of months He furthei complained of a ssooden sensation 
in Ins hands and feet, a difficulty in walking in the dark, a sexual impotence of 6 to 7 
months’ standing, a lack of strength, constipation, flatulence, and abdominal distiess 
He had been unable to svoik for a penod of six months Past lnston w is negative 
y'ltli the exception of a histoi \ of albuminuria 10 ecus piewouslv 
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Crammatw i Upon physical examination the 'weight was normal (178 pounds) 
1 empeiature w r as 99 2° F pulse 64 A definite pallor w r as present Sclerae weie 
pearly white The edges of the tongue were bald The cardiovasculai system w r as 
negative Blood pressure w r as 140 systolic and 76 diastolic The liver and spleen 
w r ere not palpable The abdomen was slightly tympanitic but otherwise negative 
The testicles w'eie atrophic Neuiological investigation revealed the presence of a 
positive Romberg, normal pupillary reactions exaggeiated knee jerks, and tendo- 
achilles jerks with normal plantar reflexes Muscle sense was disturbed and a mod- 
erate loss of epicritic sensibility was noted in the lower limbs 

Laboiatoi y Data The laboratory dita weie as iohow's Erythrocytes 2 2 million 
hemoglobin (Salih) 70 per cent, white blood cells 5500 Reticulocytes were absent 
Amsocytosis, poikilocytosis, and macrocvtosis w'ere piesent Volume index was 
11-)- Differential count Lympliocvtes 28 per cent, stab forms 12 per cent, seg- 
mented neutiophiles 58 per cent, juvenile forms 2 per cent No free acid was present 
in the stomach after histamine Blood Wassermann was negative 

Treatment and Piogicss On Januar\ 15, 1937, the patient was started on 30 gm 
of desiccated duodenal mucosa ciady This dose was inci eased to 45 gm daily on Jan- 
uary 26, and wuth one interruption was continued until Febiuaiy 5, a total of 20 days 
During this interval the red blood cells increised to 4 million, an average w'eeklv in- 
crease of 600 000 cells The reticulocyte count was probably not taken at its peak 
but was found at 7 per cent on the ninth day During this interval the patient w'as 
not permitted to walk, but stiength and color improved Constipation was relieved as 
well as abdominal distress Neurological changes in the lower extremities remained 
unchanged 

The red blood count on Match 11 1937 was 5,190,000 hemoglobin was 110 per 
cent and since this time the hemoglobin has ne\ei been below 100 pei cent and the red 
count never less than 5,000,000 up to the piesent, June 23, 1937 Further, the pa- 
tient is now able to w'alk without support of am kind for a considerable distance 
without tiring There remains only a veiy slight feeling of stiffness m the limbs 
Case 6 Non-U opical spi uc 

History The patient, Airs C P , aged 32, was first seen on April 24 1934, com- 
plaining of diarrhea, gas, belching bloating cramping and abdominal distress, sore 
mouth and tongue, nenousness, fatigue, and heart burn 

She stated that her illness really started very insidiously' while she was engaged 
in training for the vocation of nursing between the years of 1924 and 1927 During 
this interval her diet was extremely poor m geneial quality', contained very' little meat, 
and consisted principally of starchy foods The dietary habit so established w r as con- 
tinued after graduation to a considerable degree and particularly so after a diagnosis 
of peptic ulcer was made in 1929 

Approximately five years pieviouslv the patient had rather suddenly developed 
a diarrhea associated with fever, and distress in the upper abdomen She was sus- 
pected of having tuberculosis and was placed in bed foi a period of six w'eeks Fevei 
subsided m six w'eeks but w'aterv stools continued for six months Since that time 
diarrhea had recurred tw r o or three times each year and continued for intervals of six 
weeks to three months At the height of this trouble as mum as 10 to 12 stools w'ere 
passed daily' In the intervals movements were normal During the attacks of diar- 
rhea the patient noticed a marked tendency for movements to occur betw'een 4 and 5 
am caus ng a disturbance of rest and sleep More trouble had been experienced 
in summer than during winter months 

FI itulence, bloiting md ptssige of huge quantities of gas occuired at the onset 
and had continued to ciuse tiouble Rather marked distress was felt in the upper 
abdomen particularly in the first attacks Tenesmus and pain accompanied this dif- 
ticulty In subsequent ittacks these symptoms were not so severe Heart burn had 
been present much of the time during the h\e \ear internal Dilute hydrochloric nud 
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was tiled for this trouble but it nutated the mouth and aggravated the symptom In 
each attack of diarihea a swelling of the lips and mucous membranes of the mouth 
had developed There were also sores on the tongue which the patient described as 
not being the usual canker sore Nausea and vomiting had occurred only at rare 
intervals and then Onlv when some intercurrent infection was present 

Nervousness had been marked throughout the course of the illness Limited 
strength and fatigue were early and peisistent svmptoms The patient’s strength w r as 
not sufficient to pumit her to do her usual work and she was required to rest for at 
least tw'o bouts each afternoon She had noted that fatigue seemed to aggraeate 
her other troubles 

Upon fui tlier questioning it was found that the patient had ne\er suffered with 
numbness, pai esthesias, joint pains or muscle cramps Insomnia had been experienced 
only to a slight degree 

Menses occurred at lriegulai inteiials \arying fiom 28 to 42 dajs The flow’ was 
scanty and continued for fne days Pregnmcy with death of one twun on delnen 
had occurred some two years pieviously This had been followed In a seiere attack 
of pyelitis The lustoiy in other respects wms negative 

Examination (April 24, 1934) The patient’s weight was 87% pounds Height 
60Y2 inches Optimum weight 121 pounds Temperature was 98 8° F, pulse 62 
Blood pressure was 112 systolic and 86 diastolic Patient’s coloi was naturally dark 
and an undue pigmentation of the face and aims could not be definitely determined 
Head and neck wei e entirely negative except for a few palpable glands in the posterior 
triangles of the neck The heart and lungs weie negatne The abdomen was dis- 
tended The wall was tlun, flabby, but symmetrical Loops of bowel could be noted 
through the abdominal wall There wans no tenderness or other findings No edema 
of the feet and ankles was piesent A slight giating was noted in the left shoulder 
Vaginal examination w r as negative Proctoscopic examination revealed some mus- 
cular spasm in the pelvic colon and a slight irritation of the mucosa but no hemor- 
rhoids and no cryptitis 

Laboiatoiy Data Upon ladiological examination some calcific ltion w r ns noted 
in the right lulus with increased lung mai kings extending downward and outward 
from this area The stomach w is hyperperistaltic but otherwise negatne Barium 
lagged in the second and third portions of the duodenum and the normal markings 
of the valvulac connwcntcs were not present for some distance in the jejunum 

A number of stools examined w^ere found to have the same general characteristics 
They were of grayish coloi, soft consistency, foul odor, and contained a large amount 
of fat Starch, muscle fibers, ova, parasites, pus, blood and mucus w'ere absent 
Occult blood was noted in traces 

The erythrocyte level on April 24, 1934, was 3 9 million, the hemoglobin w r as 74 
per cent Erythrocytes had a poor color, and w'ere somewhat irregular in size A 
definite macrocytosis w'as present The white blood cell count was 4,200 and the 
differential count showed lymphocytes 46 per cent, juvenile forms 4 per cent, stab 
forms 4 per cent, and segmented cells 46 per cent Definite deviation to the right was 
noted The blood Wassermann test was negative Blood calcium was 7 mg per 100 
cc of blood Blood urea was 20 mg per 100 cc On a fasting stomach, blood 
sugar was 89 mg and rose to a maximum of 98 mg m one horn after glucose in- 
gestion Stool culture on ordinary media w'as negative but was positive for a fungus 
on Sabouraud’s media Uune diastase wans negative Stomach acidity was within 
normal limits 

Ticatment and Piogicss Ihe patient was placed on a practically fat free, high 
protein, and low carbohydrate diet Later medication was given at intervals consist- 
ing of viosterol 10 ggt three times daily, 2 c c of liver extract intramuscularly three 
times w'eekly, calcium lactate 10 gr three times daily and still latei ventricuhn with 
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iron On January 29, 1935, after nine months of the above treatment, the patient 
summarized her condition as very definitely improved but not satisfactory 

On January 30, 1935, the patient was placed on desiccated duodenal extract in a 
dose of 10 gm daily This was soon increased to 15 gm and has been continued with 
a very few short interruptions for two years During this interval the patient has 
had no other medication but has continued to observe the dietary program previously 
mentioned 

On January 29, 1935, the blood picture was as follows Erythrocytes 4 million 
Definite macrocytosis present Reticulocytes 0 5 per cent, white blood cells 3,900 
Differential count Juvenile forms 10 per cent, monocytes 6 per cent, lymphocytes 40 
per cent, rod forms 14 per cent, segmented cells 28 per cent, eosinophiles 2 per cent 
On February 15, 1935, the eiythrocytes were 5 million This very definite improve- 
ment m the blood picture has been constantly maintained since that date In the same 
16 day interval the blood calcium and phosphorus also increased to normal levels and 
have been maintained with few interruptions The stools have been free from an 
excess of fat except on a few occasions, particularly when the patient tried to take 
too much fat in her diet On such occasions the stools have been loose and the blood 
calcium and phosphorus have also been found at lower levels The symptoms of 
flatulence, abdominal distiess, sore mouth and tongue, lack of strength, insomnia, 
nervousness, abnormal stools have not occurred for 18 months The last difficulty 
occurred for a short period in June 1935 The patient has made a slow but steady 
gam m weight and her appetite is very good She has been able to do her work with- 
out fatigue and is in better health than she has enjoyed for years The patient w'as 
last seen on January 18, 1937, at w'hich time she had no complaints Her ervthrocyte 
count was 5 million, and hemoglobin w'as 109 per cent 

Case 7 Non-ti opical sprue 

History The patient, Mrs J V , aged 48, w'as seen on February 7, 1935, com- 
plaining of anemia, intermittent diarrhea of 32 years’ duration, a burning sensation 
m the mouth and rectum, abdominal distress, flatulence, undernutrition, and insomnia 
Upon examination undernutrition was noted Face and neck w'ere quite bronzed 
The tongue was smooth The abdomen was tympanitic Some soreness and restric- 
tion of motion were noted in the left shoulder and hypertrophic changes were found in 
the terminal interphalangeal joints The stools contained no parasites but were mush) 
and contained an excess of fat The stomach contents were without free HC1 after 
histamine stimulation Blood calcium was 7 mg and phosphorus 3 3 mg per 100 c c 
of blood Erythrocytes w'ere 3 8 million, hemoglobin 83 per cent (Sahli) Volume 
index was 1 09 White blood cells 6,150 Differential count Rod forms 10 per cent, 
segmented cells 37 per cent, eosinophiles 4 per cent, basophiles 0, lymphocytes 42 pei 
cent, monocytes 6 per cent, juv forms 1 per cent Macrocytosis, anisocytosis, 
poikdocytosis, and polychromatophilia were present 

The patient w'as given a diet restricted m fat, dilute HC1, and 15 gm of desic- 
cated duodenal mucosa dad) On this regime she felt an improvement as early as the 
fourth day On February 22, the fifteenth day of treatment, the erythrocytes were 
4 9 million and the hemoglobin 85 per cent The patient continued to do nicely for a 
period of three months At the end of that time further effort to continue observa- 
tions on the results of treatment were discontinued for the reason that the patient 
lived in a distant cit) and could not report 

Discussion or Cases 

A critical anahsis of the case histories presented indicates that the 
thei apeutic effect of desiccated duodenal mucosa is similar to, or e\en better 
than, the results obtained from the use of desiccated stomach preparations 
The dosage emplored in the cases reported was m each instance much less 
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than the quantities lecommcndcd for the latlci matcnal yet the ciytluocyte 
1 espouse amounted m all cases to 300,000 cells oi moie per week, ivheicas 
<m niciease of 100,000 cells per week is considered to be satisfactory with 
stomach prepai ations 

The reticulocyte l espouse unfoi tunately could not be detei mined wnth 
sufficient f requeue} to absolutely establish the relative potency of the matcnal 
employed and in no instance is there any assurance that the height of the 
leaction was recorded In Case 1, how r ever, an niciease of 14 8 per cent oc- 
curred on the eighth day after administration of 15 gm of desiccated duo- 
denal extract The initial eiythrocyte count m this instance was 1 45 
million According to Bethell and Goldhamer’s table for a similar initial 
count thq height of the i eticulocyte response after feeding 40 gm of desic- 
cated stomach mucosa daily should be 29 per cent With less than half the 
dose, therefore half the expected increase of leticulocy tes was obtained 
In Case 4 wnth an initial count of 3 2 million tbe reticulocyte response at its 
height should be 3 1 pei cent, aftei taking 40 gm of stomach mucosa daily 
In this case with 25 gm of desiccated duodenal mucosa an niciease to 5 9 
per cent ivas found on the tenth day The clinical improvement in eiery 
instance was satisfactoi) and normal eiythrocyte levels were maintained in 
at least llnee cases for a sufficient tune to exclude the possibility of spon- 
taneous remission having occuried 

A study of six cases of gastrointestinal difficulty associated wutli anemia, 
diarrhea, and colitis has indicated that, m addition to its antianemic piop- 
erties, the picpaiation has qualities wducli may be of considerable theia- 
peutic value in the ticatmcnt of such conditions 4 be improvement noted 
may be due to the presence of intestinal ferments 

Com wn\T 

The above ivoik it must be lemembcrcd deals with a matcnal denied 
fiom the duodenal mucosa of sivine This cannot be consideied in any 
way' as direct proof that a sinnlai antianemic substance may' be found in 
the intestinal mucosa of man A careful lcvieiv of the hteiatuie, hoivevci, 
would indicate that such an assumption should be made Castle’s work 
ivith duodenal secretion should be earned furthei to show the effect on a 
piimaiy anemia of the administration of human duodenal mucosa, oi the 
lesponse to the product of the mterieaction between human duodenal 
mucosa and beef extract It is possible that some chemical reaction oi 
ferment activity may change or modify duodenal secretion so that in Castle’s 
cxpei iment negative results are obtained 

Conclusions 

1 A study of the hteiatuie indicates a iveakness m Castle’s assumption 
that inti nine factoi is produced only m the stomach 

2 Many of the uncertainties arising fiom Castle’s hypothesis may be 
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reasonably dispelled by the assumption that vitnnsic fact 01 is produced 
quantitatively in both the stomach and bowel 

3 Proof that potent antianemic material is found 111 the duodenal 
mucosa of swine is presented 
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THE ORIGIN OF PAROXYSMAL TACHYCARDIAS AS 
DETERMINED BY THE ESOPHAGEAL 
ELECTROGRAM * 

By A McGehee Harvey, M D , Baltimore , Maryland 

In order to differentiate clearly the various types of sudden increase m 
the cardiac rate electrocai diographic records are necessary In view of the 
fundamental differences in the method of treatment employed m these in- 
stances of paroxysmal tachycardia an exact diagnosis is desirable In many 
instances the auricular complexes are not clearly discernible in the three 
conventional leads, and the cardiac rhythm cannot be determined with cer- 
tainty For example, the difficulty m distinguishing paroxysmal auricular 
tachycardia and auricular flutter with one to one response is especially great 

The esophageal electrogram is of practical aid m the diagnosis of ab- 
normalities of the auricular rhythm as the P- waves are large and clearly 
defined m these recoi ds The method described by W Hurst Brown 1 
has been used m the study of the cardiac arrhythmias presented m this report 
If care is taken to anesthetize thoroughly the pharynx with a 5 per cent 
solution of butyn no difficulty will be experienced m passing the electrode 
In ambulatory patients the position of the esophageal electrode is checked 
by fluoroscopy With the patient placed m the right anterior oblique posi- 
tion the cardiac outline is traced on a piece of tissue paper held m front of 
the fluoroscopic screen The exact position of the electrode m relation to 
the posterior surface of the heart can be accurately recorded m terms of 
depth in centimeters from the teeth upon this outline After this procedure 
has been carried out the electrode can be placed at the a arious points without 
fluoroscopic control By averaging the results obtained by fluoroscopic 
control Brown found that the multiplication of the measurement m centi- 
meters from the thyroid cartilage to the tip of the ensiform process by 1 33 
alway s indicated the depth m centimeters from the teeth necessary to bring 
the electrode behind the left auricle This method is used when fluoroscopy 
cannot be performed 

Three cases of paroxysmal suprai entricular tachycardia, one case of 
paroxysmal \ entricular tachycardia, and one of indeterminate origin have 
been studied m this manner Before presenting them a brief description of 
the form of the normal esophageal record seems advisable 

When the esophageal electrode lies behind the left auricle the mam char- 
acteristic of the P-wave is a sharp upstroke indicating electro-negativity r 
of the small area just beneath the electrode The onset of auricular activity 
is usually represented by a small upright or “ extrinsic ” deflection repre- 

* Rcccn cd for publication February 12 1937 

tt * ro , m t l lC _ Cardiograpluc Laboratory of the Department of Medicine, Johns Hopkins 
Hospital and Unucrsitv 
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sen ting the summation of activation of points m the auiicle distant fiom 
the electiode Ihe downwaid deflection just before the sliaip upstroke or 
lntunsic wave indicates the rapid apptoach of the excitation wave to the 
caidiac muscle lying m closest approximation to the electrode Whenever 
the electrode is not lying over the auiicle the sharp upstroke or lntunsic de- 
flection will be absent Figuie 7B shows the form of the esophageal clcctio- 
gram at vauous levels There is no need to comment in detail on the form 
of the ventricular complexes m these lecords 

Pakoxvsmai. Sera wrxnncui ar Taciix caudia 

Case 1 M B , a 63 year old white woman, had had an attack of palpitation fol- 
lowed by vertigo \nd loss of consciousness at the age of 18 She had hid several 
similar attacks each year since that time, each sudden m onset and cessation, and vary- 
mg m duration from several minutes to several days She was first admitted to this 
hospital in 1924 when a diagnosis of auricular flutter was made On two occasions 
the attacks weie stopped bv the use of quinidmc The cardiac rate was usually above 
200 during the period of palpitation Although several electrocardiograms were 
obtained while the fast rate was present, it was impossible to determine whether the 
fundamental rhythm was due to paroxysmal auricular tachycardia or paroxysmal 
auricular flutter with one to one response 

Five days before her admission m June 1936 while drinking iced water the 
patient noted the onset of palpitation and vertigo During the next few days she 
grew' progressively more dyspneic and was unable to sleep 

On admission the temperature was normal, the pulse rate 220 and the respiratorv 
rate 30 Dyspnea and cyanosis were piominent and the neck veins were engorged 
There were arteriosclerotic changes in the retinal and peripheral vessels Chronic 
bronchitis and emphysema weie present, and mam medium moist rales were heard at 
the lung bases The heart was slightly enluged The sounds were of fair quality 
Ihe blood pressure was 100 mm Hg svstolic and 90 diastolic The livei was enlarged, 
but no edema was piesent A diagnosis of arteriosclerotic heart disease with con- 
gestive heart failure was made 

An esophageal electrode was passed without difficulty The recoids obtained 
showed paroxysmal supraventriculai tachycardia and not auricular flutter 

After 25 mg of mecholyl the rhythm reverted to normal, a moderately severe 
ittack of asthma ensued, and auriculo-ventricular nodal rhythm with inversion of the 
T-waves was present for a short while 

Into pi station of the Elcctiocaidwgiavis Figuie 1 A This is a lecord sliow'- 
mg the three conventional leads Ihe late is 75 and the P-R interval 0 13 sec Ihe 
QRS complexes aie of low' amplitude and thickened Veiv small biphasic 1 -waves 
are present in each lead B The tin ee conventional leads dui mg an attack are pre- 
sented here The rhythm is regular at a rate of 230 per minute It is difficult to be 
ceitain of the piesence of any regularly spaced P-vvaves C and D A simultaneous 
recording of Lead II and the esophageal electrogram (C) shows the sharp upstroke 
of the P-wave and the form of the ventricular complex Record D taken dunng 
an attack shows several points of interest Whereas m the normal esophageal record 
auricular activity was present for some time before the excitation wave passed 
beneath the electrode, the electrode was dnectly ovei the origin of the impulse dunng 
the tachycardia as the sharp upstioke oi “mtnnsic” wave is the fust evidence of 
auricular activity The P-wave falls on the upstroke of the T-wave soon after the 
termination of QRS complex The P-R interval is longer than in the previous 
records These findings suggest that an auriculo-ventricular nodal paroxysmal tacliy- 
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caidia is present One cannot be certain of this howeter, as a delated auriculo- 
\enti lcular conduction time is not infrequent in the presence of such a rapid cardiac 
i ate 1 he form of the QRS complex is the same m each record Particularh strik- 
ing is the ease with which the P-wa\es are visualized m the esophageal cur\e of 
recoul D in contrast to the confusion encountered in the simultaneous^ recorded Lead 
II 

Ftginc 2 This unusual record shows the onset of an attack or taclncardii in 
this patient The change m the form of the auricular complex with the onset ot the 
list llnthm is cleul\ \isuah/ed Leid II is snnult meoush iccordtd 
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Fic. 2 

Case 2 Paroxysmal supraventricular tachy cai dm L B , a 37 year old white 
housewife, came to the Dispensaiy in February 1936, complaining of attacks of tachy- 
cardia The attacks began eight years previously shortly before her marriage 
They increased in number during her first pregnancy, and have occurred from three 
to hve times weekly since then Sneezing, bending over, or any sudden effort usually 
was the piecipitating factor The tachycardia most often lasted only a few minutes, 
but occasionally persisted for two or three days The attacks became more frequent 
and severe during the month prior to her visit The past history was non-con- 
tributory 

Ihe patient was a well developed and nourished, healthy-looking woman who felt 
perfectly well when the tachycardia was absent The general physical examination 
showed nothing abnormal The heart was not enlarged The sounds were of good 
quality, no murmurs were audible, and the blood pressure was 110 mm Hg systolic 
and 70 diastolic A complete diagnostic survey revealed no foci of infection or any 
causative factor There was no evidence of organic heart disease 

The patient was able to produce an attack by repeatedly bending over and touch- 
ing her ankles, thus it was possible to make a complete study of the nature of the 
tachycardia It was discovered that light pressure in the region of the right carotid 
sinus stopped the tachycardia immediately The patient was taught to perform this 
simple maneuver At a visit six months later she stated that no difficulty had been 
encountered in stopping each attack quickly in this manner 
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The Elect) occti diogt avis Figuie 3 B This record was taken shortly after the 
cessation of an attack The rate is 88, and the P-R interval 0 18 sec The P-waves 
in Lead II are notched, and the T-waves are all of small amplitude A The electro- 
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cardiogram during this attack reveals a rate of 150 which is quite regular In Leads 
II and III the P-waves are superimposed on the end-deflection of the \entricular com- 
plex The P-R intei \al is quite definitely longer than in the records taken at a normal 
late C llus record taken during a second paroxysm shows a P-\vare of a different 
character The rate is only 136, and the auriculo-ventricular conduction time is 
slightly longer These differences suggest that the position of the ectopic focus xaried 
in each of these attacks E In this normal esophageal record the P-wates are quite 
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distinct D and F show the foim of the esophageal lead m two separate attacks 
In each the esophageal clcctiode w is it the same Icy el as m the normal iccord In 
F the (list evidence of auucul n actnity is a shaip upstioke while in iccord D changes 
due to actnitv at a point awav from the electrode are Msible before the lntnnsic yyaye 
appears G 1 his figure furnishes an c\p!an ition foi the ramble form of the records 
taken during periods of tachycardia While this esophageal electrogram wans being 
taken the patient held her breath and the position of the electrode remained the same 

ihe changes in the form of the auncular complexes in successive cycles are ap- 
parent These variations arc piohahly due to a shift m the pacemaker I hus in 
this patient theie is more than one ectopic focus from which the paroxvsms of tachy- 
cardia arise 

Figuic 4 This attack w'as promptly stopped by pressure in the region of the 
right carotid sinus I he charactet istic post-paro\y smal pause and the gradual return 
of the P-R interyal to normal are illustrated An extra-systole fP B) occurred din- 
ing the pause Lead II is not clearly recorded as the patient moyed y\lnlc the record 
yyas being taken 

PB 



Fig 4 The termination of an attack of paroxysmal tachycardia by carotid sinus pressure 


Case 3 Paroxysmal suprayenti icuI u taehycudia F W, a 49 yeai old yvlute 
male clerk, had had itt icks of paioxysmd t icliy cardu foi a period of 29 years 
From the ages of 8 to 12 he had seyeial attacks of ihcumatic polyarthutis The at- 
tacks of tachycardia yvere of sudden onset and tei nunation, lasting from a feiv minutes 
to several hours and occurring one to tyvo times a yyeek They yyere increased in 
frequency and duration during periods of constipation and upper respiratory infection 
On various occasions the attacks had been stopped by bending over, by a bloyy to the 
precordium, or by pressure on the eyeballs 

The patient yvas yvell dey eloped and nounshed There yvere no eyidences of 
cardiac insufficiency Ihe heart yvas slightly enlarged both to the right and left 
I he typical signs of mitral stenosis and aortic insufficiency yvere noted 

During an attack the rate suddenly increased to 187 The patient’s onlv symptom 
yvas palpitation After electrocardiogi apluc records yvere obtained the attack yyas 
stopped by pressure on the eyeballs Quinidine lias been administeied in prophylactic 
doses, and since that time the attacks liaye been both less fiequent and shorter in 
dui ation 
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Llciii ocaidiogiaws Figwc 5 A ”1 lie normal electi ocardiogram shows a rate 
of 75 with a P-R internal of 0 19 sec 'Ihere is a left axis deviation The QRS com- 
plex in Lead III is shirred T, is biplusic, T, and T, upright One ventricular extra- 
si stole is piesent in Lead II B This recoid taken during a period of paroxysmal 
auricular tachycaidia has a rate of 194 The P-waves and the T-rvay es are super- 
imposed The i uiti ictilai complexes are supraientricular in type There is alterna- 
tion in the amplitude of the QRS complexes C The normal esophageal lead show’s 
a typical auricular complex eomposed of a small uptight wa\e succeeded by a steep 
dow’mvaid deflection as the excitation wave approaches the legion in apposition to 
the electrode Late in the complex the sharp upsttohe or “intrinsic” wave appears 
The duiation of the intra\ entricul u conduction time is 0 13 second in this record 
Ihe simultaneously rccoided Lead II shows no such prolongation of the QRS 
duration D The esoplngeal electi ogi tm dining an attack show's clearly defined 
P-W'aves in contrast to the com entional leads The rate here is onlv 176 The P-R 
interval is only 0 1 5 second as compaied to 0 19 in the lecoids with noimal rlijthm 

Caic 4 Paroxysmal aentiicular ticlncudia C S , a 15 jear old colored girl, 
came to the hospital on Tune 19, 1936 complaining of a sensation of choking and lapid 
heart action She had always been health} lhere was no history of tonsillitis, 
rheumatic fever, or clioica She slated that m August 1934, ind again one year later 
she had had a similar illness lasting about 10 days The present attack began one 
yyeek before admission, md the patient had yomited sevei il times each day 

The tempeiatuie y\'as 100 6°, the pulse rate 220, and the rcspiritions 3S The 
patient yyas y\ ell developed md nourished She seemed uncomfoi table but not acutely 
ill The neck yeins y\ere a little full, and veiv lapid ycnous pulsations yyere yisible 
The heart yvas at the upper limit of normal m sue There yyas a diastolic shock in 
the second left interspace, and a prominent pulsation yyas visible there The first 
sound yvas snapping in quality, and a triple lhvlhm yyas present it the apex There 
yy'as no evidence of cardiac lnsufficiencj The lemamdei of the physical examination 
yvas negative 

Folloyying the administration of apomoiphine the late became normal, but the 
tachycardia leappeared yvitlun a few houis Ihe electrocardiogram reycaled a tachj- 
cardia yvhich yvas ventricular in origin Mecholjl yyas tried but had no effect 
About 24 houis after admission, after one gram of qumidine had been administered, 
the patient had a sudden stabbing pain over the precordium folloyving yvhich the heait 
rate became normal After ley’ersion a sjstohc apical murmur yvas audible, but 
diastole yvas cleai The roentgen-ray shoyved an accentuation of the second curye 
on the left The position of the barium-filled esophagus yvas normal indicating that 
no pronounced enlargement of the left auricle yvas present The diagnosis yyas 
paroxysmal ventricular tachycardia, with questionable rheumatic heart disease The 
patient yvas discharged and advised to take a prophylactic dose of qumidine daily 
No further attacks have occurred 

The Elcctrocai diograms Figuic 6 A The lecord after reversion to noimal 
sinus rhythm shorvs a rate of 107 yvitli a P-R interval of 0 14 sec The P-yvave in the 
second lead is of comparatively large amplitude The QRS complexes m Leads II 
and III are thickened There is arching of the S-T intervals and all of the T-yvaves 
are myerted In later records the left axis deviation disappeared, and the T-yvaves 
became upright B This record shows the ventricular tachycardia with a rate of 230 
No P-yvaves are visible C and D These records shoyy the esophageal electrograms, 
the first taken yvlnle noimal sinus rhythm yvas present Ihe second taken during 
an attack shoyvs the striking change yvhich has taken place in the ventricular com- 
plexes Again no auricular yvaves can be seen The electrode yvas at the same level 
in each instance 

Case 5 Paroxysmal tachycardia of indeterminate ongin A 10 year old col 




cervical adenitis developed one month later, which had to be drained At the years 
of age she had measles and two months later laryngeal stridor which necessitated 
tracheotoim Culture of the throat showed B hemoh tic streptococci but no diph- 
theria bacilli An electrocardiogram taken at that time showed frequent ventricular 
extrasystoles A tonsillectomy was done later, and the patient was well until April 
1935, when she was admitted with lobar pneumonia The heart w-as normal The 
basal metabolic rate w as not elevated 

In June 1936 she came to the hospital complaining of precordial pain The pulse 
was so fast that it could not be counted Before an electrocardiogram could be taken 
the cardiac rate had dropped to 94 An occasional aentricular extrasystole was 
present Following this the patient was quite well until her present attack 
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The tcmpci attire was noimal Tlte eyes were a little iiioniinent The tonsils 
w ci e cleanly 1 emoved 1 lie lungs were clear 1 lie heart was not enlarged During 
the attack a rapid regulai rhythm with a rate of 230 was present The sounds were 
of good quality The neck veins were engorged The remainder of the examination 
was negatne When the cardiac rate had returned to normal, no murmurs could be 
heat d 

After the electrocardiograms weie taken efforts were made to stop the attack bv 
vagal stimulation such as eye-ball pressuie, carotid sinus pressuie and finally mecholyl 
All were unsuccessful About five hours after the onset, after 0 3 gm of quuudine 
sulphate had been given, the pulse rate was found to be 120 It was almost certainly 
a spontaneous re\ersion to normal rhythm 

rite Elect) ocaidiogiams Ftgmc7 A This is the normal record with a i ate of 
91 and an auriculo-ventricular conduction time of 0 14 second There is left axis 
deviation 1 he T -waves are upright B 1 he normal esophageal electrograms taken 
at the levels indicated illustrate the sequence of changes in the auricular complex 
C and D These records taken during the period of -ventricular tacliycaidia conti ast 
the ease with which the auricular complex is recognisable in the esophageal recoid in 
comparison to the conventional leads The sharp upstroke is greatest with the elec- 
trode placed at 31 cm 

Without further evidence it is impossible to determine accurately whether this 
tachycardia was ventricular in origin with retrograde P-vvavcs, or auricular with 
delayed intraventricular conduction Only by means of a double esophageal electrode 
to determine the direction of spread of the auricular complex, an electioc irdiograplne 
recoid of the onset or termination of the attack, or by observation of the effect of 
rebrenthing of oxygen on the form of the ventricular complex could further helpful 
information he obtained The patient has had no furthei attacks dunng which these 
procedures could be carried out 

Discussion 

The dectiocardiographic lecoids taken m these patients demonstiate 
the gieatei ease with which the aunculai complex can be lecogmzcd dunng 
an attack of paroxysmal tacliycaidia by means of an esophageal lead 

Other methods of amplifying the auricular deflection so that its form 
could be determined in doubtful cases have been suggested McGuire and 
Foulger 2 in 1931 described three cases in which they used a needle electiode 
inseited beneath the skin at the second and fifth right intercostal spaces neai 
the sternum By this means the P-waves were made more piominent, and 
the true nature of the anhythnua could be determined 

Roth 3 employed a i ight pectoi al chest lead to recoi d ti acmgs of aunculai 
activity The light aim electiode was placed on the right arm, and the 
pi mcipal or left ai m electrode m the i ight pectoi al region A case of auricu- 
lar fibrillation and one of mitral stenosis are recorded in which the auricular 
waves were moie clearly visualized than in the conventional leads 

In two of the cases of supi aventriculai tacliycaidia included in the 
picsent repoit the auriculo-ventnculai conduction time was longer than that 
recorded during noimal sinus lhythm Although delay m conduction in 
these cases is not fiequent it does occui It is sometimes difficult to deter- 
mine definitely whethei the abnormal pacemakei is situated m the auricle or 
whether an auriculo-ventricular nodal tachycardia is present 
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Case 2 is of interest because of the shift which occuried m the position 
of the auiicular pacemaker The form of the P-\va\e changed conspicu- 
ously, but thei e was onl> a slight variation in the P-R mter\ al White 4 
published elect! ocardiograms illustrating a -variation in the position of the 
pacemaker as shown b\ the shape of the P-wa\e, and the length of the P-R 
interval In the same lepoit he describes a case of paroxysmal tacliv cardia 
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ausing in 01 vciy near the smo-aurictilai node which did not show an ab- 
solutely abrupt onset 01 offset In case 2 , of this series, although the onset 
and termination weie piomp t, theie was a giadual acceleiati on of the rate to 
a maximum level followed by a gradual decline before the termination in 
some of the attacks In this case the variation in the rate and the P-R in 
terval m different attacks leads one to believe that theie was more than one 
ectopic focus fiom which they aiose 

In companson with the incidence of paroxysmal supraventricular tachy- 
cardia, cases m which the ectopic focus is in the ventricle are uncommon 
In contrast to the foimei group they aie usually associated with organic 
heait disease, and in many instances occur after coionary thrombosis The 
patient lepoited lieie was a young colored female in whom no definite or- 
ganic heart disease could be discovered 


Summary 

The esophageal electrogram is helpful in detecting the auiicular com- 
plexes when these are difficult to outline in the conventional leads 

Three cases of paroxysmal supraventriculai tachycardia, one case 
of paroxysmal ventncular tachycardia, and one of indeterminate origin are 
presented The appearance of the normal electrocardiogi am and the eso- 
phageal electrogram is compared in each case 

Records are shown illustrating the onset and termination of paroxysmal 
auricular tachycardia The esophageal lead and the conventional Lead II 
were recorded simultaneously 
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STUDIES ON EXPERIMENTAL HYPERTENSION 


V THE PATHOGENESIS OF EXPERIMENTAL HYPERTENSION 
DUE TO RENAL ISCHEMIA" 

By Harry Goldblatt, M D , C M , Cleveland, Ohio 

The production of persistent hypertension in dogs and monkeys has 
been reported m previous communications 1-4 This was accomplished by 
constricting the mam renal arteries by means of a special silver clamp de- 
Msed for the purpose In some of the dogs hypertension of severe degree 
has now existed for more than five years The type of hypertension pro- 
duced by this method depends upon the degree of constriction of the renal 
arteries When the constriction is not very great, there is little or no dis- 
turbance of renal function accompanying the hypertension and it resembles 
benign hypertension m man When the constriction is very severe, there 
is often accompanying damage of renal function which may also be severe 
Such animals may die in uremia so that m this respect the hypertension re- 
sembles malignant hypertension in man Constriction of splenic and of 
femoral vessels had no effect on blood pressure 2 This is in keeping with 
the negative results obtained by Longcope and McClmtock 5 from constric- 
tion of the superior mesenteric artery These findings hat e been confirmed 
for the dog by other investigators c ~ 18 The present report deals with ex- 
periments designed to determine the mechanism whereby the reduction of 
blood flow to the functioning components of the kidney, that is, renal 
ischemia, induces the development of hypertension 

That some pathological change m the kidney may be the cause of some 
forms of cardiovascular disease m man has been suspected on the basis of 
clinical observations and pathological findings from the time of Bright 10 20 
That a pathological change m the kidney may initiate hypertension m man, 
especially the type that is associated \\ ith so-called diffuse vascular disease, 
has been recognized by some investigators for more than 50 years, since 
the existence of hypertension was first recognized This view is still upheld 
by some, like Fahr, 21 who, on teleological grounds, regards the hypertension 
as compensatory to the reduced blood flow through the kidney, and by' 
Volhard, 22 ' 1 22b on the basis of a humoral mechanism of renal origin, for at 
least the so-called malignant type of hypertension It is opposed by others, 
like Kyhn, 23 ’ 24 who does not admit a primary 7 renal origin et en for the hy per- 
tension that accompanies glomerulonephritis The mechanism whereby the 
kidney's produce their effect is still regarded as unsolved et en by those who 

* Presented by im Ration, before the American College of Pin sicians m St Louis Mo . 
April 20, 1937 

From the Institute of Pathology, Western Reser\e Unnersity, Cle\ eland, Ohio 

These studies were supported by the Beaumont-Richman-Kohn Tund 
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considei that these organs can play a primary part in the origin of hyper- 
tension 

Many experiments have been performed to deteimine whether the kid- 
neys can be the pi unary site of origin of hypertension in animals 

A Summary or Oth lr Experiments Designed to Determine the 
Possible Renal Origin or Hvpertension 

Bilalcial neplucctomy 

Hosier,' '' (1912) Used rabbits Insignificant elevation of blood 
pressure 

Backmann,' 0 (1916) Used cats No elevation of blood pressure 
Cash,' 7 (1926) Used dogs No elevation of blood pressure 
llartwich, 28 (1930) Used dogs No elevation of blood pressure 
I'larrison, Blalock and Mason, 11 (1936) Used dogs No elevation 
of blood pressure m 16 out of 18 dogs 

Reduction of the amount of functioning icnal tissue 

Gravvilz and Israel,' 1 (1879) Used rabbits Slight hypertrophy of 
heart, mterpieted by the authors as due to hypertension 
Passler and Iiemeke, 10 (1905) Used dogs Slight elevation of 
blood pressure 

Backmann, ' r (1916) Used cats Slight elevation of blood pressure 

Allen and collaborators, 31 32 " 1J (1923) Used dogs Slight tem- 
porary elevation of blood pressure 

Mark, 4lB,41b (1925, 1928) Used dogs Slight elevation of blood 
pressure 

Anderson, 31 (1926) Used labbits No elevation of blood pressure 
Fnedman and Wachsmuth, 35 (1930) Used dogs No elevation of 
blood pressure 

Chanutin and Ferris, 30 (1932) Used rats Gieat elevation of blood 
pressure 

Rytand, D A and Dock, W , 3 ’ (1935) Used rats Great elevation 
of blood pressure 

Reduction of amount of tenal substance by coagulation neciosis due to liga- 
tion of blanches of tenal aitenes 

Janeway, 38 39 (1908), assisted by Carrel 40 Used dogs Slight eleva- 
tion of blood pressure 

Mark, 411 * (1928) Used dogs No elevation of blood piessure 

Reduction of amount of renal substance by partial tenal excision and um- 
lateial neplucctomy combined with coagulation neciosis of pait of 
the remaining kidney by ligation of branches of tenal aitciy 

Cash, 4 ' (1924) Used dogs Slight to model ate temporal y elevation 
of blood pressure 
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Maik and Giesendorfer, 43 (1930) Used dogs Moderate tempoiaiy 
elevation of blood piessme 

Ferns and Heynes, 44 ( 1931) Used dogs Slight temporary elevation 
of blood pressure 

Destmction of tenal substance by viadiation of kidney ? with t ocntqcn-iays 
Haitman, Bolliger and Doub, 45 (1929) Used dogs Moderate 
elevation of blood pressure 

Page, 0 (1935) Used dogs Moderate elevation of blood pressure 

Renal infatction due to multiple emboli 

Senator, 40 (1911) Used cats Injected liquid paiaffin into lenal 
arteries No rise of blood pressure 
Cash, 42 (1924) Used dogs Injected insoluble Berlin blue No 
elevation of blood pressure 

Apfelbach and Jensen, 47 (1931) Used dogs Injected pai tides of 
charcoal into renal artenes No elevation of blood piessure 

Occlusion of one mam icnal aitcty oi its blanches 

Friedman and Wachsmuth, 3 ' (1930) Used dogs Slight tempoiaij 
elevation of blood pressure 

Occlusion of both mam icnal aitenes 

Katzenstem, 48 (1905) Used rabbits and dogs No rise of blood 
pressure 

Cash, 27 (1926) Used dogs Model ate to severe elevation of blood 
pressure 

Occlusion ( permanent oi tempoiaiy ) of icnal aitenes, veins and uictcis 
Cash, 27 (1926) Permanent occlusion Used dogs No elevation 
of blood pressure 

Loesch, 40 (1933) Intermittent brief occlusion, eveiy 2 or 3 days 
Used dogs Moderate persistent elevation of blood pressuic 

Passive hypeiemia ( constriction of icnal vein) of one kidney 

Pedersen, 50 (1927), and Bell and Pedersen, 71 (1930) Used dogs 
Moderate temporary elevation of blood pressure 
Menendez, - ' 2 (1933) Used dogs Slight temporary elevation of 
blood pressure in some , none m others 

C ompt cssion of kidneys by oncometer 

Alwens, 53 (1909) Used cats Acute experiments Slight elevation 
of blood pressure 

Pennanent obsti action of uictcis 

Hartwich, 28 (1930) Used dogs Moderate elevation of blood pres- 
sure 

Harrison, Mason, Resnik and Ramej , 5 ‘ (1936) Used dogs Mod- 
erate elevation of blood pressure 
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Tcmpoiaiy obstmction of one wetci followed by iclcase of obstmction and 
excision of othci kidney 

Rautenbeig/ 5 (1912) Used labbits Modeiate elevation of blood 
pressuie 

Effect of iicplu otoxic substances 

Dominguez/ 0 (1928) Used labbits Injected uranium salts Nc 
elevation of blood pressure except in one animal that developed 
seveie ailenal and artenolai sclerosis, especially in tbe kidneys 
Arnott and Kellar, 57 ’ 08 (1935, 1936) Used rabbits Injected sodium 
oxalate Moderate elevation of blood pressure 
Scaiff and McGeoige/ 0 (1937) Used labbits Injected sodium 
oxalate No elevation of blood pressure 

In the carliei investigations summarized above the hypertension that was 
observed was usually slight and lasted fiom only a few hours to several days 
Some of the latei investigators also leported tbe development of hypei ten- 
sion of slight or moderate degree and of shoit duration while others suc- 
ceeded in producing moderate or severe hypertension of longer duration 
Under practically e\ery heading contradictoiy repoits occur These differ- 
ences aie paitly due to the vanous methods, including cardiac hypertrophy, 
used foi determining the existence of hypertension, the vanous types of 
animal employed and the slight changes of blood pressure which were re- 
"•aided as significant by some and not by otheis For some of the opposite 
^sults there is no obvious explanation While the results of these experi- 
ments do indicate that vanous pathological changes m the kidneys can, in 
some way, play a primary part in initiating some degiee of hypei tension in 
animals, yet by none of these methods was a condition produced in the kid- 
ney which is comparable to that of the kidney m human hypertension that 
is associated with aiteriolar disease To reproduce a state resembling the 
condition of the kidney in arteriolar disease, any method must effect a de- 
creased flow of blood to the functioning elements of this organ Loesch 49 
approximated this condition by completely occluding the circulation to and 
from the kidneys, and probably the ureter, for a short while, every two oi 
three days, by clamping the entire pedicle of explanted kidneys Howevei , 
there is no good i eason for believing that such intermittent occlusion of the 
arterial blood supply to the kidneys as well as complete mterfeience with 
the return of venous blood from the kidneys reproduces the functional ef- 
fects of arteriolar disease m the kidney If the aiteriolar disease of the 
kidney be responsible for the origin of hypertension then the more likely 
mechanism of its action is persistent reduction of blood flow to the function- 
ing elements of this organ The only method which would reproduce this 
exactly is one that would lesult in functional oi oigamc narrowing of the 
a r tei ioles of the kidney No one has yet succeeded m producing either 
o-eneialized arteriolar scleiosis or arteriolar sclerosis limited to the kidneys 
The closest approach, therefore, to the functional effects of arteriolai dis- 
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ease on the kidneys has been accomplished by reducing the calibre of the 
main renal aiteries alone, 1 "* with resultant renal ischemia, due to persistent 
reduction of blood flow into the organs It was considered possible, there- 
fore, that an elucidation of the mechanism of development of this type of 
experimental hypertension might make some conti lbution to our knowledge 
of the pathogenesis of the hjpertension in man that is associated with 
arteriolar sclerosis and consequent ischemia of the kidneys This is to be 
regarded as a preliminary communication on this part of the subject 

Experiments 

The following experiments were pei formed for the purpose of elucidat- 
ing the mechanism of hypei tension due to renal ischemia 

Release oi Removal of the Clamp In six dogs, one or both clamps were 
released or removed some time after hypertension due to renal ischemia had 



Figure 1 Dog 1-40 Female 13 4 Kg 

• = Systolic blood pressure, van Leersum carotid loop method RK = Right mam 
renal artery se\ erely constricted LK = Left mam renal art§r\ severely constricted LKR 
— Left clamp completely released but left on the artery 

The blood pressure, which had risen to a very high level after the constriction of the 
second renal artery, fell to normal in about one month after the release of the clamp on this 
artery' 
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been established Quite piomptly, but after a vai table period, the blood 
Piessuie in these animals letuined to the original level In Dog 1-40 
(figuie 1), release of one clamp was followed by a lather slow fall of the 
blood piessure to the onginal level In this animal thcie w r as no impanment 
of renal function In Dog 2-67 (figure 2), after unilateral nephrectomy 
(LN), severe consti iction of the main arteiy of the remaining kidney (RK,) 
l esulted in severe hypei tension and seveie impairment of renal function 
When the clamp was released, (RKR,) blood piessure and lenal function 
piomptly returned to normal Reconstriction of the arteiy (RK,) again 
l esulted in hypei tension and uremia Slight release of the constriction 
(RKR ; ) relieved the uremia but the blood pressuie remained slightly 
elevated 



Figure 2 Dog 2-67 Female 13 6 Kg 

• = Mean blood pressure, mm Hg, O = blood urea mg per 100 cc plasma LK == 
Left main renal artery severely constricted The blood pressure became greatly elevated 
During about ten months after this the blood pressure remained elc\ ated but gradually fell to 
a moderately elevated level LN = The ischemic left kidney was excised and the blood nres- 
sure promptly fell to the normal level RK, = The l lglit mam renal arterj u as severely 
constricted The blood pressure became elevated and uremia developed RKR = The 
clamp on the right mam renal artery was released The blood pressure, blood urea' creati 
nine and non-protem nitrogen promptly returned to normal RK, = The right main renal 
artery again constricted Ele\ ated blood pressure and uremia again resulted RKR = The 
right mam renal artery partly released Blood pressure dropped temporarih then rose 
again and remained elevated The animal developed severe uremia K = Killed 

Removal of the Ischemic Kidney Dm mg the Penod of Hypei tension 
Following the Conduction of One Mom Renal Aiteiy It was shown in 
the original communications 2 that hypertension of some degree follows 
the constriction of the mam renal artery of only one kidney but that after a 
variable penod the blood pressure tends to return to the original level In 
some dogs the blood piessuie remains elevated for a considerable period 
following unilateral renal ischemia In one dog, 2-67 (figure 2), the mean 
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blood piessuie lemained at a highei level than normal for about nine months 
following the constriction of the mam lenal artery of only one kidney 
During this period there was no impairment of renal function Aftei the 
lemoval of this kidney (LN) the blood piessure promptly fell to the normal 
level Severe constuction of the mam renal arteiy of the lemaming kidnej 



Figure 3 Dog 2-30 Female 17 8 Kg 

• = Mean blood pressure, mm Hg RK = Right main renal arterj moderately con- 
stricted RN = Right nephrectomy at a time \\ hen the mean blood pressure w is elevated 
resulted m its prompt return to normal LK = Sec ere constriction of mam renal artery of 
left kidney This was followed by \ ery high elevation of mean blood pressure + = The 
mean blood pressure at this time \\ as more than 300 mm Hg K = Killed 

(RKi) resulted m ieelc\ation of mean blood pressuie and impamnent of 
lenal function In two other dogs also, at the height of elevation of blood 
pressure, after moderate to severe constriction of the mam renal arterv of 
one kidney, this ischemic kidney was excised Dog 2-50 (figure 3), illus- 
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trates what happened in these animals As m the case of Dog 2-67 (figure 
2), lemoval of the ischemic kidney (RN) was followed by a piompt leturn 
of the mean blood piessure to the original level Constriction of the main 
lenal aitery of the lemaming kidney (LIC) was followed b> a prompt re- 
elevation of blood pressure which persisted The results of these experi- 
ments indicate the importance of ischemia as the pathologic change and the 
kidney as the primary site of oi lgin of this type of hypertension 



Figure 4 Dog 3-28 Male 16 6 Kg 

• = Mean blood pressure, mm Hg O = Blood urea nitrogen mg per 100 cc plasma 
BN = Bilateral nephrectomy The blood pressure did not become elevated D = Died 


Bilateicil Ncphicctomy If uremia alone were the cause of hypertension, 
then the removal of both kidneys, which is always followed by the develop- 
ment of uremia, should also, invariably, be followed by the development of 
hypei tension 

In five dogs, both kidneys wei e i emoved In tin ee, bilatei al neplii ectomy 
was performed at one time and in two, the nepln ectonues were separated 
by an interval of a week or longei Most of the animals appeal ed in good 
condition for about 48 hours following the operation All the animals died 
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m uremia but the blood pressure did not rise dui mg the period of sumval 
which varied from two to five days Figure 4, Dog 3-28, illustrates one of 
these experiments This finding is m keeping with the results obtained by 
other investigators 11 ■ 23 ’ 2G * 27 ’ 28 

Occlusion of the Main Renal Aiteiy of Both Kidneys It might be 
considered that occlusion of both mam renal arteries would be equal to, and 
give the same results, as bilateral nephiectomy This is not the case In 



FigureS Dog 2-63 Female 16 2 Kg 

p T • = Me an blood pressure, mm Hg O = Blood urea, mg per 100 c c of plasma 
nLEV?, — Both main renal arteries occluded The blood pressure rose to quite a high level 
D tnc animal died in uremta 

four dogs the mam lenal aiteiy of both kidnejs was clamped completely at 
one operation and m two dogs the occlusion of the second artery was carried 
out after an interval of a week or longer The complete occlusion of one 
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main lenal aitciy a\as not followed by either uiunia 01 a significant clcea- 
tion of blood piessuie In all four animals, howevei, simultaneous occlu- 
sion of the mam renal artery of both kidneys was followed by the develop- 
ment of severe uicinia and slight or moderate elevation of the blood pressure 
The degree of hypertension in the animals with both renal aiteries occluded 
was not as great as in dogs with both mam 1 enal artei les only model ately or 
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Figurf 6 Dog 2-57 Fcmile 18 4 Kg 

• = Mean blood pressure, mm Hg O = Blood ure i, mg per 100 e c of pi it.ni t 
* = Blood creatinine mg per 100 cc of p! isma RLICC = Right md left main rcnil 
arteries occluded The blood pressure showed a moderate elevation followin'' the occlu- 
sion of the arteries D = The animal died m uremia 


severely constucted - Ihe peuod of survival was about the same as that of 
the bilaterally nephiectomized animals In the animals with both main renal 
arteries occluded, as in those bilaterally nephrectomized, the shock of the 
operation was evidently not gieat and for about 48 hours they seemed in 
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excellent condition Both groups survived about the same penod and all 
developed seveie uremia, >et the animals with both aiteries occluded did 
show a significant elevation of blood pressure which is illustrated for three 
of the dogs m figures 5, 6 and 7, while the nephrectonuzed animals failed 
to show a use of blood pressure In Dog 2-65, as a control, all of the 
arteries to the spleen were tied oft" completely (figure 7), some time befoie 



Figure 7 Dog 2-65 Female 15 2 Kg 

• = Mean blood pressure, mm Hg Q = Blood urea nitrogen mg per 100 c c of 
plisma SpC = Splenic arteries occluded There was no significant rise of blood pressure 
after this procedure RLICC = Right and left mam renal arteries occluded After this 
there was i moderate ele\ation of blood pressure D = The animal died m uremia 

the renal arteries were occluded 1 he occlusion of the splenic v essels was 
not followed by a significant elevation of mean blood pressure When both 
mam lenal arteries were occluded (RLKC) (figure 7), the blood pressure 
became slightl) elevated seveie uremia developed and the animal died 
lhat a dog can suivive for a long time the occlusion of both mam renal 
aiteries, provided the occlusion is not accomplished abiuptlv, has been well 
shown b) foui animals, in which the occlusion was accomplished m two or 
more stages One dog has proved this ver) strikinglv At the second 
clamping of both main renal arteries carried out successive!) about one yeai 
aftei the initial partial constriction both main renal arteries were occluded 
1 his animal survived the complete occlusion of both mam renal arteries foi 
lom veais IIv pei tension of severe degree persisted dining the entiic 
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penod and lenal function, as shown by uiea clcaiancc, was only slightly 
affected At autopsy, one kidney was \eiy small and the othei only mod- 
erately 1 educed in si/e No accessoiy artenes wuc found except those that 
entered the kidney tlnough the capsule Othei experiments of this kind, 
to be repoi ted latei , are being carried out to determine the exact source and 
extent of the supply of blood to such kidneys 

Discussion 

As m the case of partial constriction of both mam renal arteries , 2 the 
liypei tension which follows occlusion of both main renal arteries can be ex- 
plained by a possible neivous reflex fiom the kidney by way of the central 
neivous system to the peripheral vasomotor apparatus or by some humoral 
mechanism, or by a combination of both mechanisms 

That hypertension due to occlusion of both lenal artenes is not due to a 
nervous reflex from the kidney is indicated by the fact that in some of these 
animals the renal pedicle was carefully dcneivated before the clamp was 
applied It has also been shown by othei imestigatois , 0 10 and we have 
confirmed this, that lenal denenation does not interfere with the develop- 
ment of expei imental hypertension due to paitial constriction of the main 
lenal arteries Section of the splanchnic ncncs in the thorax, combined 
with excision of the lowei foui thoracic sympathetic ganglia, does not mter- 
feie with the deeelopment of hypertension oi peimanently reduce the hyper- 
tension pioduced by lenal ischemia J In an investigation soon to be pub- 
lished in collaboration with Di W B Whitman, it will be shown that sec- 
tion of the antenoi neive loots, from the sixth doisal to the second lumbar 
inclusive, also does not mtei fue with the development of hypertension or 
permanently 1 educe the liypei tension produced by lenal ischemia Finally, 
Freeman and Page ro have shown that total sympathectomy does not inter- 
fere with the development of liypei tension due to bilateial renal ischemia 
These results are not to be mtei pi eted as evidence oi pi oof that the surgical 
procedures being practised on human beings with liypei tension are not justi- 
fiable and that no nnpiovement is to be expected from these piocedures 
What they do show is that in expei imental liypei tension, due to the per- 
manent lenal ischemia eflected by the clamps, section or excision of various 
portions of the neivous system conti oiling a laigc part of the vasomotoi 
mechanism of the abdominal oigans, docs not lesult in pievention or reduc- 
tion of this type of experimental hypertension These expei iments serve to 
emphasize the impoitance of the reduction of the cn dilation to the func- 
tional 0 - components of the kidney rather than a primal y effect on the geneial 
vasomotor mechanism of the abdomen as the cause of this type of hyper- 
tension This is in keeping with the views of Prinzmetal and Wilson 01 
and of Pickering 02 about the secondaiy part played by the vasomotor 
mechanism m human hypertension In man it is at least possible that as a 
result of some or all of the surgical piocedures being practised on the 
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nervous system for the cure of hypei tension, actual impiovenient of the 
circulation to the functioning components of the kidney may occur Dilata- 
tion of renal aitenoles without fixed oigamc changes in their walls might 
occur m some cases, as a lesult of these pioceduies Since, m man, there 
is fiequently no narrowing of the large renal vessels to interfere with the 
flow of blood into the kidney, it is at least conceivable that 'improved cn- 
culation to the functioning components of the kidney may follow as a lesult 
of dilatation of aiterioles This improvement of renal circulation could 
then account foi the fall of blood pressuie which has been observed in about 
the same rather small percentage of cases tieated by the vanous surgical 
procedures on the nervous system This view is m agreement with that of 
Peet B9 on the mode of action of resection of the splanchnic neives in lower- 
ing the blood pressuie in human beings with hypertension It is not, how- 
e\er, the view that is geneially accepted by those who have been performing 
operations on the ner\ous system for the cuie of hypertension m man 63 " 75 
They prefer to regard the improvement following section or excision of the 
neives as due to the elimination of their control over the corresponding por- 
tion of the \ asomotoi mechanism The same impiovement of the circula- 
tion cannot happen, 01 can happen to only a very limited degree, as the 
result of increased dilatation of the arterioles in the experimental kidney, 
as long as the main lenal aitcry remains constricted by the clamp These 
obsenations do minimize the importance of the effect of the vasoconstrictor 
mechanism in the abdomen m hypertension due to renal ischemia, because the 
lemocal of this mechanism by the various surgical piocedures does not pre- 
eent or cure the hypertension as long as the clamps remain applied and the 
blood flow to the functioning components of the kidneys remains un- 
improved 

If the mechanism whereby eonstnction of the main renal arteries pro- 
duces its effect on blood piessuie be humoial and of renal origin then, m the 
ease of the hypertension which also follows occlusion of both mam renal 
arteries, it must be assumed that the natuial accessory circulation through 
the capsule which mae become more prominent in these circumstances, is 
sufficient to wash some hypothetical “ effectne substance ” into the systemic 
cn dilation through the main renal veins The term “ effective substance ” 
will be used m this paper to aeoid commitment to the existence of a direct 
piessoi substance rather than one which acts indirectly to produce the pressor 
effect Ihe effectne substance, for example, might act synergistically with 
<i known pressoi hormone from an endocnne organ, such as the hypophysis 
or adiuial It is also possible for the hypothetical effective substance from 
the kidney to act by sensitizing the contractile elements of the arterioles to 
the action of the pressor hormone or the re\eise may be the case The 
effectne substance might also produce its effect by neutralizing or reducing 
the amount ot a hypothetical depressor substance circulating in the blood 
lint theic ma\ be an effectne substance from the kidney is indicated by 
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leporls of the piessor effect of extract of ischemic kiclnejs from dogs with 
experimental hjpei tension , 11 11 ’ 1 " and of arteriosclerotic kidnejs” from 
human beings with hypertension How e\ er, the lestilts of such lmestiga- 
tions should be mtei preted with caution because a pressoi effect has also been 
obtained with extracts of normal kidneys ns,11 ' > and w-itli extiacts of -\anous 
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FigureS Dog 2-60 Male 16 6 Kg 

• = Mean blood pressure mm Hg O = Blood urea nitrogen mg 100 cc plasma 
AVC=Both main renal arteries and -veins occluded The blood pressure did not become 
elevated D = Died 

other normal organs 120 The existence of a pressor substance m the s\s- 
tenne or renal vein blood of animals W'lth h) pertension due to renal ischemia 
has not been demonstrated 12 and no greater quantit) of pi essor substance 
than the noimal has been found 12 in the extract of plasma of dogs with this 
type of experimental hypertension It has not been proved that the systemic 
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blood, spinal fluid, or mine of human beings with hypei tension of any type 
invariably contains a pressor substance Many reports of the finding of a 
pressor substance 70-104 and of the failure to find a pressor substance 103-117 
have been published A discussion of these results would serve no useful 
purpose here The pitfalls of such investigations were well shown by 
O’Connor 120 The burden of the proof still rests with those who claim the 



Figure 9 Dog 2-61 Female 14 8 Kg 

® = Mean blood pressure mm Hg O = Blood urea nitrogen mg per 100 cc plasma 
A VC — Both main renal arteries and \ems occluded The blood pressure did not become 
elevated D = Died 

m\ai table presence of an unusual amount of a known pressor hormone or of 
a new kind of pressor substance in pure or extracted blood, spinal fluid or 
urine of human beings with hypertension, especially' the so-called benign or 
essential type The experiments which follow' are part of an lm estigation 
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that ib bung earned out to deteimmc the pail played In a possible liuiuoi.il 
mechanism in the pathogenesis of hypertension due to lenal ischemia 

Constnction o> Occlusion of Both Mom Renal At tones with Simul- 
taneous Occlusion of Both Mam Renal Veins One obvious but mdiieet 
way of testing foi a possible humoral meehamsm originating m the kidney 
is to constuct or occlude the main lenal arteries, procedures which are now 
knowm to pioduce hypertension, and, at the same time, to occlude the main 



Figlhi 10 Dog 2-95 Fenvilc 16 4 Kg 

• = Me m blood pressure mm Hg O “ Blood urc i nitrogen mg per 100 c c RLVC 
= Both mini renal \eins occluded RLK = Both imin rend arteries se\crel\ constiictcd 
The animal died in uremia but the blood pressure did not become significantly ele\itcd 

lenal veins in ordei to pi event the hypothetical effective substance fiom 
leaving the kidneys Failuie of development of hypertension would be evi- 
dence in favot of a humoial mechanism ougmatmg in the kidney as the 
cause of the hypei tension 

In two dogs (2-60 and 2-61) the mam lenal aitenes and veins ot both 
kidneys weie occluded at one time the blood piessuie and some of the 
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chemical changes m the blood of these dogs aie lllustiatcd m figuies 8 and 9 
Both developed severe uremia but no rise of blood pressure occurred during 
the short penod of survival These results are m keeping with those of 
Cash 2 " who found that no elevation of blood pressure occuried in dogs 
after the permanent occlusion of both main renal artei ies, veins and uretei s 
In two dogs (2-51 and 2-95) the main renal veins were occluded and the 
mam renal arteries were only severely constricted 1 he animals developed 
sc\eie uienna but no elevation of blood pressure occuried duiing the shoit 
period of survival Figure 10 illustrates the blood pressuie and chemical 
changes in the blood of one of these animals Dog 2—95 

Since it has been shown that the peimanent constriction or occlusion of 
the main renal arteries alone is followed by a definite rise of blood pressuie 
these lesults may be interpreted as indicating the probable mterfeiencc with 
the entrance of the hypothetical effective substance into the systemic cn dila- 
tion by way of the renal veins 

1 iil P \rt Plued bv Endocrine Organs in the Oricin oe Hyper- 
tension Due to Renal Ischemia 

As pait of the study of the humoral mechanism, an attempt has been 
made to investigate the pait played b} the endocrine organs that are known 
to pi oduce a vaso-pressor hoi mone 

Hypophysis Page" has shown that m dogs, liypoplij sectomy does not 
prevent the development: of experimental hypei tension due to renal ischemia, 
but that it does reduce the blood piessure in some animals with this type of 
hypertension The significance of these contradictoiy findings cannot be 
evaluated at the present time Moie experiments of this kind should be 
pel formed The effect on this type of hypertension of lemoval of the 
\anous portions of the pituitaiy body lia\e not yet been imestigated 

Adicnah In a previous communication 2 an experiment on Dog No 
8-9 was described in which excision of the right adrenal, the destruction of 
the medulla of the left adrenal, denervation of this adrenal and section of 
the left splanchnic nerves m the abdomen did not prevent the development 
of lvvpci tension after the renal arteries were moderately constncted I he 
only conclusion that can be drawn from this experiment is that hypertension 
can deyelop m the absence of the medulla of both adrenal glands, as a con- 
sequence of renal ischemia, and that the presence of the medulla of the 
adrenal is not necessar} foi the development of this type of hypertension 
Since then othei experiments have been pel formed which were designed to 
deteimme the part which the cortex of the adienal gland may play m the 
development of experimental hypertension due to lenal ischemia Hus is 
m the nature ot a preliminary communication on this subject 1 he study 
is being continued and full details, including chemical studies, will be pub- 
lished Htci m collaboration with Di R F Ilanzal Up to the picsent time 
the tollowmg experiments have been peifoimed 
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Bilatcial Adi enalcctomy, zvithout Suppoiiwc oi Substitution Theiapy 
and Renal Ischemia In this group of animals no suppoilive (sodium 
chloride and sodium bicarbonate 01 sodium citiate by mouth) or substitu- 
tion (mtra-\enous cortical extract *) therapy was given after the removal of 
both adrenals 



Figure 11 Dog 2-56 Female 23 2 Kg 

• = Mean blood pressure, mm Hg O = Blood urea nitrogen mg per 100 c c of 
plasma O = CO. combining power, volumes per 100 c c RNA = Right adrenalectomv 
and right nephrectomy If anj thing, a slight elevation of blood pressure occurred after 
these procedures LKA = Left adrcnalectomv and left mam renal arterj severely con- 
stricted The animal developed uremia and the blood pressure fell D = The animal died 
in uremia 

In three dogs, both mam renal at tei les were pet manently constricted at 
the time of the second adrenalectomy In two of these (2-56 and 2-62) 
the first adrenalectomy preceded the second by about two weeks, but m one 
animal the adienalectomy and the constriction of both mam renal aiteries 
were carried out at the same time (Dog 3-22) The blood piessuie did not 
become elevated m any of these animals, but the penod of suivival was 
short (Figure 11 ) 

* The cortical extract used in these experiments was Eschatin which was generously 
supplied by Parke, Davis and Co 
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In one dog (2-64, figuie 12) one adrenal was first removed and the 
main artery of the kidney on this side was constricted 12 days later The 
blood pressure rose significantly, showing the responsiveness of the blood 
pressure of this animal At the height of elevation of the blood pressure, 
the second adrenal was excised and the main renal artery of the correspond- 
ing side was permanently constricted Instead of rising to a higher level, 
or at least remaining elevated, the blood pressure soon fell to a level below 
the previous normal for this animal and it died mil days of acute adrenal 
insufficiency 



Figure 12 Dog 2-64 Female 18 8 Kg 

• = Mean blood pressure, mm Hg RA = Right adrenalectomy RK = Right mam 
renal artery severely constricted The blood pressure became significantly elevated LKA = 
Lelt adrennlectorm and left main renal arterj moderately constricted The blood pressure 
fell to below normal level and the animal died of acute adrenal insufficiency D — Died 

The results of these experiments show that bilateral adrenalectomy, 
without supportive or substitution therapy, interferes with the dev elopment 
and maintenance of hypertension which usually follows the production of 
lenal ischemia 

Bilateral Adi cnalcctomy with Suppoitivc Tieatmcnt and Renal Is- 
chemia It has been shown that the life of bilaterally adrenalectonuzed ani- 
mals can be prolonged by the administration of sodium chloride 121-121 or 
sodium chloride and sodium bicarbonate or sodium citrate 123 
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In one dog (2-89 figme 13), the constriction ot the main renal arten 
y\as carried out on the same side and at the same time as the first adrenal- 
ectonn Aftci this the blood pi essme became sigmfkantl) elevated which 
demonstrated the responsneness of the hlood jiressurc ol this animal to the 
clfect of lenal ischemia At the end of four weeks, while the hlood pies- 
sme was still cheated, the second adicnal was lemoeed and the mam aiteie 
of the kidne> on the same side eeas eonstncted Suppoitne tieatment in 
the loim of sodium chlonde alone eeas gnen be stomach tube during the 
fust 10 dajs and then sodium bicarbonate eeas added Aftei the second 
adrenalcetomv and consti lction of both main lenal artenes, instead of using 
to a lughei lee el, the blood pressure giadualiy fell to a lee el bcloee the noim.il 
foi this animal and death occurred m 19 daes 



Figure 13 Dog 2-S9 Mole 17 6 Kg 

• = Mean blood pressure mm Hg O = CO combining power volumes per 100 cc 
phsnn A = Non-protein nitrogen mg per 100 cc pi ism t RKA = Right idremlectonu 
mil right main renil artery moderately constricted After this the hlood pressure showed 
i moderate elevation LKA = Left adrenalectomy and left mam ren d irterv modcrateh 
constricted From the time of the second adrenalectomy this anim d received sodium chlo- 
nde (0 75 gm per kg of bodv weight) bv stomach tube for 9 davs and from then on re- 
ceived in addition sodium bicarbonate (0 25 gm per kg of body weight) There w is no 
gieiter elevation of blood pressuie following the clamping of the second renal arterv and 
the blood pressure graduallv fell to below the original level D = The animal died of acute 
tilt dial insufficiency 

In anothu dog (2-81) the constnction of both mam tcnal aitcncs was 
c tilted out at the same tunc as the bilateial achcnalcctomy I lus was lol- 
lowed by the admmistiation of suppoitne tieatment m tlie foim of sodium 
clilonde and sodium citrate by mouth The animal suivived 15 days hut 
the blood pressure did not become elevated during that period It fell 
giadualiy to a low level and the animal died of acute adrenal insufficiency 

The most convincing proof that in bilateiallv adi enalectonn/ed animals 
suppoitne tieatment alone is not sufficient to peinut elevation of hlood 
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picssuic 01 maintenance of elevated blood pressure due to lenal ischemia 
was furnished by four dogs 2-77, 2-87, 2-88 and 3-08 (figures 14 to 17) 
These animals leceived both supportive and substitution therapy after the 
second adrenalectomy but after a varying length of time the administration 
of cortical extiact was discontinued for varying periods As a result, some 
ot the animals received onh supportive treatment in the form of sodium 
chloride and sodium bicarbonate or sodium citrate by stomach tube tor as 
long as six weeks In some of these animals the blood pressure remained 
at the normal or elevated level for a while, but invariably the blood pressuic 
tell to a lower le\el and rose again to the normal level or higher onlj when 
the administration of cortical extract was resumed These results show 
that bilateral adrenalectom) , even if followed by supportne treatment, inter 
teles with the development and maintenance of the hypertension which is 
usually produced by renal ischemia 
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Figure 14 Dog 2-77 Female 114 Kg 

• = Mean blood pressure mm Hg A = Non-protein nitrogen, mg per 100 cc O = 
CO combining power, volumes per 100 cc RLKA = Bilateral adrenalectomy and both 
m un renal arteries moderately constricted LN = Left nephrectomy + = Intravenous 
iclren it cortical extract begun — = Adrenal cortical extract discontinued During the 
entne period following the bilateral adrenalectomy the animal received by stomach tube m 
tyyo equal doses (9 00 a m and 4 00 pm) a total of 0 75 gm per kg of body weight of 
sodium chloride and 0 25 gm per kg of body weight of sodium bicarbonate At no time 
during the four months of sur\nal did the animal show elevated blood pressure Several 
times "'ben cortical extract yvas discontinued, the blood pressure fell to very loyv levels 
K = Killed 


hilatnal Adunalutomy with Supportive and Substitution 7 natiiunt 
and I\ dial Isilumia In Dog 2—77 both adienals weie excised and at the 
same time both main icnal arteries v\ere permanently constricted (RLIv V 
figure 14) During the entire foui months of survival following these op- 
erations the animal received supportive treatment daily in the iorm of so- 
dium chloride and sodium bicarbonate by stomach tube and intermittent 
substitution treatment in the lorm of intravenous cortical extract Im- 
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mediately after the operation the admimstiation of adrenal cortical extract 
was begun (+, figure 14) At intervals, for varying periods, the adminis- 
tration of cortical extract was discontinued The blood pressure remained 
at about the normal level during the periods when the cortical extract was 
also being administered When the cortical extract was discontinued ( — , 
figure 14) the mean blood pressure gradually fell to a low level When 
the administration of cortical extract was resumed, the blood pressure rose 
again but ne\er above the noimal le\el This was repeated several times 
with the same lesult At no time w r as the pressure in this animal abo\e 
noi mal 
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Figure 15 Dog 2-87 Female 12 8 Kg 

• = Mean blood pressure, mm Hg O — CO- combining power, volumes per 100 c c 
A = Non-protein nitrogen, mg per 100 cc + = Intravenous adrenal cortical extract be- 
gun — = Intravenous adrenal cortical extract discontinued 

Sodium chloride (0 75 mg per kg of body weight) and sodium bicarbonate (0 25 gm 
per kg bodv weight) were given during the entire period following the second adrenalec- 
tomy RKA = Right adrenalectoinv and right main renal artery moderatelj constricted 
The blood pressure rose moderated LKA — Left adrenalectomy and left main renal 
artery severely constricted From this time the blood pressure gradually fell to a low level 
despite the supportive and substitution therapj D = Died 

In dog 2-87 (figure 15) unilateral adrenalectomy and constriction of 
the mam renal artery on the same side w r ere first carried out After this 
first operation no supportive or substitution therapy was given Definite 
though slight elevation of blood piessure followed this pioceduie, which 
demonstrated the responsiveness of the blood pressure of this animal to 
lenal ischemia After the second adrenalectomy and constriction of the 
coi responding main renal artery, both of which weie performed at the 
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same time, about two weeks after the first adrenalectomy, supportive and 
substitution treatment were begun The blood pressure remained elevated 
for a while but it did not rise to a higher level and, despite the treatment, 
gradually fell to below the previous normal 

In two dogs (2—88 and 3-08), one adrenal and the kidney on the same 
side were first removed After an interval, the second adrenal was re- 
moved and the main artery of the only remaining kidney was constricted 
During the entire period after the second adrenalectomy, these animals 
were given supportive treatment in the form of sodium chloride and sodium 
citrate by stomach tube Immediately after the second adrenalectomy the 
administration of intravenous adrenal cortical extract was also begun At 
intervals, for varying periods, the administration of cortical extract was 



Tigure 16 Dog 2-88 Female 16 8 Kg 

• = Mean blood pressure, mm Hg A. = Blood non-protein nitrogen mg per 100 c c 
of plasma O = CO. combining power of blood, volumes per 100 c c of plasma RNA 
= Rl S ht nephrectomy and adrenalectomy LA = Left adrenalectomy LK = Left mam 
renal artery moderate! 1 * constricted -p — Intravenous adrenal cortical extract begun — = 
Intraienous adrenal cortical extract discontinued 

After the left mam artery was constricted (LK) the blood pressure gradually fell to a 
very low level despite the intravenous adrenal cortical extract which was given for long 
periods at a time and the sodium chloride and sodium citrate which were given by stomach 
tube twice daih during the entire period following the second adrenalectomy fo = Died 

discontinued In dog 2-88 (figure 16), the main artery of the only re- 
maining kidney was constricted about tw'o weeks after the second adrenal- 
ectomy There w T as no elevation of mean blood pressure following this 
procedure but instead the blood pressure fell gradually to a low' level despite 
supportive and substitution therapy When the cortical extract w'as dis- 
continued, the blood pressure fell to even a low'er level The animal sur- 
\ r\ ed the second adrenalectomy about 12 weeks During the inter\als wdien 
cortical extract was discontinued, the mean blood pressure fell to unusuall) 
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low levels and lose attain, hut not e\cn to the ongmal le\cl, when cortical 
extinct was resumed In the othci dog, 3-08 (figuie 17) the constriction 
o | the main aitciv ol the lemammg kidnc\ was earned out .it the time of 
the second adrenaleetoim Definite delation ot mean hlood picssure fol- 
lowed foi a period of about one month Duiing this entire tune mtia- 
\ e nous adienal cortical extiaet was gnen daih in addition to the silt and 
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Ficuhf 17 Dog 3-OS Finnic 9 0 Kg 

• = Menu hlood prcssuic, mm Ug Dctcrmnntions mule m ira □ = Mean hlood 
piessme mm Ilg Detcrmm.iUous mule in pm S boms ifter the admmistr ition of the 
mooting dose of cortical extract, sodium chloi ide md sodium citr iti UNA — Rigln 
idi en ilcclonn and right nephrectomy LKA = Left uli cn ilcctonn md left mini icnil 
iiteiv seicreh constricted + = Intr n cnotis coilical cxti let begun — = Intr ixenous 
cortical extrict discontinued 

Sodium chloride and sodium citrate In stomach tube were gnen dul\ dining the entire 
period after the second adrenalectomj 

The blood pressure became modcrateh ele\ ated md remained elevated foi one month 
during which the dog received substitution as well as supportne treatment Whence er the 
inti avenous corticil extract was discontinued ( — ) the blood pressure gradualh fell to i 
level below normal When cortical extiaet was begun agon ( + ) the hlood pressme giad- 
ualh rose hut did not ltacli the prenous lnpeitensne k\cl D = Died of piieumom l 
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sodium citrate b} stomach tube When the coitical extract evas discon- 
tinued at the end ot one month, the blood pressuie giadualh fell to a lower 
level When the administration of cortical extract was resumed the blood 
piessure again became slightly elevated The animal evas accidentally ex- 
posed to cold and died of pneumonia 

Up to the present time, definite delation of blood pressure due to renal 
ischemia has occurred m one other bilaterall} adrenalectonnzed animal (Dog 
2-96) that received substitution and supportive treatment This animal 
sunned the second adrenalectomy onl} 19 da>s After the constriction 
of one mam renal arten , which was performed eight days after the second 
adrenalectoni) theie was a definite elevation of the blood pressure Six 
days later, while the blood pressure w r as still elevated the mam arten of 
the othei kidney was constricted but the animal died the next da} 

These results show that, even in the absence of both adrenals, provided 
adequate substitution and supportne treatment are gnen some dogs do 
de\elop a significant but not great elevation of blood pressure due to renal 
ischemia Without substitution treatment such animals do not develop or 
maintain hypertension due to renal ischemia 

Renal Ischemia in Dogs with No Adicnal Medulla and Only a Small 
Remnant of Adienal Coitc i Additional e\idence that adrenal cortical 
hormone is neccssars foi the de\elopment of hypertension due to renal 
ischemia is pio\ided b\ the following expeiiments 

In one dog (3-12 figure 18) approximatel) three-fifths of one adrenal 
was excised and the medulla of the remaining portion removed by means 
of a curette At this operation the kidney on the same side was removed 
A.t the second operation earned out 19 days latei the other adrenal was 
excised, and the main artei) of the only remaining kidne} was constricted 
In a second dog (3-16 figure 19) exactl} the same procedure w r as carried 
out but this animal w r as left with about thiee-fifths of the cortex alone of 
one adrenal There w r as an mteival of 33 days beteveen the two adrenal 
opeiations For a few daes following the remoeal oi the second adrenal 
and constriction ot the mam renal artei} of the only kidne} both dogs re- 
eened suppoitne treatment m the form of sodium chloride and sodium 
citrate by stomach tube No adrenal coitical extract was gnen at am time 
ihe blood pressuie rose prompth follownng the production of renal is- 
chemia Eeen when the supportne treatment was discontinued, the blood 
piessure remained eleeated and m 3-16 rose to even a higher lee el 

These lesults are interpreted as indicating the presen ation of the func- 
tion ot the small portion of adrenal cortex which was left In both animals, 
without the aid ot supportne or substitution treatment this small remnant 
of cortex w-as sufficient to permit elec ation of blood pressure due to renal 
ischemia 1 his is additional eeidence in support of the eiew that the hor- 
mone ot the cortex ot the adrenal gland in some waj pla}s a part m the 
p ithogenesis ot Inpcrtension due to renal ischemia More experiments are 
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being pei formed m ordci to elucidate the manner m which this hormone, 
itself not a vasopressor substance, helps to bring about the pressor effect 
which follows the production of renal ischemia 



Ficunr 18 Dog 3-12 l'cnnlc 114 Kg 

• = Mein bloocl pressure, mm ilg LNPA = Left ncphrectom\ md pirtnl ndren’ilec- 
tomj The medulh was destroyed About two-fifths of the cortex was left RKA = 
Right adrenalectomy and right mam renal arterv sc\ ercly constricted * = Sodium chloride 
(0 75 gm per kg of body weight) and sodium citrate (0 25 gm per kg of body weight) 
were given by stomach tube from this time on ** = Sodium chloride and sodium citrate 
discontinued No cortical extract was given at am time The blood pressure rose mod- 
erately following the constriction of the renal arterv and remained elevated when supportive 
treatment was discontinued D = Died 


Sum w \ry 

The results of the expenments that have been performed up to the 
present time on the pathogenesis of hypertension due to renal ischemia in- 
dicate that the mechanism of the development of this type of hypertension 
is primarily a humoral one of lenal origin 

The failure of the various surgical proceduies earned out on the nervous 
system to affect this type of experimental hypertension is evidently due to 
the persistence of the renal ischemia which cannot be altered by these pro- 
cedures as long as the clamps remain applied These experiments do not 
in anj' way controvert the results that have been obtained by the same pro- 
cedures in the treatment of hypei tension in man They do emphasize, 
howevei, the importance of the reduced blood flow to the functioning 
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components of the kidney as the primary cause of this type of experi- 
mental hypertension and perhaps of human hypertension that is asso- 
ciated with arteriolar disease of the kidneys Since the reduced blood flow 
m the human kidney is frequently due to nan owing of the arterioles alone, 
without narrowing of the large arteries, improvement of the circulation 



Figure 19 Dog 3-16 Female 14 0 Kg 

• = Mean blood pressure, mm Hg A = Non-protein nitrogen, mg per 100 cc 
plasma LNPA = Left nephrectomy and partial adrenalectomj The medulla was de- 
strojed About two-fifths of the cortex was left RKA = Right adrenalectomj and right 
main renal arterj severely constricted * = Sodium chloride (0 75 gm per kg of body 
weight) and sodium citrate (0 25 gm per kg of body weight) were given by stomach tube 
from this time on ** = Sodium chloride and sodium citrate discontinued No cortical 
extract was given at anj time The blood pressure rose moderately following the constric- 
Uon of the renal arterj and remained elevated when supportive treatment was discontinued 
The animal is still living 

niaj result from these procedures on the nervous system due to relaxation 
of the arterioles in which the organic changes are not fixed The beneficial 
effects reported m about the same percentage of cases of hypertension by 7 
surgeons using various procedures affecting the \asomotor nervous mech- 
anism in the abdomen may' therefore all be due to one cause, the improve- 
ment of the circulation through the kidney and not, as has been suggested 
by some, to the effect on the vasomotor mechanism of a large part of the 
v ascular bed in the abdomen The latter v lew has no support in these 
experiments Whether or not improved circulation through the kidney 7 is 
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lcsponsiblc toi the effect should he put to the test In ,i huge senes of ieii.il 
denervations alone m cases of human hypertension If impiovcmcut ot the 
uieulation through the kidne\s he the common basis ot improvement as a 
lesult of all of the vaiious suigical proceduies that have been carried out 
then denenalion of the kidney s alone if it can he accomplished, should gne 
impro\ement in about the same small percentage ot eases ot hypertension 
I he view that in the pathogenesis of In pertension due to renal ischemia 
a humoral mechanism imolung a hypothetical elteetne substance ot icnal 
oiigin plays a part of primary impoitanee is based almost entireK u]) 0 ii 
indirect evidenee Bilateral ncplnectonn is not followed In In pei tension 
\et vaiying degrees of constiiction and e\en complete occlusion of both 
mam tenal aiteries aie followed by hypertension r l Ins difference is attnb 
uted to the absence of a In pothetical cffectnc renal substance when the Kul- 
nevs are absent Even when both icnal artenes are occluded the lnpo 
thetical effective substance can still be foimcd and washed into the renal 
veins by the accessory cn dilation through the capsule 1 he constiiction 
or occlusion of both main renal artei les w hen accompanied In occlusion 
of the mam renal veins, is not followed by the development ot hv pertension 
This is mterpieted as being due to interference with the enhance of the 
hypothetical effective substance into the circulation Release ot the con- 
striction of the renal aitenes by unsciewing or lemovmg the clamps, causes 
a prompt return of the blood prcssuie to noimal 1 he lclcasc ot the clamp 
on the main renal aiteiv ot only one of two ischemic Kidnevs is also followed 
by return of the blood picssuie to noimal but it takes longci toi the blood 
pressuie to reach the noimal than when both clamps are released This i'- 
ll! keeping with the finding that the clamping of one mam renal aitery cause'- 
only a temporaiv rise of blood pressuie foi a varying period Excision ot 
the ischemic kidney at the height of the hy r pci tension which follows con- 
striction of one main lenal aitery is also followed bv prompt return of the 
blood pressure to noimal Ihese expenments indicate that if one or two 
normal kidneys could be tiansplanted into an animal with hypertension due 
to renal ischemia, the blood pressuie would return to noimal because the 
source of the effective renal substance would be eliminated Such a study 
is being carried out at the piesent time in collaboiation with Doctoi T R 
Kahn and Doctoi W B Wartman Up to the piesent time the only dnccl 
evidence suggestive of the existence ot an effective substance has been the 
demonstiation by other investigators 11,13 of an mci eased amount of pressoi 
substance in ischemic kidneys as compared with normal ones 

Vanous expenments that have been carried out on the eftcct of complete 
adrenalectomy, with and without supportive and substitution theiapy, and 
the effect of a small lemnant of adrenal cortex only on the prevention oi 
maintenance of hypertension due to renal ischemia indicate that the medulla 
plays no part, but that the cortex of the adrenal gland may play an unpoi- 
tant part in the mechanism of development of this type of liypci tension 
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Complete bilateral adrenalectomy without supportive or substitution tlici- 
apv interfered with the de\elopment of this type of hypertension E\en 
with supportive treatment, but without substitution therapy, the animals 
tailed to develop 01 to maintain hypertension due to renal ischemia In 
several bilaterally adrenalectomized animals, however moderate hvperten- 
sion did de\ elop when adequate supportive and substitution therapy w r as 
given Because of this and because an amount of cortex close to the mini- 
mum lequisite for survival and even the absence of both adrenals if sup- 
plemented by the administration of cortical extract still pei nutted the dc- 
\clopment of h> pei tension due to renal ischemia, the rationale of partial 
adrenalectomy which has been proposed and practised 127-13 for the ti cat- 
ment of hypertension is questionable to say the least, except in eases ot 
suprarenal tumor 131 - 1< ’° with hypertension in which the improvement results 
iiom the removal of the tumor in the adrenal 

The exact way in which the adrenal cortical hormone acts in conjunction 
w ith the hypothetical effective renal substance in the dev elopment and main- 
tenance of hypertension due to lenal ischemia has not been elucidated 
Although the cortical hormone is not by itself a vasopiessor substance, 
•set it may prepare the arteriolar musculatuie for the action of the hypotheti- 
cal effective renal substance, or the reverse may be the case The two mas 
even combine before exerting their synergistic effect on the arteriolar mus- 
culatuie or they may act in conjunction with othei hormones 1 hese 
\anous possibilities are now being investigated 

Conclusions 

Peisistent hypertension has been produced in animals (dog and monkey ) 
In constricting the mam renal arteries which reduces the blood flow to the 
functioning components of the kidneys (renal ischemia) 

Hypertension without or with disturbance of renal function, resembling 
m this respect the benign and malignant types, respectn ely, in man, can be 
pioduccd by varying the degree of constriction of the renal arteries 

1 he results of various experiments indicate that this type of cxpci i- 
mcntal hypertension is due primarily to a humoral and not to a nervous 
mechanism initiated by the ischemia of the kidneys 

9 he nature of the effective substance lesponsible lor inducing the hyper- 
tension has not yet been elucidated 

1 he present indication is that the adienal cortical hormone plavs a pait 
m conjunction with the hvpothetical effective substance of renal ongin m 
the pathogenesis of hypertension due to constriction of the mam renal 
aitencs 
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THE NATURE OF THE CARDIOVASCULAR DIS- 
TURBANCES IN NUTRITIONAL DEFICIENCY 
STATES (BERIBERI) ■ 

1’.\ Som \ Wi i ss, MD FACl 3 , and Rom ri W Wn kins M D 

Boston Massachusetts 

During tile past half centurv significant ath antes have been made in 
e>ui knowledge of the etiologv of valvulai heait disease likewise the 
K cognition of the iolc of arterial hypei tension, coionaiv disease, rheumatie 
lmoeauhtis adhesive pericarditis, hyperthyroidism diphthena and othei 
infeetions diseases has enabled clinicians to account foi the mapiritv of in- 
stances of non-valvulai myocardial disease 1 heic remain, ncvcithclcss 
a eonsideiahle numbei of patients who present manifestations ot imoeaichal 
failure without valvular disease or any iccogm/ed type of nnoeardial dis- 
ease We have been prone to diagnose such obscure cases as “aiteno- 
sclciotic,” "coronary” oi “ h)pertensive ” heart disease A rigid sciutun 
of evidence, howevci including postmortem examination otten fails to 
conobcrate the clinical diagnosis Hence they remain “idiopathic’ 

1 hese obscuic instances of nryocardial failure piobablv include a numbei 
of diseases of vaiied etiology, as vet umecognized It is the purpose oi 
this presentation to describe one tjpe of cardiovascular dvsfunction heic- 
tofore generally unrecognized in this country in which nutritional factois 
pla} a causative role 

It has been suggested by Shattuck, 1 Wechslei,- Minot, Stiauss and Cobh 
and others that in ceitam types of polyneuritis a nutritional deficiency and 
pai ticularly deficiency of vitamin B (B,) plays an etiological role These 
studies, howevei laised the following cpiestion If alcoholic polv neuritis 
]iolyneuutis of pregnancy and certain other neun tides are related to nu- 
ti ltional deficiencies, and pai ticularly deficiency of vitamin B,, why aie thev 
not associated with othei manifestations namel) cardiovascular dysfunc- 
tion such as occuis m patients with benbeu in othei paits of the vvoilcP 
Soon aftei this question was laised we encountered in oui wards two pa- 
tients with nutritional deficiency polyneuritis, who suffered in addition fiom 
a seveie degree of “idiopathic” circulators failuie We theiefoie uiulei- 
took a stud} of (fl) the clinical charactei istics ot this condition, (b) the 

* Presented in part before the St Louis meeting of the American College of Physiu ms, 

^^From the Thorndike Memorial Laboratory, Second and Fourth Medical Services (Hai- 
vard), Boston City' Hospital, and the Department of Medicine, Plarvard Medical School, 

^° St Tlus investigation was aided by grants irom the Proctor Fund of Haivard Unnusitv 
for the Studv of Chrome Disease and the Josiah Macy, Jr Foundation 
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physiological, chemical and morphological changes, (c) the etiologv , and 
(d) therapeutic measures A summary of the first part of this investiga- 
tion was presented befoie the 1936 meeting of the Association of American 
Physicians 4 

Material and Method of Studv 

In Older to determine whether the disease exists as a clinical pioblem, 
we undertook an anal) sis of the records ot some 900 patients suffering 
fiom various types of nutntional deficienc), including general malnuti ltion, 
chronic alcoholism with or without polyneuritis, pellagra, neuritis of preg- 
nancy and diabetes In this group we discoveied 85 cases in which cardio- 
vascular dysfunction of var)ing severit) could not be ascribed to the usual 
etiological factors Because all instances m which organic lesions of the 
cardiovascular system existed were eliminated and because mam ot the 
cases weie observed by phvsicians not experienced m cardiovascular prob- 
lems, the number selected must be considered as minimal This conclusion 
is corroborated by the fact that within a period of two years we have per- 
sonall) studied 35 patients from a total of 5,506 admissions to two general 
medical sei vices in this hospital The obseivations here piesented aie 
theiefore based on a total gioup of 120 cases 

Observ ations 

A atine avd Pathogenesis of Cat dios'asculai Dysfunctions 

Age and Se i Incidence The ages of the 120 patients vaned between 
24 and 67 vears, 84 per cent fell in the age group 30 to 59 years Eightv- 
two per cent weie males and 18 per cent females This age and sex in- 
cidence can, howevei, be considered but an approximation, since the majoritv 
of the cases have been gatheied from available records and numerous elderlv 
patients were eliminated because of the simultaneous presence of hvperten- 
sion or arteriosclerosis 

Nutntional Histoiy The majority of the patients were heavv con- 
sumers of alcohol A smaller group gave a history of unbalanced diet as 
a lcsult of psvchic peculiarities (“ food cranks”), of drug addiction ot 
medical restriction of diet or of persistent nausea, such as is present m 
piegnancy In relativel) few patients poverty played a role The caloric 
intake was adequate oi more than adequate m the majoritv, as was also 
indicated bv then weight Reliable detailed lustorv w as obtainable m onh 
i small group Ihe estimated vitamin B (B t ) intake m this group was less 
than that indicated In Cow gill as liable to pioduce polyneuntis There 
weie a few patients, on the other hand, in whom both the caloric and the 
estimated vitamin B (Bj) intake were adequate In this gioup there were 
usual!) indications of digestive dysfunction suggesting lack of propei 
ibsoiption oi utilization of the essential food substances 

Symptoms and Signs of A on-Cai dioiasculai Ongin Cai diov uscuHi 
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abnormalities were piesent m the majority of instances, along with other 
iecogni7ed manifestations of nutritional deficiency and particularly with 
those of “beriberi ” and pellagia In a smaller group scur\y was present 
In some instances, however, cuculatory failure was the sole manifestation 
Table 1 shows the associated signs not icferable to the cardiovascular 
system In a given patient one or more of these signs were present in 
wrious combinations, but peripheral neuritis, gastrointestinal disturbances 
and psychosis weie most frequent 


TABLr I 


Non- Circulatory Manifestations 


Peripheral neuritis 

Psj cliosis 

Glossitis 

Constipation 

Diarrhea 

Dermatitis 

Anemia 


Hypoproteinemn 
Optic neuritis 
Dysphagia 
Hoarseness 
Aphonia 

“ Spooned ” nails 
Purpura 


Symptoms and Signs Refciablc to the Cm dwvascidcn System The 
clinical symptoms and signs referable to the cardiovascular system are pie- 
sented in table 2 The most frequent combinations of symptoms and signs 


Table II 

Circulatory Manifestations 


Symptom r 

Taclncardia with palpitation 

Fatigability 

Dyspnea on exertion 

Cough 

Edema 

Orthopnea 

Paroxysmal dyspnea 

Signs 

Tachycardia 
Embryocardia 
Systolic murmurs 


Prominent cardiac pulsation 

Pulmonary rales 

Engorged veins 

Gallop rhythm 

Warm extremities 

“ Pistol ” sounds 

Dilated heart 

C> anosis 

Syncope 

Circulatory collapse 
Bronchopneumonia 
Diastolic murmurs 


were dyspnea on exertion with tachycardia and embryocardia, palpitation 
with gallop rhythm, prominent cardiac and epigastric pulsations, bounding 
peripheral pulses with sounds (“ pistol shots ”), particularly over the carotid, 
subclavian and femoral arteries, and edema, both diffuse and dependent, 
with distended veins The skin was often flushed and warm In 24 
patients selected for special study, the cardiovascular disturbance was severe 
and, at times, extreme 

The hea> t was normal m size or enlarged There was usually a 
prominent precordial pulsation with a rapid systolic rise and diastolic fall 
At times the extensive thoracic pulsations over the heart suggested cardiac 
enlargement, but this was not always corroborated by roentgenological 
examination The heart rate was usually rapid Under rest and dietarv 



NATURE Or CARDIOVASCULAR DISTURBANCES 


107 


treatment the tachycardia returned to the normal level, either slowly or 
rapidly In the latter case transient bradycardia frequently followed 

The character of dyspnea varied considerably In the majority of pa- 
tients dyspnea occurred only on slight or moderate exertion In some, con- 
tinuous dyspnea and orthopnea developed Se\eral patients without evi- 
dence of pulmonary infection complained of an irritating, dry “ hacking ” 
cough, particularly, annoying at night Patients with typical attacks of 
cardiac asthma (paroxysmal dyspnea) were also encountered In some 
instances attacks of dyspnea appeared with unexpected suddenness m pa- 
tients who had been m vigorous health Such attacks were also observed 
in bed-ridden patients Signs of pulmonary congestion were frequently 
present, and cloudiness of the lung fields was seen on loentgenological ex- 
amination Patients with severe polyneuritis were less liable to have ad- 
vanced failure of the circulation The most plausible explanation for the 
infrequent coexistence of the two conditions seems to be that the polyneuritis 
prevents muscular exertion 

The aitenal piessuie was usually normal with a tendency to increased 
pulse pressure In some cases the systolic pressure was moderately elevated 
during the acute stage of circulatory failure, but it returned to normal when 
the patient’s condition had improved The venous pi essuie was elevated or 
normal 

Edema was present in one group of patients In some it was of extreme 
degree and diffuse, in others only dependent in type Often at the time 
of admission 'the severity and extent of edema were not appreciated A 
patient with full, lound facies and robust appearance rapidly changed to 
a thin-faced individual with a delicate bodily structure Decreases in the 
osmotic pressure of the blood, even when present, could not be held respon- 
sible because the edema often disappeared while the osmotic pressure 
remained essentially unchanged The protein content of the edema fluid 
was low (Cases 1, 2 and 4) 

Attacks of syncope were obserxed in five patients The attacks xxere 
associated with asystole and fall in the arterial pressure, and they could be 
induced b) stimulation of the carotid sinus The hyperactive carotid sinus 
leflex in these patients was of the xagotomc tjpe Following the admini- 
stration of a diet rich in vitamin B (B r ), the irritable state of the carotid 
sinus reflex subsided and in four cases stimulation of the smus subsequentl} 
produced no symptoms and no asystole The fifth patient developed an 
acute psychosis and was transferred to another institution 

Cuculatoiy collapse developed in some of the patients with congestive 
failure of the circulation In other instances m xxlucli it occurred the only 
premonitory sign was tachjcardia 

Patients with sex ere congestixe failure of the circulation xvere especially 
prone to dexelop ftvci The condition of these patients often became much 
more serious xxith the onset of an elexated temperature In some cases the 
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II 12, and 15 aie examples of tiie clctltocaidiograpJut changes obstiud 
'J hese changes oeunied in patients with nutntional deficiency or with 
elmie.il poh nem ltis pellagia ps\chosis or eombinations of these sui- 
diomes In some lnstanees no otlici cluneal manifestations ot dcfieiene\ 
disease existed Not all patients with the same type of nutntional deficienee 
had changes m the clecti ocauliogi ams noi weie lhe\ piesent in all instances 
of pohneuiitis oi pellagra No explanation ean be offeied toi then ab- 
sence m patients wuth appaienth the same undet lying disease The eleetio- 
eai diogiaphic changes disappeai ed with improxemcnt after the administia- 
tion of a diet nch in \itamm B or of crystalline Mtannn B, Patients evcie 
tlso ohsened in w'hom the ahnoimahty of the eleeti oeaidiogiam appealed 
oi became accentuated immediately after admimsti ation of vitamin B, oi 
of food uch in utamm B (B,), only to disappeai cientualh 

Hemodvnaunt \ of the Cu dilation In 13 patients leehmeal measuie- 
ments of the cneulation weie made dhe velocity of the blood flow' the 
oxygen difference of the blood in the femoial aitcn and vein the Mtal 
eapaeite of the lungs and the venous piessure m the anteeuhital and femoial 
\eins were usually measiued on several occasions 1 he most significant 
finding w'as that patients wrth enlarged heait rapid lieai t rate gallop 
rhythm dyspnea, orthopnea, geneiali/ed edema low Altai capaeitA and 
elevated \enous ptessme hid a nounal oi mei eased \ clout v ol blood flow 
and a Ioav ai tei lovenous oxygen dififeienee Such bchavioi ot the ui dila- 
tion differs fiom that m othei types of oigamc heait disease in which theie 
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gcnciallx exists a ducet relationship between the degiee of congcstixe failuie 
and the slowing of the blood floxv 5 r 

The rapid blood flow r confirmed the clinical impi ession ci eated by the w’arm 
extiemities, the flushed coloi, the bounding pulses and the increased 
artenal pulse pressure namely, that there was a geneiahced aitcuolcn dila- 
tation This is an important factor in the clinical picture Indeed aftei 
tieatment with vitamin B x one of the most constant and diamatic eftects 
was the slowing of the cu dilation to a normal or temporarily e\en to a sub- 
noimal level The beneficial effect in lowering peripheral capillary pressuic 
and thereby enhancing the remoxal of edema fluid bj the venules was 
demonstrated in sexeral patients yyho had diuresis folloxxing this slowing 
yvlnle the osmotic piessure ot the blood and the xenous pressure remained 
unchanged (Cases 2, 3 and 4) Arteriolar constriction folloxving B, 
therapy must also leact, m turn, centrally' on the heait m the same beneficial 
manner as the closing of an artenoxenous aneurysm " 

With improxement aftei vitamin Bj therapy the heart late sloxvs, the 
gallop lhythm subsides and the size of the heart returns to noimal The 
elexated venous pressure falls, the Mtal capacity increases and the edema 
orthopnea and dyspnea disappear A simultaneous study of the heart 
peripheral eascular system and circulation indicates that the failure of the 
circulation m patients xxith nutritional deficiency depends on the combined 
effects of dilatation of the peripheral artenolar system and myocardial 
failuie 

While some of the patients exhibited the syndrome of puie light ven- 
tuculai failuie , this x\as not the charactenstic manifestation There were 
generally symptoms and signs of left ventricular failuie as xvell Moreover 
patients with only pulmonary congestion and edema, exhibiting attacks of 
paioxysmal dyspnea, w'ere also observed In some patients rapidly de- 
veloping cn dilatory collapse or shock dominated the clinical picture Our 
observations therefore fail to reveal a rigid circulator} syndrome In 
geneial the clinical picture in patients with a sec ere degree of circulatoix 
failuie was characterized by (a) good and often rapid peripheral circula- 
tion associated with warm skin, high bounding pulse xvith artenal sounds 
and normal or mci eased velocity of blood flow', (b) a failing heart xxith 
preponderant right or left ventricular failure, as indicated by high peripheral 
venous pressuie and edema, or by dyspnea, orthopnea, paroxysmal attacks 
of dyspnea associated with low vital capacity, the physical signs of con- 
gestion, and cloudiness of the lung fields m the roentgenogram , (t) a 
tendency to terminal circulatory collapse or shock 

Chemical Changes Analysis of the blood chemistry rexealed the fol- 
lowing trends ( 1 ) Moderate loxvermg of serum proteins and colloid os- 
motic pressure, (2) noimal or moderately increased non-protem nitrogen, 
(a) moderate elecation of fasting blood sugai (4) normal carbon dioxide 
capacitc , (5) mciease m bisulphite binding substances 8 The urine analyses 
shox\ ed tendency to ketosis, and occasional glycosuria 
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Organic Hcait Disease and Nuttttional Deficiency 

An especial attempt was made to stud) caidiac and circulatory dis- 
tui bailees m relation to nutntional deficiencies in their pure form Whether 
nutritional factois play a role in patients with organic cardioiascular dis- 
ease was not the main interest of the imestigation This problem is par- 
ticularly difficult because of the two simultaneously existing major variables 
and because no objectne index is available for measuring the specific rela- 
tionship of circulatory failure to nutntional deficiency We have encoun- 
tered patients with hypertensive and chronic rheumatic heart disease, 
however, in whom a se-\ere degree of congestive failure has been precipitated 
on repeated occasions by lack of pioper food or by the consumption of large 
amounts of alcohol 

F) cqucncy 

The cardioi asculai disturbances here described occurred m a ratio of 
about 1 in 160 admissions to the medical wards A comparison of the oc- 
currence of this t)pe of cardiovascular dysfunction with the frequency of 
some of the other diseases of the cardiovascular s)stem indicates that in 
this hospital the condition is more frequent than congenital heart disease, 
adhesive pericarditis, hypei- or hjpothyroid heart disease and subacute 
bacterial endocarditis The relative frequency of the condition, however, 
will vary considerably in different stiata of societv, in different races and in 
various parts of the country 

F) ognosi r 

Under propel medical management the condition offeis a good prognosis 
m the majority of instances In the advanced stage, particularly if the 
deficiency has existed for a long time, the cnculatory failure may terminate 
fatally in spite of treatment Among the 35 cases personally observed, 
fatalities due to acute failure of the circulation occuried in four, two of 
which were untreated In an additional five cases death was due primaril) 
to other causes The improvement may be rapid or slow The determining 
factors in the rate of improvement have not been established, but the dura- 
tion as well as the severity of the nutritional deficiency seems to be im- 
portant Final recovery is apparently complete in those patients who 
survive the acute failure 

Diffei ential Diagnosis 

The absence of the recognized etiological causes of oigamc heart disease, 
on the one hand, and the history of unbalanced diet or digestive dysfunction, 
on the other, should suggest the possibility that the cardiovascular disturb- 
ance is of nutritional origin If certain non-circulatory manifestations of 
vitamin deficiency described above are also piesent, such a possibility is 
enhanced The combined presence of congestive failure of the circulation 
and a relatively or absolutely increased rate of the circulation makes the 
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diagnosis probable The assured diagnosis depends on complete recovery 
of the patient in response to rest, and to diet or extracts rich m vitamin B a 
Some cases of obscure myocarditis may offer difficult differential diagnostic 
problems The history of unbalanced diet and of the peripheral vascular 
signs are of aid m such problems 

Treatment 

As m other types of heart disease, evaluation of the efficacy of thera- 
peutic measures is difficult, mainly because of the inadequacy of control 
observations Patients with circulatory failure caused by nutritional de- 
ficiency kept at rest in bed, with or without digitalis, diuretics and other 
measures, usually showed a moderate degree of improvement In three 
cases, however, seveie circulatory embarrassment with collapse indicated 
the possible harmful effects of such a control period In 25 patients ob- 
served during the past 12 months the usual method of study was as follows 
On entrance to the hospital the patient was kept m bed and was given a 
special diet deficient in “ B ” vitamins Usually no medication was given 
or occasionally digitalis and diuretics were administered in relatively large 
doses during a period of from four to seven days Frequent measurements 
of various functions of the circulation were made Following these control 
observations, all medication was discontinued and vitamin B x extract, or, 
more recently, crystalline vitamin B, was administered intravenously, intra- 
muscularly or subcutaneouslj several times a day foi from four to seven 
days * During this period the vitamin “ B ” deficient diet was continued 
and the measurements and clinical observations were repeated Subse- 
quently the parenteral administration of -vitamin IT was replaced by a diet 
and oral extracts rich in vitamin B t The dosage of crystalline vitamin B, 
varied In the early stage of our studies we used doses of 10 to 20 mg 
a day More recently we have given an average of 50 mg and as high as 
130 mg a day Because there is but scant available information on the 
elimination and storage of vitamin B, m the human body, the dosage is 
necessarily empirical We have purposely administered considerably larger 
doses than those indicated by animal experiments “ 

In spite of the fluctuation of the state of the circulation during the con- 
trol period, following the administration of extracts oi crystals of vitamin 
Bj, as indicated by the illustrative cases, the impiovement was frequently 
striking In general the improvement was most rapid in patients with a 
severe degree of congestive failure The first change observed was the 
increased utilization of oxygen and slowing of the blood flow, which oc- 
curred in eight cases in which measurements were made within 24 houis 
following the administration of the first dose of vitamin B 1 These initial 

*Two preparations were used for parenteral administration a highly purified and 
standardized preparation of vitamin Bi, obtained through the courtesy of the Winthrop 
Chemical Company, Inc, New York, and crjstallme vitamin B,, obtained through the cour- 
tesj of Merck & Cornpam, Inc, Rahway, New Jersev 
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changes m the cn dilation, accompanied b} subjcctnc improvement, were 
followed In a marked dcgicc of diuresis, slowing of the heart rate and 
deciease in the \cnous picssuic Simultaneous]} there was a slow but 
steach rise in the \ital capacitv of the lungs and a decrease m cardiac size 
1 he caichovascular abnormalities last to disappeai w'ere those lencalcd b} 
the elcctrocaidiogiam No untoward s}mploms were obsened e\en aftei 
stieli a laige intiavcnous dose of crystalline B, as SO mg In some patients 
a tempoiau elevation of the artenal piessuie of several da} s' duiation 
lollovved the first course of treatment 

Although our primar} interest was the stud} of cardiovascular dvs- 
function in relation to nutritional deficiencies, w f e have had opportumtv to 
observe the response of patients with polynem ills to civstallme vitamin B, 

J here was no paiallehsm between the rate ot impnnement in the circulatorv 
functions and in the nervous functions Ihe improvement usuall} was 
more striking, rapid and complete m the cardiovascular than in the neuro- 
logical disturbances 'Ihe lattei, particuiaih when cliiomc, in spite of the 
huge doses of crystalline vitamin B, returned onh slowl} and incompleteh 
toward normal In a few- instances, on the othei hand, particularh in the 
mild cases of shoit duiation, improvement m vibration sense, paresthesias and 
motoi function occuned within two davs aftei tieatment was instituted 

Effect of Civstallme J ttamvt />’, on the Xon-Defiaent 
Cai dwvascnlai System 

Seven patients with no \itamin defieienc} were gnen parenteral civstal- 
lme vitamin B, in doses ranging fiom 10 to 120 mg a da\ tor fiom one to 
seven days In no case was there significant change in an} aspect of the 
heait or of the circulation In two patients, slioith after injection tlicie 
occurred temporary minor changes m the electrocarchogiams Foui pa- 
tients had edema on which the m tarn in had no diuretic effect Two patients 
with clinical signs of B, defieienc} (poh neuritis) but without cardies asculai 
dysfunction showed no changes m the heait oi circulation following large 
doses of ciystallme B, T wo patients wdio initial!} had had vitamin de- 
ficiency and cardiovascular dysfunction of the t}pe described, which re- 
lumed to normal after the first course of B,, show'ed no effect when a second 
couise of vitamin was given seveial weeks latei (Cases 3 and 4) 

Morphological Observations 

Wenckebach 10 has dcscubed micioscopical changes in the lieaits ol 
patients with “benbeii heait” in ]ava, which he has claimed aie cliai- 
aetenstic, if not specific We have thciefoie examined sections of the 
hearts of patients who died as a result of alcoholic and othei types of nu- 
tntional polyneuiitis oi pellagia, with or without the t}pe of cai chovasculai 
disturbances desciibed above Of 30 cases 19 exhibited cardiov asculai 
d}sfunction in addition to taeh}caidia Death in these eases was often the 
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lesult of sudden circulatoiy collapse, associated with terminal bionchopneu- 
tnoma The myocardial fibei s and the conductive bundle of this group 
exhibited vanous degrees of “hydropic” degeneration In addition, 
mtercellulai edema and collagen were present Figures 1, 2, 3, 5, 6, and 7 



Fig 1 “ Hydropic ” degeneration of muscle fibers of the heart with “ interstitial edema ” 

in pellagra and polyneuritis 400 X 

demonstrate the types of changes observed No lelationship could be found 
between the degree of histological change and the clinical manifestations 
In no instance was there evidence of inflammation 

The sections of the hearts of the group with nutritional deficiency and 
cardiac failure, as well as of cases with polyneuritis or pellagra without heart 
failure, have been compared with cardiac sections of two control groups 
The first group consisted of eight cases of portal cirrhosis of the liver 
without manifestations of vitamin deficiency The second group included 
14 cases without heart disease and four cases with fatal organic heart 
disease In both control groups there w f ere cases with a moderate degree 
of “ hydropic ” degeneration and with interstitial edema similar to that 
found m the deficient group 
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The size of the heart varied In the majority of instances the weight 
of the heart was normal, and there was model ate dilatation of the right 
ventricle In nine out of 30 cases there was an increase in weight and a con- 
siderable degree of dilatation of the cardiac chambers, particularly the right 
\ entiicle In the group obsened by us dilatation of the right rentricle 



Fic 2 “ Hydropic ” degeneration of cross sections of subendocardial conductn e fibers in 

pellagra and polj neuritis 200 X 

was not as marked 01 as frequent as in the gioup of “benberi hearts” 
studied by Wenckebach in Java 10 The histological changes, on the other 
hand, were identical with those described by Wenckebach Our data, in 
contrast to those presented by Wenckebach, do not indicate that the his- 
tological changes observed are specific or even characteristic They can be 
present in other diseases 

Sections of the bram revealed swelling of the ganglion cells with mai- 
ginal displacement of cell nuclei within the vagus centei s In one case there 
was destruction of the cells with replacement by glia nodules (Di L 
Alexander) 
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Water Content of Caidiac and Skeletal Muscles 

Aalsmeer and Wenckebach 11 have suggested that deficiency of vitamin 
“ g ” produces physicochemical and physiological alterations in the body 
which lead to water retention m the caidiac and skeletal muscles They 



Fig 3 “Hydropic” degeneration of longitudinal section of subendocardial conductive fibers 

in pellagra and polyneuritis 

have claimed that the “ hydropic ” degeneration and interstitial edema are 
indications of such changes Wassermeyer 12 reported that the heart of 
birds deficient in vitamin B contains more water than that of normal animals 
In order to obtain information on this phase of the problem, we have 
measured the water content of the right and left ventricles and of the ab- 
dominal rectus muscle m the following conditions (a) nutritional de- 
ficiencies with or without heart failure, (&) control group with no heart 
disease, (c) organic heart disease with anasarca 4 The water content vas 
measured with a gravimetric method The group with nutritional deficien- 
cies included three patients with combined polyneuritis and pellagra, one 
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with scmvy and polyneuritis and five with nutritional deficiency, heart 
failure and cardiac dilatation No significant difference in the water 
content of the heait in vanous groups was observed It is of interest 
that even m the group with oiganic heart disease and with generalized 
anasaica and with low serum protein, the water content of the myocardium 



R N 7-6 36 


Fig 4 The cardiac shadow m Case 1 

remained essentially normal The abdominal rectus muscle, on the otliei 
hand, showed at times increased water content in the presence of anasarca 

Case Repeats IllustiaUng Types of Cat diovascula) Distwbanccs and 
ThetapcuHc Responses Observed 

The following cases are leported m detail as examples of the types of 
cardiovascular disturbances encountered and of the responses to the thera- 
peutic agents administered Additional cases have been reported m a 
pi evious communication 4 
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Case 1 Sevei c congestive faihue of the circulation , mild pellagia and poly- 
ncuiitis fatal cu cidatoi y collapse R N , an odd-job man, aged 36 years, had been 
drinking i/ 2 pint of alcohol daily for two years, and one pint to one quart a day fan 
three months He had eaten a grossly inadequate diet which became more deficient 
the more he drank He complained of increasing dyspnea on exertion for one month, 
dependent edema for three weeks, hacking cough for 10 days and orthopnea with in- 
somnia for one day 



The family lustorj and past history were non-contributory 

Physical examination revealed a well-nourished, slightly jaundiced man with 
severe orthopnea and diffuse edema, more pronounced in the dependent parts There 
was pigmentation and scalmess of the skin on the dorsum of the hands and feet and 
on the lower legs The reins of the neck were engorged The heart was percussed 
12 cm to the left and 5 cm to the right of the nndsternal line A gallop was heard 
at the apex and a blowing srstolic murmur at the base of the heart The second 
sound at the pulmonic area was accentuated Ihe heart rate was 120 per minute and 
the rhythm was regular, arterial pressure 110 mm Hg systolic and 46 diastolic 
“ Pistol ” sounds were audible over the carotid and femoral arteries The lower third 
of both lungs posteriorly uas dull to percussion, and over these areas and also 
anteriorly o\ er the left lnlar region moist rales were heard The abdomen was pro- 
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tubcr.mt .md tlieie was shifting dullness in the flanks A firm liver edge was pal- 
pable 4 cm below the right costal margin ihe spleen was not felt Knee jerks 
weie gicatly diminished and ankle jerks weie absent iemperature 98° F Respira- 
tions 36 per minute Weight 183 pounds (usual weight ICO pounds) 



Fig 6 Perivascular “edema” and separation of the muscle fibers m Case 1 


Laboratory studies Unite, acid, specific grivity 1 025, albumin trace, sugai 0 
bile positive, sediment, occasional leukocytes and hyaline casts Blood, hemoglobin 
87 per cent, erythrocytes 4,430,000 per cu mm Icterus index 14 lotal protein 
content of the plasma 5 2 gm pei 100 c c , albumin 2 92 gm and globulin 2 28 gm , 
with calculated osmotic ptessuie 200 mm H_0 The non-protein nitrogen of the 
plasma was 65 6 mg pei 100 c c The Hinton test was positive The Takata-Ara 
test was negative Edema fluid from the thigh contained total protein 1 50 gm per 
100 c c , albumin 1 10 gm and globulin 0 40 gm 

A 7-foot roentgenogram of the heart confirmed the clinical measuiements (figure 
4) The electrocardiogram was intei pi eted as within normal limits except for 
tachycardia Special circulatoi j studies showed the venous pressure m the femoral 
and cubital veins to be 27 cm II.O , the cnculation time 15 5 seconds, the femoral 
arteriovenous oxygen difference 0 75 volumes per cent, and the biaclual ai teriovenous 
oxygen difference 1 39 volumes pei cent The vital capacity was 2,500 c c 

While this patient obviously was suffering from severe circulatory failure with 
lapid blood flow, he was made fairly comfortable with small doses of morphia It 
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was thought safe to withhold therapy until a control period had elapsed There was 
subjective relief, but there were no changes m the edema or other signs of circulatory 
failure On the third day the venous pressure had risen to 32 cm H„0 It was 
then decided to give vitamin B,, but before it could be administered the patient sud- 
denly went into circulatory collapse, from which he died 

Postmortem examination revealed marked anasaica and mild jaundice of all tis- 
sues The heart weighed 520 gm The right auricle and ventricle showed marked 
dilatation and moderate hypertrophy, the left auricle and ventricle were normal 
Except for the aortic cusps, at the bases of which were minimal atheromatous thicken- 



Fig 7 Separation of the muscle fibers by edematous collagen m Case 1 


mgs, all valve cusps were thin, metnbianous and translucent There was no evidence 
of rheumatic or luetic endocarditis Ihe coronary arteries, the epicardium and the 
pericardium were normal The aorta showed minimal atheromatous change % cm 
above the aortic valve, but otherw lse was perfectly normal 

The right lung weighed 1,300 gm and the left 1,080 gm The pleura] surfaces 
were smooth and glistening, but purple in hue There were slight depressed scars at 
each apex The crepitance w as markedly decreased, giving the lungs a “ meaty ” 
consistency The cut surfaces were uniformly purplish-red throughout all lobes of 
both lungs There w'as an extreme degree of edema and congestion, and large quan- 
tities of serosanguineous fluid could be easily expressed In the base of the right 
lower lobe was one small area of minimal bronchopneumonic consolidation 
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The li\ei weighed 2,480 gni It was fitm, the sui face smooth, its capsule thin 
and of normal Iranslutencc Its cut surface showed a marked “nutmeg” appearance 
I he kidneys, spleen and other ahdomin d \iscera were maikedly congested 

I he brain weighed 1,560 gm J here was atrophy of both frontal lobes, most 
pronounced in the pre- and post-central g\ri Ihere W'cte seveial very small petechial 
hemorrhages in Ammon’s hoi n 1 he spinal cord and peripheral lien es w ere normal 
m appearance The rest of the gross examination was norm il 

Microscopy revealed these additional findings T he right ventricle showed marked 
“edema” of the interim ocai dial connects c tissue, with separation of the muscle 
fibers Ihere was also ‘ intracellular edema” of the imocardium (figures 5, 6, and 
7) The left -ventricle showed marked increase in the collagenous connective tissue 
of the epicardium There was an increase in the interstitial tissue, especially that 
lying immediately beneath the epicardium This connectne tissue was extremelv 
“edematous,” causing separation of the myocardial cells 

The lungs showed maiked dilatation and congestion of the capillaries of the 
ahcolar walls The ah colt contained many large maciophages filled with biown 
pigment, many extravasated er\throcytes and granular debris In one area numerous 
polymorphonuclear leukocytes were present 

The liver showed extreme fatU degeneration Mam cells, especially' in the 
centers of the lobules, were degenciated Ihere w.is no increase in connectne tissue 
No “alcoholic” In aline was seen I he hi un showed widespiead permscular hemor- 
rhages and degenerative changes in numeious peranudal cells 

Case 2 Congcstn c failure of the circulation, polyncui itis, Km sakoff’s psychosis, 
impi ovement on vitamin B t W E, m unemployed paintei aged 50 years, was 
disoriented and confused and ga\e an unt citable history He admitted taking one 
pint of pure alcohol daily for years and stated that he rareh ate anything He was 
brought in by welfare workers from a cellar where he had been lung for W'eeks, 
unable to move He had no complaints 

Physical examination revealed an extiemeh weak, pooih nourished man with 
diffuse edema which imohed the sternum and face He lay flat in bed in no apparent 
distress The skin of the face showed marked acne rosacea with crusted pustular 
lesions The skin of the extremities was dr\, scalv and very warm There was a 
pustular conjunctivitis and a small white ulcerous plaque on the right coinea The 
pupils were quite small and reacted sluggishly to light The tongue was smooth on 
the edges There was moderate engorgement of the -veins of the neck The heart 
was percussed 11 cm to the left and 6 cm to the right of the midsternal line The 
sounds were of poor quality but there were no murmurs The heart rate was 90 per 
minute and the lhythm was regular The arterial pressure was 105 mm Hg systolic 
and 75 diastolic Sounds w'ere audible over the carotid, femoral and brachial arteries 
The lungs were resonant, but moist rales w'ere heard over the low'er third of both 
lungs posteriorly In the abdomen the liver edge was felt 1 cm below the right 
costal margin There was bilateral w'rist- and foot-drop The biceps and triceps 
jerks were greatly diminished and the knee and ankle jerks w’ere not obtainable 
There was marked muscle and nerve tenderness in the legs Sensory examination 
was unsatisfactory, but there was apparently hypesthesia of the lower legs Tem- 
perature was 99° F Respirations 25 per minute Weight 158 pounds 

Laboratory studies Unite, acid, specific gravity 1 012, albumin 2 plus, sugar 0, 
bile 0, acetone 0, diacetic acid 0, pyruvic acid 0, sediment, many leukocytes and hyaline 
casts Blood, hemoglobin 74 per cent, erythrocytes 3,200,000 per cu mm, leukocytes 
9,150, neutrophiles 78 per cent The fasting blood sugar w r as 144 5 mg per 100 cc 
and the non-protein nitrogen 98 mg T he total protein content of the plasma w r as 5 3 
gm per 100 c c , albumin 3 0 gm , globulin 2 3 gm , with calculated osmotic pressure 207 
mm H„0 The icterus index w r as 10 The Hinton test w r as negative The Takata- 
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Aia test was positne The bisulphite binding substances in the blood were 9 9 mg 
pci 100 cc (as pjruvic acid) Edema fluid from the arms showed a total protein 
content of 1 2 gm per 100 c c , albumin 0 66 gni , globulin 0 55 gm Lumbai punctmc 
lcvcaled a spinal fluid pressure of 200 mm H,0, normal dynamics and a normal fluid 
Special circulatory studies showed vital capacity 1,700 cc, venous pressure 17 
tin H.O, circulation time 11 seconds and femoral arteriovenous oxygen difference 
184 volumes per cent The electrocardiogi am (figure 8) showed low voltage (7 
nn ), abnormal 1 -waves and prolonged Q-T interval (K equals 0 47) interpreted as 
mjoeauhal disease Hie 7-foot i oentgenogi am confirmed the enlargement of the 
heart found chnicallj (figure 9) 
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Fig 9 The cardiac shadow in Case 2 before treatment 



The patient was placed on a vitamm-free diet, fluids ad lib, no other theiapy 
His course is graphically shown m chart 1 On the second day it was found that he 
had retention of urine, necessitating constant drainage On the fourth day he lapsed 
into coma and appeared moribund There had been no essential change m any aspect 
of the circulation or blood chemistiy It was decided not to delay vitamin therapy 
Accordingly, 30 mg of synthetic ciystalline vitamin B, vveie administered intra- 
venously At that time the patient was in deep coma, had Kussmaul breathing, and 
extremely small pupils which did not react to light One hour and a half after the 
injection there was a most remarkable change The patient aroused, asked for water, 
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then took a large bowl of boiled milk and crackers The breathing became normal, 
the pupils weie dilated and reacted normally to light and on accommodation Vitamin 
B x was continued, both mti avenously and subcutaneously, in large doses In this case 
it seemed to have been life saving 



Chart 1 The clinical course in Case 2 

The next day the heart late was 60 per minute, the circulation time 18 seconds, 
and the femoral arteriovenous oxygen difference 2 9 volumes per cent The arterial 
pressure, venous pressure and colloid osmotic pressure of the blood were unchanged 
On the second day after vitamin B, therapy was instituted the heart rate w as as low 
as 52, the arterial pressure was 140 mm Hg systolic and 84 diastolic and the electro- 
cardiogram (figure 8) showed increased yoltage (10 mv ) The circulation time 
was 25 seconds and the arterioy enous oxygen difference 3 1 volumes per cent The 
slowang of the circulation shown by these measurements was all the more remark- 
able in view of the fact that the patient now had a fever due to cystitis and also prob- 
ably, to bronchopneumonia Ihe latter diagnosis could not be established because 
while there were signs of dullness, bronchovesicular breathing and moist rales over 
the hilar regions of both lungs posteriorly, these signs might have been due simply 
to increased pulmonary congestion resulting from compensation of the right ventricle 
out of proportion to the left We have obsened these signs without fever in similar 
cases, and m this case the fever continued after the lungs had cleared and until the 
urinary infection yyas brought under control The yital capacity decreased during 
this period, but later returned toyyard normal On the third day of v,tamm therapy 
the non-protein nitrogen, the bisulphite binding substances in the blood and the Q-l 
internal of the electrocardiogram rvere within normal limits There rvas still no 
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change m the \cnous pressure or the colloid osmotic pressure of the blood Clinically, 
in spite of the fe\cr, the extt entities were now cool, the sounds had disappeared over 
the brachial aitenes and were hard} audible o\cr the femoral arteries "I here was 
less edema, espeuallj of the uppei part of the body 

1 his patient’s couise was complicated bj a prolonged febrile episode, due to the 
stubborn cystitis which required forcing of fluids Neiertheless, he responded w'ell 
to the vitamin therapj On the sixth da> of tins treatment the edema had greatly 
decreased and the venous pressure was normal 1 he colloid osmotic pressure of the 
blood was still unchanged He was then placed on a high utamin diet, and after 
four da\s the parenteral vitamin B, was discontinued 
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Fig 10 The cardiac shadow m Case 2 after treatment 

Convalescence w'as steady and complete The patient regained voluntary control 
of his bladder and the cystitis w'as relieved by mandehc acid One month after ad- 
mission a 7-foot roentgenogram showed that the heart had decreased to normal size 
(figure 10) Except for a flat T-wave in the first lead, the electi ocardiogram was 
normal (figure 8) The vital capacity was 2,800 cc The patient had lost a total 
of 34 pounds In the fifth week the knee jerks returned, and the strength was greatly 
improved During the sixth week the patient w'as up and about the w-ard He began 
to gam weight without edema The protein content of the blood plasma w'as normal 
Mentally, although greatly improved, he was still defective His memory was poor 
and he confabulated Consequently, at the end of the sixth week he w r as committed 
to a sanatorium foi chronic care 
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Case 3 Congestive failme of the cv culation and polyneut itis , tmpt ovement 
aftci vitamin B 1 thciapy J S , a laborer, aged 36 years, had drunk % to 1 pint of 
whisky and many glasses of beer daily foi 15 years His food intake had been 
scanty, and particularly deficient m vitamins He complained of palpitation on exer- 
tion for three months, of dependent edema for one month, which had involved the 
scrotum for one day, and of dyspnea on exertion for three weeks 

The family history was non-contributory The past history was negative except 
for one previous hospital admission two years before, for alcoholic gastritis 

Physical examination levealed a well-nourished, nervous man fairly comfortable 
in bed, with marked edema of the scrotum and slight edema over the shins and sacrum 
The color was quite florid and the skin was warm and moist The heart was percussed 
12 cm to the left and 5 cm to the right of the midsternal line The sounds were tic- 
tac m quality and there was a short blowing systolic murmur at the apex The heart 



Chart 2 The clinical course in Case 3 Note the temporary elevation of the arterial pres- 
sure following the first, but not the second course of crystalline vitamin B. 

rate was 110 per minute and the rhythm was regular The arterial pressure was 110 
mm Hg systolic and 54 diastolic Systolic sounds were audible over the carotid, 
femoral and brachial arteries The lungs were resonant and clear except for moist 
rales at the left base posteriorly The abdomen was negative The knee jerks and 
ankle jerks were not obtainable Temperature 99 2° F Respirations 24 per minute 
Weight 185 pounds 

Laboratory studies Unnc, alkaline, specific gravity 1 020, albumin, sugar, bile 
and sediment negative Blood, hemoglobin 90 per cent, er j'throcv tes 4,260,000 per 
cu mm, leukocytes 4,700, neutrophiles 61 per cent The non-protein nitrogen was 
o2 mg per 100 c c The Kahn test was negative The Takata-Ara test was negative 
Hie basal metabolic laic was plus 4 per cent 
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Tins patient was not seriousl) ill on admission , indeed, aside from the swelling 
of the scrotum there was no striking eudence of circulatory failure He w r as placed 
on a low' iitamin diet and all medication was withheld On the third day there was 
no change clinicalh Studies on tint da\ showed the following w'eight 185 pounds, 
arterial pressuic 106 mm Ilg s\stolic and 60 di istoliL, heart rate 90 per minute, vital 
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Fig 11 Electrocardiograms in Case I Note changes in T-vaves 


capacity 2,600 cc, venous pressuie 10 cm Ii.O, circulation time 12 seconds, the 
femoral arteriovenous oxygen difference 2 OS volumes per cent The total protein 
content of the blood plasma was 5 07 gm per 100 c c , the albumin 3 28 gm and 
globulin 1 79 gm , with a calculated osmotic pressure of 210 mm HX> The electro- 
cardiogram showed no abnormality (figure 11) A 7-foot roentgenogram of the 
heart showed the heart enlarged as observed clinically 
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After these observations vitamin B ; was given intramuscularly in 5 mg closes 
twice daily The clinical course and circulatory measurements are shown in chart 2 
The striking changes one day after the vitamin were the slowing of the heart rate to 
66 per minute and of the circulation time to 25 seconds, and the increase in the femoral 
arteriovenous oxygen difference to 4 09 volumes per cent The venous pressure had 
risen slightly to 13 5 cm H„0 There was also a striking change m the clinical 
appearance of the patient His face, previously bright pink, was now definitely 
cyanotic, the hands and feet w ere quite cool , only the faintest sound could be heard 
over the carotid artery and no sound over the femoral or brachial arteries 

Four days after vitamin therapy was instituted the heart rate was 52 per minute, 
the blood pressure had risen to 152 mm Hg systolic and 90 diastolic, the vital ca- 
pacity had increased to 3,100 c c and the patient had lost 12 pounds of edema fluid, 
in spite of the fact that there was no essential change in the venous pressure or col- 
loid osmotic pressure of the blood Marked clinical improvement coincided with 
these circulatory changes In 10 davs following the vitamin therapy the patient had 
lost 20 pounds of weight, and the ratal capacity, the blood pressure, heart rate, venous 
pressure and femoral arteriovenous oxygen difference had returned to normal An 
interesting change m the electrocardiogram at this time was the inversion of the 
T-wave m Lead I, which subsequently reverted to normal (figure 11) 

At the beginning of the third week the parenteral injection of vitamin B, was 
stopped, and a high vitamin diet started The knee jerks returned in the middle of 
the foui th week At the end of the fourth week a second course of parenteral 
vitamin B, was given, exactly as before, with no effect on any aspect of the cir- 
culation 

The patient was discharged well at the end of the sixth week 
Case 4 Congestive fcnhac of the circulation, the only manifestation of vitamin 
deficiency, when treated zvith digitalis and diuretics showed little improvement, on 
vitamin B x striking impiovement J F , an unemployed waiter, aged 60 years, for 
four years had spent but 25 cents a day on food which was grossly inadequate in 
vitamins He had taken an average of 10 glasses of ale and 2 glasses of whisky daily 
for one year He complained of cough for six months, dyspnea on exertion for one 
month, orthopnea for two weeks, increasing dependent edema for 10 days and swelling 
of the abdomen for one week 

The family history showed that one brother died of alcoholism The past history 
was non-contributory 

Physical examination showed an elderly, apparently well-nourished man, with 
severe orthopnea, and extreme dyspnea on the slightest exertion His color was 
cyanotic, but at times only slightly so There was marked dependent edema up to 
the sternum The skm of the face and extremities was warm and dry There was 
moderate engorgement of the veins of the neck The heart was percussed 11 cm to 
the left and 5 cm to the right of the midsternal line There was a rough blowing 
systolic murmur heard over the entire precordmm, loudest at the apex The heart 
rate was 120 per minute and the rhythm was regular except for occasional extra- 
systoles The arterial pressure was 140 mm Hg systolic and 80 diastolic Loud 
sounds were heard over the carotid and femoral arteries Percussion of the chest 
revealed diminished resonance posteriorly at both lung bases, where moist rales were 
heard The abdomen was tensely distended, with shifting dullness m the flanks and 
a palpable fluid wave No organs were felt The neurological examination was 
negative Temperature 98° F Respirations 30 per minute Weight 184 pounds 
Laboratory studies Unite, acid, specific gravity 1 015, albumin 0, sugar 0, bile 0, 
acetone 2 plus, diacetic acid 0, pyruvic acid 0, sediment, many leukocytes Blood, 
hemoglobin 85 per cent, erythrocytes 3,700,000 per cu mm , leukocytes 12,400, neutro- 
plules 85 per cent The non-protein nitrogen was 28 mg per 100 c c , the fasting 




Fig 12 Electrocai chograms in Case 4 Note changes m late and in T-waies 


albumin 0 095 gm , globulin 0 234 gm 1 be vital capacity was 1000 c c and the 
venous pressure 17 cm FLO The electrocaidiogram shoued tachycardia, low voltage 
(6 mv ) and prolonged Q-l interval (K equals 0 52), suggesting mjocardial disease 
(figure 12) 

Because of the patient’s precarious condition, Ins age, and the finding of a loud 
systolic murmur at the apex of the heart, it was deemed wise to treat him at once with 
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the standard card ac drugs but to withhold vitamin therapy Accordingly he was put 
on a Karell diet (boiled milk), was digitalized rapidly and w'as given ammonium 
chloride, Anunophyllm and Salyrgan (tw'o doses of 2 c c intrar enously) as diuretics 
Morphia was used as a sedative with marked subjective relief There w'as a fall m 
pulse rate but no diuresis — the dailj output ranged from 700 to 1,100 c c This regime 
was maintained for four days, and on the fifth day the following observations were 
made arterial pressure 145 mm Hg sjstohc and 82 diastolic, heart rate 80 per minute, 
venous pressure 15 cm H,0, circulation time 13 seconds, femoral arteriovenous 
oxygen difference 3 66 volumes per cent The vital capacity w'as 1,250 c c The 
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Fig 13 The cardiac shadow in Case 4 before wtamin B, treatment 

total protein content of the blood plasma had risen to 5 38 gm per 100 c c , albumin 
2 67 gm , globulin 2 71 gm , producing a calculated osmotic pressure of 200 mm H.O 
1 his w r as e\ idence of hemoconcentration, as the values two days later had fallen to 
and below' their prenous le\els A 7-foot roentgenogram showed the heart still 
enlarged to the left and light (figure 13) 

On the fifth day all medication w'as omitted, and the deficient diet continued un- 
changed Synthetic crjstalhne vitamin B, was given in 10 mg doses subcutaneouslr 
fire tunes a daj The next day the urine output was 1,500 c c and rose progressn ely 
to reach a peak of 4,800 cc four days after the vitamin was started 
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I he clinical course and circulator)’ measurements are shown in chart 3 Of 
particular interest on the second dav after vitamin therapy were the elevation of the 
blood pressure to 160 mm Ilg svstolic and 90 diastolic, the slowing of the heart rate 
to 60 per minute, the increase m the cuculation time to 25 seconds and the increase 
in the arteriovenous oxygen difference to 4 8 volumes per cent The venous pres- 



Chart 3 Tlie clinical course in Case -1 

sure and colloid osmotic pressure of the blood weie still essentially unchanged, but 
subsequently became normal, as did the blood pressure, the heart late and other 
aspects of the cuculation 

The clinical improvement coincident with these changes was dramatic Except 
for a brief febrile episode with signs of bronchopneumonia on the sixth day after 
vitamin treatment, the course was one of steady improvement The patient lost 51 
pounds of weight m 12 days He was then seen to be a tlnn-faced, fiail individual, 
lather than the well-noui ished man he had seemed on admission Die cyanosis, the 
orthopnea and the dyspnea on exertion disappeared, while the vital capacity rose to 
a normal value 

On the eleventh day a high vitamin diet was begun In the fifth week, when all 
the circulatory measurements had been normal foi one week, the same course of 
vitamin B, was repeated with no effect whatever The patient was discharged well 
at the end of the fifth week The 7-foot roentgenogram (figure 14) showed that 
the heart had returned to normal size 

Case 5 Congestive f dilute of the cuculation, caidtac asthma, polyneuritis, 
mild psychosis, imp! ovement on high vitamin diet and continuous high alcohol intake 
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0 O , a corsetiere, aged 37 years, had consumed one pint of whisky daily for seven 
years' Her diet was meager, rarely contained vegetables oi meat, and consisted 
principally of coffee, tea, and sandwiches of white bread 
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Fig 14 The cardiac shadow in Case 4 alter improvement 

She complained of intermittent weakness and numbness in the feet for six years, 
increasing and progressing upward to involve the legs and finally the hands for three 
months For two years she had had palpitation and dyspnea on exertion, and for one 
vear swelling of the ankles She also complained of orthopnea for three weeks, and 
nocturnal attacks of paroxysmal dyspnea for two weeks 

The family lustoiy revealed that the paternal relatives were alcoholics, other- 
wise it was non-contributory The past history was non-contributory 

Physical examination showed a v'ell-nourished, mildly psychotic, apprehensive 
orthopneic woman with marked edema of the legs The skm was thick, warm and 
moist The veins of the neck were distended The heart was percussed 11 cm to 
the left and 5 cm to the right of the nudsternal line There w r as a gallop and a short 
blowing systolic murmur at the apex The heart rate was 120 per minute and the 
ihvtlim was regular The arterial pressure was 110 mm Hg systolic and 70 diastolic 
The carotid and peripheral arteries showed increased pulsations The lungs were 
resonant and dear In the abdomen the liver edge was felt just below the right 
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Tig 15 Electrocardiognm in Case 5 Note the return of the S-T complexes to nornnl 
following the continued administration of oral vitamin B concentrate and alcohol 
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costal maigm There was bilateral toe drop, absent knee and ankle jerks, and absent 
vibration sense below the knees Temperature 99° F Respirations 25 per minute 
Weight 167 pounds 

Laboratoiy studies Uunc, acid, specific gravity 1019, albumin 0, sugar 0, 
sediment, many leukocytes Blood, hemoglobin 82 per cent, erythrocytes 4,230,000 
per cu mm , leukocytes 9,300, neutroplnles 76 per cent The non-protein nitrogen 
was 60 mg per 100 cc of blood The total protein content of the plasma was 6 5 
gm per 100 c c , albumin 3 25 gm , globulin 3 25 gm , with calculated osmotic pressure 
264 mm H,0 The Kahn test was negative Roentgenogram confirmed the enlarge- 
ment of the heart and showed congestion of the lung fields Electrocardiogram 
(figure 15) showed tachycardia, and abnormal T— waves suggesting myocardial 
disease 

For five days the patient w r as kept on a house diet with no essential change in 
her condition She was then placed on a high vitamin diet, supplemented by oral 
yeast extracts and intramuscular liver extract In addition she was given one pint 
of whisky a day On this regime she improved rapidly The nocturnal dyspnea, the 
edema and palpitation disappeared Within two weeks the heart rate had decreased 
to 90 and the gallop had disappeared After six w'eeks the electrocardiogram was 
normal (figure 15) There w'as slower but steady improvement in the neurological 
and mental symptoms When discharged from the hospital, four months after en- 
trance, she W'as able to walk satisfactorily and the psychosis had cleared, but some 
abnormal neurological signs still persisted in the legs She had continued to receive 
one pint of whisky daily until discharge 

Case 6 Acute cardiac dilatation and congestive failure associated with poly- 
neuritis, mipiovement aftci test, digitalis, good diet and oial vitamin “ B” extiact 
W F , a laborer, aged 32 years, had consumed % pint of pure alcohol daily for five 
years He had eaten little food because of an extremely poor appetite He com- 
plained of increasing dyspnea on exertion for two years, increasing swelling of the 
legs for one year, and difficulty in walking associated with numbness of the feet and 
hands for six months The family history and the past history w'ere non-contributory 

Physical examination revealed a small but well-nourished man, comfortable, flat 
in bed with marked edema of the lower legs The skin was dry, warm and of good 
color The veins of the neck were distended and showed marked pulsations The 
heart was percussed 11 cm to the left and 6 cm to the right of the midsternal line 
The precordium w’as heaving rapidly A marked gallop w'as heard near the apex, 
where there were also loud, rough systolic and diastolic murmurs Over the aortic 
area blowing systolic and diastolic murmurs were heard The heart rate was 100 per 
minute and the rhythm was regular The arterial pressure was 130 mm Hg systolic 
and 60 diastolic There were marked pulsations of all peripheral arteries, over which 
loud “pistol” sounds were audible The lung bases were dull posteriorly In the 
abdomen the liver was palpated 4 cm below the right costal margin The knee and 
ankle jerks were not obtainable Temperature 100° F Respirations 20 per minute 
Weight 113 pounds 

Laboratory studies Ui me, first specimen acid, specific gravity 1 036, albumin 0, 
sugar 3 plus, bile positive, acetone 0, diacetic acid 0, sediment, negative Later 
specimens negative Blood, hemoglobin 78 per cent, erythrocytes 4,220,000 per cu 
mm , leukocytes 9,800, neutrophiles 65 per cent The non-protein nitrogen w as 22 
mg per 100 c c , the fasting blood sugar on the third day 93 mg per 100 c c The 
total protein content of the blood plasma w'as 6 3 gm per 100 c c , albumin 3 4 gm , 
globulin 2 9 gm , with calculated osmotic pressure 260 mm H.O The Kahn test was 
negative The Takata-Ara test was negative 

A 7-foot roentgenogram of the heart on the second day show'ed enlargement 
(Figure 16 ) The electrocardiogram showed a flat T-waie in Lead I and prolonged 
Q-T internal (K equals 0 46), interpreted as myocardial disease 
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Because of the diastolic murmuis lieaid on admission it was thought that the 
patient had organic valvular heait disease He was digitalized rapidly and given a 
high vitamin diet supplemented bj oral extracts of vitamin B On the second day 
no diastolic murmur could he lieaid The improvement ins rapid On the seventh 
da\ he was allowed out of bed r lhe digitalis was omitted A 7-foot roentgenogram 
at the beginning of the fifth week (Tiguie 17) showed a small heart He was dis- 
i bulged w r ell in the sixth week 



Fig 16 The cardiac shadow in Case 6 on the first daj after admission 


Case 7 Repeated admissions foi attacks of caiotid sums syncope and cu dila- 
tory failnie associated with polyneuutis, i clicf aftci diet and evt tacts licit in 
vitamin “ B " E S , an unemployed odd-job man, aged 47 vears, had drunk one pint 
to one quart of liquor daily for years He had eaten irregularly and Ins diet was of 
poor quality He was admitted to the hospital on three occasions with essentially the 
same complaints These were dizziness and attacks of syncope, soreness of the mouth 
and tongue, pain, weakness and numbness in the legs, nocturnal cough, dyspnea on 
exertion and nocturnal attacks of paroxysmal dyspnea 
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Phjsical examination revealed a poorly nourished man with no orthopnea or 
edema The shin was pale The mucosa of the mouth and tongue was red, with 
patchy ulcerated areas covered bv whitish exudate The heart was percussed 7 cm 
to the left and 3 cm to the right of the midsternal line There was a blowing systolic 
murmur at the apex The heart rate was 110 to 120 pei minute, and the rhythm was 
regular The arterial pressure was 115/70 to 120/90 mm Hg The abdomen w r as 
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Fig 17 The cardiac shadow m Case 6 following improvement 

negative The ankle jerks weie not obtainable and the vibration sense was absent 
below the knees Temperature 99° to 100° F Respirations 20 to 25 per minute 
Weight 135 to 145 pounds 

Laboratory studies Untie, acid, specific grarity 1 020, albumin, bile, sugar and 
sediment negative Blood , hemoglobin 55 per cent, erythrocytes 4,000,000 per cu 
mm , leukocytes 5,700, neutrophiles 71 per cent The non-protein nitrogen was 30 
mg per 100 c c The Kahn test was negative Lumbai puncture revealed normal 
pressure and normal spinal fluid Gastric analysts showed no free acid after his- 




136 


SOMA WEISS AND ROBERT IV WILKINS 


lamine I he 7-foot roentgenogram showed no abnormality of heart or lungs The 
electrocardiogram showed flattening or inversion of the T— waves in Leads I and 11, 
interpreted as mjocardial disease 

On each admission under treatment with a good rest, intramuscular liver and 
■vitamin “B” extracts, there was complete relief of the cardiovascular symptoms 
within tw'o weeks It is of interest that with improvement the blood pressure rose 
from 140/104 to 200/120 mm Ilg The improvement in the neurological symptoms 
was equally striking, but slower 

On the second admission it was found that even mild stimulation of the carotid 
sinus caused complete asystole of the heart and sjneope Ihe patient stated that the 
induced attack was the same as the spontaneous spells of which he complained Six 
days after vitamin therapy the dimness had improved, and carotid sinus pressure 
now induced no asv stole but an idioventricular rhythm with a rate of 30 per minute 
Slight dimness but no svneope accompanied the slowing Four days later, and 
thereafter, stimulation of the carotid sinus induced only transient physiological 
slowing of the sinus rlivthm and no dizziness He was discharged improved in the 
third week 

Discussion' 


The association of cardiovascular dysfunction with nutritional deficiency 
suggests a possible causative interrelation between the two conditions 
Fui therniore, the characteristics of the cardiovascular disturbances and tbe 
frequent coexistence of nervous disorders indicate a similarity between the 
condition observed and oriental beriberi It was the primary purpose of 
this investigation to ascertain whether the disease studied is only similar 
to or is actually identical with the cardiovascular disturbances occurring in 
beriberi 

Beriberi is considered to be pnmarily an avitaminosis, and the poly- 
neuritic form of the disease has been reproduced experimentally in animals 
fed a diet lacking in vitamin B t In spite of the fact that a descriptive 
knowledge of this disease dates back to ancient Chinese and Japanese rec- 
ords, the etiology and pathogenesis aie but partially clarified The cardiac 
form of the disease has heretofore been studied only in the Orient In 
recent years particularly, extensive investigations on “ beriberi heart ” have 
been carried out in Java by Wenckebach and Aalsmeer 10 - 11 

The Occuuence of Bcnben in the United States As recently as 1932 
Wenckebach 13 stated that “ beriberi is, or is supposed to be an avitaminosis, 
which is met m such tropical countries only where rice is the prevailing 
food” Nevertheless, scattered repoits are available on the occurrence of 
beriberi in other paits of the world, including the United States Scott and 
ITerrmann 14 have reported cardiac manifestations among rice workers m 
Louisiana Kep'er 45 has observed one and Riesman and Davidson lf two 
suggestive cases with caidiac manifestations "* There aie also a few reports 
on polyneui ltis due to food deficiencies, in which the autlioi s considered the 
clinical syndrome identical with beriberi Wohl 17 described such a poly- 


i * Since this paper was sent in for publication, B Sure and W A Jones have reported 
( 'personal communication) a study on the role of vitamin B, in cardiovascular diseases in 
30i patients at the U S Veteran’s Hospital, Fayetteville, Arkansas 
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neuritic foim of beriberi in a young diabetic patient who lived on an 
unbalanced diet 

Minot, Strauss and Cobb concluded that m alcoholic polyneuritis the 
etiological factor is -vitamin B deficiency, rather than excessive use of 
alcohol Jolhffe, Colbert and Joffe 18 have demonstrated that, according 
to Cowgill’s formula, the vitamin B (B,) intake of alcoholic patients with 
polyneuritis is deci eased to well within the limit required for the induction 
of polyneuritis in animals Among the patients with polyneuritis and 
pellagra whose records are on file in the Boston City Hospital, consumption 
of a large amount of alcohol, usuall} o\er a prolonged period, frequently 
occurred In comparing the clinical characteristics of “ alcoholic pellagra ” 
and “ nonalcoholic pellagra,” Spies 10 observed no difference between the 
two types Our clinical experience, similarly, fails to reveal any difference 
between alcoholic and nonalcoholic deficiency polyneuritis and pellagra 
Ihese considerations strongly suggest that the polyneuritis and pellagra 
observed in both alcoholic and nonalcoholic patients with food deficiency 
are of similar, if not identical, etiology, and that both of these conditions 
bear a causative relationship to the avitaminosis 

“ Beiibcn Heait” as Hactofoie Descubcd. There are mainly two 
explanations of the pathogenesis of “ beriberi heart ” The older theory, 
advocated by early Japanese workeis, is that the cardiac disease is caused 
by a disturbance ot the function and a “ degeneration ” of the vagus 
netves 20 The frequent observation of rapid heart and the demonstration 
of demyehnization of the vagus nerves were offered as evidence for this 
theory The histological evidence of structural changes m peripheral nerves 
is, however, inadequate Some of the cases studied by us showed histologi- 
cal changes within the vagus centeis 

Lately the vagus theorj has given way to the myogenic theory 
Wenckebach 13 consider the essential change in the heart to be degeneration 
of the muscle which “ robs the heart of its means of resistance to stretching, 
and deadens its power of contractility ” In addition there is widening of 
the peripheral arterioles which results in a rapid and increased volume flow 
to the right side of the heart The right ventricle, unable to take care of this 
inflow, becomes dilated and the syndrome of right ventricular failure de- 
velops According to these investigators, dilatation of the right side of the 
heart, m the presence of clear lungs as evidenced by physical and roentgen- 
ray examinations, and the exaggeration of peripheral vascular signs after the 
administration of epinephrine and their diminution after pitressm constitute 
the mam characteristics of “ beriberi heart ” The reports of Keefer 21 and 
others indicate, however, that the most common disturbances m “ beriberi 
heart ” in China are tachycardia, palpitation and excessive fatigue, and that 
pure right-sided dilatation is not an essential manifestation 

Aalsmeer and Wenckebach 10 ’ 11 observed no essential electrocardio- 
graphic changes m patients with “ beriberi heart” m Ja\a At times pa- 
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tients with severe cn dilatory disturbances showed a shcntcncd P-Q con- 
duction time, which became normal as the condition improved Keefer 21 
has dcsciibcd low voltage and negative I\ waves in some of the cases 
observed in China 

Cat diovasculai Changes in Expctimcntal Vitamin B x Deficiency So 
fai as is known at present, deficiency of vitamin B, is the only vitamin 
dcficienc) which is followed by cardiac disturbances * Caitei and Diur> 22 
showed that pigeons fed a diet of polished rice developed bradycardia and 
heart-block These changes were of vagal origin, as section of the neru 
oi atropine abolished them In an eiectiocardiograplnc study of Mtamin B 
deficiency in the rat, Drury, I-Iarris and Maudsley 23 obsen ed a bradycardia 
of 300 or 350 per minute, as compaied with a noimal late of 500 to 525 
In this animal the bradycardia was of sinus oiigm, and not due to vagal 
influence So charactei istic is this response that it is used to test diets for 
Mtamin B, deficiencj These observations show that the cardiac distur- 
bance can varj in diffeient species 

The experimental studies did not re\ eal changes in the complexes of the 
clectrocai diograms As far as one can ascertain, however, the electrocai- 
diogiams obtained m rats w'ere not standardized Because the patients w ith 
nutritional deficiencies showed changes in the eiectiocardiograplnc com- 
plexes, a study w'as undertaken to ascertain w-hethei similar changes develop 
m the standardized electrocardiograms of rats deficient m Mtamin B, 21 - 
I he results of this study indicate that rats on B, deficient diets develop not 
only bradycardia but also changes in the electrocardiographic complexes, 
such as increased height of the S-T segment and flattening or inversion of 
T-waves Subcutaneous administration of from 5 to 28y of crjstallme 
Mtamin B, (Merck) abolished within 6 to 12 hours both the bradycardia 
and the changes in the complexes These electrocardiographic changes are 
m harmony with those described in human beings 

Cential Netvoui System Change r m Experimental Vitamin B x De- 
ficiency That deficiency of vitamin Bi is associated with failure in certain 
oxydase systems has been known since 1918 20 Peters and Ins asso- 
ciates Z7> 28 have shown that in vitamin B, deficiency the oxygen utilization 
of the brain is reduced After adding vitamin B x to deficient brain tissue 
of the pigeon and the rat in vitro, the oxygen consumption increased and 
the pyruvate formed by the avitaminous bram decreased The degree of 
biochemical change was not the same m all parts of the bram These 
workers concluded that the symptoms of avitaminosis observed in the rat 
and pigeon are of central origin z8> 20 Church 30 has shown that the ves- 
tibular function is significantly altered in rats with vitamin B (Bj) de- 
ficiency The fact that these striking changes m function, referable to 
vestibular nuclei, disappeared within as short a period as a few hours indi- 
cates that a central metabolic disturbance, rather than organic degenerative 
lesions, was responsible 

* It is probable that the myocardial disturbances reported m rickets and scurvy are 
caused by the simultaneous presence of vitamin B, deficiency 
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Evidence of the Nutt itional Ongui of the Ca> diovascular Dysfunctions 
The following evidence supports the nutritional and particularly the vitamin 
Bj origin of the disturbances of the cardiovascular system described (c) 
In the majority of the cases studied there was unbalanced food intake with 
adequate supply of calories and with maintenance of normal body weight 
A calculation of the vitamin B t content of the food in relation to the caloric 
intake was below the normal requirement of man and within the limit 
necessary for the development of Bj deficiency, as indicated by Cowgill 
1 he diet of these patients was therefoie similar to that described recently by 
Tolhffe, Colbert aud Joffe 18 m alcoholic addicts with polyneuritis In a 
smaller group of patients the vitamin “ B ” intake seemed to be adequate 
but the presence of changes in the gastrointestinal canal apparently prevented 
its utilization (b) None of the recognized etiological factors of cardio- 
vascular disease were present m the “ pure ” cases studied The clinical, 
physiological and morphological findings did not correspond to those ob- 
served in the recognized diseases of the cardiovascular svstem (c) The 
cardiovascular disturbances were frequently associated with disturbances 
in other systems, which were of the type attributed to vitamin “ B ” de- 
ficiencies ( d ) Just as in oriental beriben, the patients with a severe degree 
of circulatory failure were not apt to have severe polyneuritis, and vice 
versa (e) The dilatation of the peripheral arterioles, the relatively or 
absolutely increased velocity of blood flow with increased venous pressure, 
the dilated heart, the severe generalized edema, the vascular sounds asso- 
ciated with bounding pulsation, as well as the occurrence of vasomotor col- 
lapse, indicate a similarity between “ bei iberi heart ” as described in the 
Orient and the condition observed in Boston (/) The electrocardiographic 
changes observed m human beings are similar to those found in rats de- 
ficient m vitamin Bj ( g ) All the characteristics of the disturbances ob- 
served m man usually disappear after rest and the administration of vitamin 

or a diet rich m vitamin Bi 

Differences Between the Circulatoiy Disturbances Obseived and Those 
Reported in “ Beriberi H eat t ” There were a number of differences be- 
tween the characteustics of the cardiovascular dysfunctions observed m 
Boston and those described as “ beriberi heart ” in the Orient In contrast 
to the patients observed by Aalsmeer and Wenckebach in Java, the group 
here reported usually did not exhibit a pure right-sided failure of the cir- 
culation Patients with cardiac dilatation, peripheral arterial sounds, rapid 
peripheral flow and engorged veins were observed, but other patients with 
an identical type of deficiency showed pulmonary engorgement with dyspnea, 
cardiac asthma, orthopnea and other manifestations of left-sided failure 
In a few patients \ asomotor collapse developed in its pure form Electro- 
cardiographic changes with tachycardia were present m some patients with- 
out any other abnormality There were again instances in which at different 
stages of the disease various combinations of these changes occurred 
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Iicncc the cardiovascular disturbances caused by nutritional defects do not 
form a rigid clinical syndrome We wish also to emphasize that the term 
“ beriberi hear t ” is inappropriate because of the widespread nature of the 
circulatory disturbances in this disease Wenckebach himself indicates that 
the primary change is a peripheral dilatation, and that the heart is only 
secondarily involved Whether the clinical differences between oriental 
“beriberi heart,” particularly as descubed in Java, and the cardio\ ascular 
disturbances in the group here reported are due to actual differences in some 
aspects of their pathogenesis, or to the fact that the type reported by Aals- 
meer and Wenckebach represents but one form of the disease existing in 
Java, it is impossible to state In the pioduction of vitamin deficiencies in 
animals, factors other than vitamins play important roles In man, in the 
majority of instances theie aie multiple avitaminoses, and the number of 
variables is even greater The composition of the food, the functions of 
internal secretory glands, the intensity of muscular work, and the time 
element in the development of the deficiency may well have an important 
beanng on the variability of the clinical picture The relative significance 
of the interrelation between these factors is not known at present 

In the Orient it is recognized that persons who perform strenuous mus- 
cular exercise, and who do not exhibit polyneuritis, form the group which 
is liable to develop cardiac dilatation and other circulatory sjmptoms In 
this part of the United States vitamin “ B ” deficiencies occur mainly in 
alcoholics, and less frequently in pregnant women, in persons without work 
and hence in poverty, in “ food cianks,” in patients with diabetes or with 
certain types of gastrointestinal diseases Such persons seldom, if ever, 
perform prolonged hard work This may well be important m determining 
the somewhat different aspect of the disease as observed m the Orient and 
m Boston That deficiency of vitamins is not the sole determining factor 
m these clinical syndiomes is clearly indicated by the fact that not all patients 
with the same degree of vitamin deficiency develop symptoms, and also by 
the fact that the same degree of deficiency can produce different symptoms 
in different subjects Furthermore pure vitamin deficiency, paiticulaily 
a deficiency of B, (polyneuritis) or of B 2 (pellagra), is rare In the ma- 
jority of cases on record in the Boston City Hospital pellagra and poly- 
neuritis occurred in combination On the othei hand, polyneuritis and 
pellagra were raiely associated with an advanced degiee of scuivy 

Changes m the Elect! ocardio gram and Then Relation to Vitamin B 1 
The electrocardiogi aplnc changes observed by us were essentially the same 
as those reported lecently by Fell 31 in a group of patients with pellagra It 
is significant, however, that in oui group with nutritional deficiencies, elec- 
trocardiographic changes of identical natuie were obsened not only in pel- 
lagra without polyneuritis, but also in polyneuritis without pellagra, and in 
cases with food deficiency without either pellagra 01 polyneuritis Contrai 1- 
wise, electrocardiographic changes were not necessanly present in all pa- 
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tients with any of these deficiencies In view of the fact that similar 
electrocardiographic changes were induced in rats with vitamin B x deficiency, 
and in patients without pellagra, we attribute the electrocardiographic 
changes to deficiency of vitamin B x rather than of other fractions of the 
“ B ” group It is of interest and m harmony with observations m man 
that in the same rat the electrocardiographic changes may be different or 
may even be absent in repeated instances of vitamin B x deficiency This is 
further evidence that in B x avitaminosis the disturbances even within one 
organ, such as the bram or heart, may vary, depending upon their particular 
focal localization 

Porter and Higginbotham 32 ha\e claimed lecently that not a single 
case of pellagra observed by them exhibited congestive failure of the cir- 
culation or increase in the size of the heart They conclude that m pellagra 
no characteristic change occurs m the cardiovascular system and that pel- 
lagra and beriberi have no comparable effect on the heart This difference, 
according to Porter’s belief, is absolute and means that vitamin B x is not 
concerned with the pathogenesis of pellagra He ventures that “ many of 
the diseases produced by avitaminosis affect, in a selective manner, certain 
tissues of the body, and one can anticipate precisely the kind of deficiency 
by noting the structures involved and the character of the tissue reactions ” 
Porter interprets the electi ocardiographic changes observed m pellagra as 
having no relation to beriberi or to deficiency of vitamin B x In support 
of this he quotes Wenckebach’s “ unequivocal statement ” that the electro- 
cardiogram m beriberi is normal, with the exception that the conduction 
time is shortened Such a contention is not in agreement with our findings 
Our interpretation of our own observations, as well as of those of Fell and 
of Porter is that the cardiovascular disturbances in vitamin “ B ” deficien- 
cies are more varied than is claimed by Wenckebach m beriberi or by Porter 
in pellagra, and that deficiency of B x is the primary cause for all these dis- 
turbances Cardiovascular disturbances are apt to be present in pellagra 
as well as m beriberi, because in man vitamin B x deficiency usually occurs 
in combination with B 2 deficiency 

The Role of Alcohol As the majority of the patients observed con- 
sumed large amounts of alcohol, the role of alcohol m the development of 
cardiovascular manifestations requires special consideration There is 
valid evidence indicating that alcohol per se cannot be primarily responsible 
for the manifestations observed In the first place, chronic alcoholism is 
exceedingly common, while the condition described is relatively rare , hence 
a simple causative relationship does not exist Furthermore, pharmacologi- 
cal studies do not leveal that pure alcohol pei se causes persistent cardio- 
vascular damage or polyneui ltis, such as occuis in beriberi In a group 
of patients with polyneuritis associated with alcoholism Strauss 33 has 
shown that the polyneuritis improved following the administration of 
r itamin B extracts and of amounts of alcohol similar to those consumed bj 
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the patient during the de\clopment of the polyneuritis Four patients of 
the group studied by Strauss, who are included in our series, showed cardio- 
vascular changes which unproved under the experimental therapeutic regime 
containing alcohol Further evidence against the primary role of alcohol 
is that in spite of the fact that many of the patients with severe degrees of 
circulatory failure and polyneuritis discontinued the consumption of alcohol 
many weeks before the observations were made, the condition grew rapidly 
worse or actuall) developed during the withdrawal period This was par- 
ticularly true m patients with persistent anorexia, nausea, vomiting and 
diarrhea If alcohol, a rapidly oxidizable substance, were a primary “ toxic 
agent ” this would not be likely to occur 

In the light of present knowdedge, nevertheless, w r e attribute to alcohol 
the following secondary predisposing loles in the precipitation of the car- 
diovascular dysfunctions and of vitamin deficiencies m general ( a ) Al- 
cohol is a food substance par excellence in this part of the w'orld, and it 
supplies the body with the necessaiy calories but with a minimum of vitamin 
“ B,” an ideal combination of factors foi the dcielopment of “beriberi ” 
It should be recalled that the caloric value of a pint of pure alcohol is about 
3,500 calories In addition, the consumption of large amounts of alcohol 
tends to produce gastritis, achlorhydria, persistent nausea and diarrhea, 
which in turn further interfere with the utilization of wtamin “ B ” Such 
patients frequently claim that even with special effort they are unable to 
take appreciable amounts of food (Case 6) (&) There is possibly an- 

other specific, though secondaiy, role of alcohol in beriberi It is known 
that the composition of the diet in terms of carbohydrate, protein and fat 
has a significant relation to the deA elopment of beriberi Abderhalden and 
Wertheimer 34 have demonsti ated that if vitamin B deficient pigeons are fed 
fatty acids instead of carbohydrates, muscular cramps characteristic of the 
deficiency do not develop Several observers ha\ e claimed that a high car- 
bohydrate diet in animals and a puie rice diet m man piedispose to clinical 
vitamin Bj deficiencies Alcohol, as a carbohydiate, in large amounts may 
act in the same way The tendency of diabetic patients to develop poly- 
neuritis and caidiovascular dysfunction is probably due to the combined 
effects of an abnormal metabolism and a high carbohydrate, low vitamin 
diet 

The importance of alcohol in vitamin B deficiency has been demonstrated 
experimentally by the recent study of Wechsler, Jervis and Potts 35 These 
investigators showed that the seventy of the nervous symptoms of monkeys 
maintained on alcohol and a vitamin Bj deficient diet cannot be referred to 
the avitaminosis alone The clinical course of the B x avitaminosis w r as 
aggravated by continuous alcohol intoxication They concluded that the 
combination of alcohol and Bj avitaminosis is paiticularly noxious to the 
nervous system 

Pathogenesis of the Cai diovasculai Dysfunctions The results of 
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animal experimentation favor the concept that most of the manifestations 
of B x deficiency depend on disturbances of nervous functions, particularly 
m the central nervous system 29 ’'’ 0 The most frequent manifestations of 
beriberi in the Orient, as well as in the United States, consist m polyneuritis, 
psychosis, vertigo, cough and dysphagia, which are also nervous in origin 
The question then arises as to whether the cardiov ascular dysfunctions de- 
pend primarily on nervous, on local myocardial or on vascular changes 
'I he instances of tachycardia followed by bradycardia, as well as the in- 
stances of irritable carotid sinus reflex, indicate that some of the manifesta- 
tions depend on disturbance of the vagus system The tendency to vaso- 
motor collapse and the dilatation of peripheral arterioles, which constrict 
after the administration of crystalline B x , may be, at least theoretical!}, 
central in origin Some of the changes, especially those in the electrocar- 
diogram, may be due to local myocardial disturbances Other manifesta- 
tions, such as cardiac dilatation, are explicable as secondary to the rapid 
peripheral blood flow The exact pathogenesis of the cardiovascular dvs- 
functions, however, is not known at present 

The response of patients with beriberi to therapeutic measures also re- 
quires further study Patients observed by us as well as those observed in 
China and m Labrador show considerable variation in rate of improvement 
Moreover, in the same patient the dilatation of the arterioles and the pro- 
longation of the electrical systole disappear promptly, the edema, decreased 
vital capacity and elevated venous pressures disappear more slowly, while 
the dilated heart and abnormal electrocardiographic complexes return to 
normal only after several weeks of treatment These variations in rate 
of improvement indicate that in man primary vitamin B, deficiency, when 
chronic, is followed by secondary changes of slow reversibility The gross 
and microscopic studies of the heart corroborate this contention Cardiac 
dilatation and, occasionally, hypertrophy, “ hydropic ” degeneration of the 
myocardial fibers and increase in intercellular substance (collagen) are 
evidences of myocardial damage That these do not represent simplv 
“ myocardial edema ” is shown by the unaltered water content of the myo- 
cardium Such a transition from chemical disturbances to physiological 
and ultimately to structural changes is not peculiar to the cardiovascular 
system m vitamin B x deficiency Changes of a similar nature occur in the 
central and peripheral nervous systems and probably also in other organs 
1 hey are comparable to the disturbed functions and lesions of the nervous 
system, intestinal tract and skin in pellagra, and of the spinal cord m 
pernicious anemia 

Cluneal and Therapeutic Implications in the Cai diovasculai Dysfunc- 
tions Associated with Vitamin Deficiencies The therapeutic indications 
for patients with definite vitamin deficiency are obvious Thev should 
leceive a v\ ell-balanced diet of adequate caloric value, rich m vitamin “ B ” 
In resistant or severe cases the parenteral administration of pure vitamin 
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B x or its extiacts is indicated because such patients often suffer from an- 
orexia with constipation 01 with diarrhea, and consequently have not only 
a low intake but also an unpaired utilisation of food 

It is well to bear in mind that patients with chronic organic heart dis- 
ease may have, in addition, cardiovascular disturbances iclated to avita- 
minosis llie nutrition of patients with chronic heart disease, especially 
with congestive failuie, is frequently poor It is particular!) important to 
give such patients a balanced diet rich in v ltamms 

The doses of crjstallme administered were larger than those indicated 
by experimental evidence Such large doses were given mainlv because 
there is available no clinical test which could be used as a guide for the 
adequacy of the dosage It is of interest that no toxic reactions were ob- 
served, either in deficient 01 m 11011-deficient patients, following the intra- 
venous administration of a dose as large as 50 mg In some patients with 
dilated peripheral arterioles a tempoiary elevation of the arterial pressure 
followed the administration of crvstalhne vitamin B, Beneficial effects 
from crystalline vitamin Bi were not observed in other diseases, including 
heart failure and edema, 111 which theie was no vitamin B, deficiency 
Cowgill has demonstrated that the tendenev to develop polyneuritis 
varies directl) with the metabolic late of the bodv, and inversely with the 
vitamin B (B,) intake, hence the conditions favoiable for the development 
of “ B ” avitaminosis aie quite different from those associated with general 
staivation and inanition Because the available evidence also strongly sug- 
gests that the cardiovascular djsfunction is closely related to, if not caused 
by, vitamin B (Bi) deficiencies, any condition associated with prolonged 
high metabolism and low intake of vitamin B, will be particularly liable to 
result in clinical avitaminosis with cardiovascular disturbances Strenuous 
vork, hyperthyroidism and infectious diseases with fever are such bodily 
states Hyperthyroidism is usually associated with an increased appetite 
and with the consumption of a well-balanced diet In rare instances, how- 
ever, it may be accompanied by anoiexia and persistent diarrhea, and in such 
cases cardiac dilatation, polyneuritis and psychosis may be present It is 
interesting that Chvostek 30 quotes the literature up to 1917 on the associa- 
tion of polyneuritis with hyperthyroidism Means 3 ‘ also describes sug- 
gestive cases of hyperthyroidism and vitamin “ B ” deficiency 

It is known, and our experience bears this out, that to patients with 
deficiency polyneuritis and pellagra, both of the alcoholic and of the non- 
alcoholic type, infections in general, and pneumonia in particular, represent 
grave danger The circulation in patients with infections is compaiable to 
that m persons performing heavy and continuous exercise Fever per se 
increases the work of the heart and the rate of the circulation It also is 
associated with a rise 111 the metabolic rate and usually with anorexia, which 
further accentuate a preexisting avitaminosis, as well as the associated 
cardiovascular dysfunctions In a similar way the ordeal of general anes- 



NATURE Or CARDIOVASCULAR DISTURBANCES 


145 


thesia and surgical operation may increase to the breaking point the strain 
on the heart and circulation of “ B ” avitaminotic patients 

The relation of utamm B (B,) to infection and high metabolism ex- 
plains the origin of the infectious theory of beriberi, and the occurrence of 
“ epidemics ” of beriberi Prolonged infections, such as malaria in the 
tropics, will tend to aggravate the existing deficiencies, and will bring to the 
surface underlying or “ subchmcal ” deficiencies In these cases therapeutic 
procedures which terminate the infection or reduce the fever, together with 
the administration of a well-balanced diet and vitamin B concentrate or 
parenteral preparations, may well be life saving 

The data here presented, we appreciate, do not offer final proof of a 
direct relationship between cardiovascular manifestations and deficiency of 
vitamin B (Bj) or of any other vitamin This problem is still open, even 
as far as classical “ beriberi heart ” of the Orient is concerned In this 
study an attempt was made only to present clinical evidence on the thesis 
that ( 1 ) cardiovascular disturbances do occur in association with vitamin 
“ B ” types of deficiency, often with adequate or more than adequate caloric 
intake, (2) while the clinical picture of this condition is variable, neverthe- 
less it is similar m several respects to that of “ beriberi heart ” observed in 
the Orient 

The observations here described also serve to demonstrate that not only 
pellagra, but also beriberi, occurs in Boston This completes the picture, 
showing that all known types of avitaminosis attributed to the vitamin “ B ” 
gioup, as well as to other types of vitamins, are present in the northeastern 
and probabl) other parts of the United States 

Summary and Conclusions 

1 Dysfunction of the cardiovascular system resulting from unbalanced 
food intake is a disease of regular occurrence in the United States This 
leport is based on a study of 120 such cases, 35 of which were investigated 
within two years 

2 The cardiovascular manifestations depend on changes in the nervous 
system, in the vascular system and in the myocardium 

3 1 achycardia followed by bradycardia, gallop rhythm, vagal reflex 
irritability, dilatation of the heart, dyspnea, orthopnea and pulmonary con- 
gestion, associated with bounding arterial pulsation, arterial “ pistol ” 
sounds, engorged veins, warm skm and edema are the usual clinical features 
of severe cases 

4 The hemodynamics are characterized by low vital capacity of the 
lungs, high venous pressure and normal arterial pressure, and by a rela- 
tively or absolutely increased velocity of blood flow and decreased peripheral 
utilization of arterial oxygen The osmotic pressure of the blood is usually 
model atel) low and frequenth remains essentially unchanged while the 
edema disappeais 
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5 The electiocardiograms were normal in but 7 per cent of 67 cases 
The main abnormalities consisted in changes in the f-waves and prolonga- 
tion of the elcctiical systole (Q-l) r l he electrocardiographic changes in 
patients with pellagra or beriberi probably are due to the Bj component of 
the vitamin deficiency 

6 The myocardium often showed “h}dropic” degeneration of the 
muscle and conductive fibers and mu case in the intercellular substances, but 
unalteied water content 

7 The cardiovascular disturbances caused In nutritional deficiencies do 
not form a rigid clinical syndrome Right -ventricular failure, left ven- 
tricular failure, arteriolar dilatation and increased blood flow', peripheral 
circulatory collapse and shock, singly or in combination, have been observed 

8 The onset of the disease may be sudden oi gradual Patients with 
the severe form of the disease show' a tendency to fe\er, to bronchopneu- 
monia and to acute fatal circulatoiy collapse Under therapeutic measures 
such as rest, cardiac drugs, diets rich in vitamin B, or crystalline vitamin 
B 1} all the cardiovascular disturbances usuall) re\eit to normal 

9 The clinical s>mptoms and signs, the blood chemistry, the myocardial 
changes, the hemodynamics and theiapeutic lesponses correspond to those 
described in “ beriberi heart ” m the Orient The disease as observed in 
Boston, however, is characterized by more -varied and more generalized 
involvement of the cardiovascular system 

10 Evidence is presented indicating that -vitamin Bi deficiency plays a 
primary role in the precipitation of the disease Alcohol also is a significant 
factor, not only because it supplies calories wuthout vitamin B„ but also 
because its metabolic effect is similar to that of a pure carbohydrate 

11 The rate of response to vitamin Bj m “alcoholic” and “nonal- 
coholic ” beriberi varies The arteriolar system show's a more rapid change 
than the heart The cardiovascular disorder usually disappears before the 
polyneuritis The factors influencing therapeutic responses are discussed 

12 In normal subjects, as w'ell as in patients wuth diseases other than 
vitamin Bi deficiency, even large doses of crystalline vitamin B, produce no 
appreciable effects 

13 The condition here described bears pertinently on the clinical be- 
havior and the moitahty rates of alcoholic and nonalcoholic patients with 
vitamin “ B ” deficiencies (beriberi and pellagra) It may explain the poor 
reaction of these patients to increases in metabolic rate, such as occur m 
febrile infections, in hyperthyroidism, or under surgical operations The 
therapeutic indications under these conditions are discussed 

This study was conducted with the assistance of Dr Florence \\ Haynes and 
Miss Sophia M Simmons 
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OF DOCTOR JOSEPH HERSEl PRATT 


CHRONIC BILATERAL PYELONEPHRITIS ITS 
ORIGIN AND ITS ASSOCIATION 
WITH HYPERTENSION - 


By Waroeld T Longcope, F A C P , Baltimore, Maiyland 

The continuous study of 22 cases of chronic bilateral p) elonephi ltis has 
led to the recognition of a number of complications and accessory factois 
that have been found to modify the usual course of this rather common dis- 
ease In a previous publication the significant S)mptoms and signs of the 
affection were described in some detail 1 The essential characteristics of 
this form of pyelonephritis consist in its bilateral occuri ence, usually without 
demonstrable or evident obstruction to the outflow of urine 2 It is seen 
most frequently in young women between the ages of 15 and 30, but may 
occur m children or in older women lhe joungest patient in this series 
among adults was 15 years of age, the oldest 55 The disease is usually of 
long duration Symptoms of renal insufficiency may not appear for 10 or 
15 years after the infection is fiist initiated In seven of our patients the 
disease was known to have existed for at least five yeais or longer, and in 
three of them it had been present for fiom 14 to 17 years During this long 
period leading up to the terminal stage, which manifests itself as protracted 
renal failure, the symptoms are usually slight and vague Starting with a 
pyelitis in childhood, an infection of the urinary tract during pregnancy or, 
m rare instances, an outspoken acute pyonephritis there may be from time 
to time attacks of unexplained fever, with or without slight or fairly severe 
pam in the lumbar regions These attacks are often accompanied by the pas- 
sage of cloudy urine Occasionally theie is a history of albuminuria of 
many years’ duration Often there is a story of malnutrition, oi sometimes 
of retarded growth in children, leading occasionally to rickety deformities 
In some instances the progress of the disease is, for jears, symptomless 
Unless the patient has symptoms or signs of renal failure, the condition 
is usually considered to be a chronic pyelitis It is not until headache, 
nausea, vomiting, loss of weight, lassitude, dyspnea, or, m a few instances, 
convulsions, occur that the patient, in more or less desperate condition, is 
seen by a physician Thirteen of our cases were not seen until the terminal 
stage of the disease was far advanced Fourteen of these patients are 
known to have died, and m six of them the true nature of the disease was 
not recognized until autopsy which was obtained m 10 of the 12 cases 

It is possible however to determine the presence of the disease years 
before it is so far advanced The signs that are of particular importance 

* Rcccn ed for publicition April 27, 1937 
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are as follows Iheie is often slight pallor, a lathei dr) skin, and frequently 
a tendenc) to undei weight Edema is extremely rare, except when myo- 
cardial failure complicates the latei stages of the disease Unless hyper- 
tension supeivenes, the lieai t is not enlaiged The blood pressure is not 
often elevated during the early stages of the disease The S)stohc blood 
pressuie w'as below 125 mm and the diastolic below 85 mm of Pig m five 
of nine cases which w’eie seen at this period 

As the disease advances it is usual to find that the blood pressure uses 
This is not, how'ever, an imaiiable occurrence, for in at least three fatal 
cases the blood piessuie remained essentiall) normal In one woman of 21 
the highest recorded blood pressuie was 118 systolic and 68 diastolic, m a 
man of 24 the blood pressure varied between 120 systolic with 78 diastolic 
and 145 systolic w'lth 75 diastolic, and in a boy of 15, the highest pressure 
w r as 140 s)Stolic and 90 diastolic 

These instances should be recoi elecl as exceptions i ather than as exempli- 
f)ing the lule, foi usually the blood pressuie rises during the lattei months 
oi years of the disease and maj reach such high figmes as 225 mm of Pig 
systolic and 150 mm Pig diastolic 

The retina usuall) show no changes until the disease is far adianced or 
has actually reached the tei nunal stage 

At times theie is costo-\citebial tenderness The urine is passed in fan 
quantities the specific giaeit) is constantl) low' and with the progress of the 
disease becomes piactically fixed at a figure neai 1 010 or 1 012 The urine 
contains traces oi moderate amounts of albumin, laiely casts oi red blood 
cells, but man) lcukoc)tcs wducli -vary in numbers fiom time to time In 
the great majonty of patients cultuics fiom the mine give at some time a 
grow'th of B coli In a few' patients this organism w r as constantly present, 
but more often it appealed only at intervals Though the early stages ot 
the process may not be accompanied by any definite impaument of renal 
function, a sti iking featuie is the unexpected fiequency w’lth which a marked 
impairment of renal function occurs at a time when the patient feels pei- 
fectly well Months or even years before the terminal stage, the non-protein 
nitrogen of the blood may be chstmctl) elevated above normal, the phthalein 
output greatly l educed, and the cuive of excretion flattened, the specific 
gravity of the urine fixed at a low' level, and the urea clearance far below' 
noimal In one patient who has been under obseivation for 7% years, the 
non-piotein nitiogen of the blood has never fallen below 42 mg per 100 c c 
and has at times reached 50 mg pu 100 c c , the specific giavity of the mine 
has been constantly fixed betw'een 1 001 and 1 004, the phthalein output has 
gradually fallen fiom 60 pei cent to 47 pci cent, and the urea clearance fiom 
42 pei cent to 21 pei cent of the noimal standard Dining all this time the 
patient, except for occasional headaches and attacks of lumbai pain, has felt 
well and been constantly at woik In another patient the non-protem nitio- 
gen of the blood lemained about 74 mg pei 100 cc foi three years before 
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death, and m a third patient, who has lecently died, the non-protein nitrogen 
of the blood has varied between 55 mg pei 100 c c and 88 mg per 100 c c 
foi three yeais During this protracted penod of renal insufficienc) theie 
are rarely any of the symptoms that can be ascribed to this defect 

In some of these patients who display such long periods of renal insuf- 
ficiency, the urine remains neutral or slightly alkaline This may occur in 
the absence of evidences of cystitis and when the mine is sterile In such 



Fig 


Case 2 


(No 20 in table) Outlines of pyelograms of kidney pehes showing 
dilatation of ureters 


A Outline of pjelogram from right normal kidnej 
B Outline of pyelogratn from right kidnej Case 12 Table I 
C Outline of pjelogram from left kidnej' Case 5 Table I 
D Outlines of pyelograms from Case 1 Table I 
E Outlines of pyelograms from Case 1 text (Case 18 Table I) 
F Outlines of pyelograms from Case .2 text (Case 20 Table I) 
Showing marked dilatation of ureters and pehes 


patients it may, m fact, be impossible to produce an acid urine, either by the 
administration of ammonium chloride or by a ketogemc diet This occurred 
m one of our patients who developed sj mptoms of acidosis, with a reduction 
of the C0 2 combining power of the serum to 29 6 volumes per cent, and still 
excreted ui me which was alkaline or neutral in reaction 

One of the most important er idences of the disease is obtained by pyelog- 
raphy The characteristic change observed in the pyelogram is a distortion, 
flattening and reduction m the size of the pelves (figure 1 ) This may occur 
•without dilatation of the ureters, though in some instances there may be 
uniform or irregular dilatation of the ureters An actual enlargement of 
the peh es of the kidneys is rai e The c) stoscopic examination shows, as a 
mle, no changes m the bladder, though m one case ulceration of the mucosa 
\\ as obsen ed 
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A combination of those various featuies pioduces a clnncai picture which 
has such distinctive characters that one is usually able to recognize the dis- 
ease, even though it occurs in patients who aie apparently in excellent health 

Ihe pathological changes in the kidneys which ha\c been so frequently 
described ’• 4 ’ ■’» 0 suggest that the pi ogress of the disease is caused through 
the gradual destruction and elimination by inflammation and scan mg of 
small portions of the kidneys The intervening paicnchyma remains com- 
paiatively noimal in appearance and apparently functions adequately The 
kidney fails completely when this ptocess of amputation reaches a point that 
is incompatible with life, 01 when a complication such as arteriolar sclerosis, 
01 acute difiuse glomerular ncphntis, is supci imposed upon the renal struc- 
tuie that is ahead} seriously damaged Death may also occui from some 
intercurient infection, but in all of our fatal cases uicmia closed the picture 

It is of great importance to determine the exact manner in which the 
disease arises In the majonty of cases cultures of the urine and fiom the 
pelves of the kidney show a growth of Bacilht<; colt, and it is to be presumed 
this organism causes the onginal and the persistent infection A gross in- 
flammation of the mucous membiancs of the bladder, such as commonly 
occurs in stncturcs of the urethra 01 piostatic lnpertiophv is not present 
Iheie is laiely any evidence of gioss stiictuies of the ureters though in cases 
of long duiation points of nairowung, particularly m the poition that courses 
through the wall of the unnaiy bladdci, may be present It is in these eases 
that niegular dilatation of the ureteis may be found It is extremely dif- 
ficult to determine, once the disease is w r ell established, whether these ana- 
tomical strictures ongmally piedisposcd to an ascending infection of the 
uunary tiact, 01 simply occui as a complication of the long continued pas- 
sage of infected urine from the kidneys There is, henvever, considerable evi- 
dence to indicate that in infants and young chilchen, so-called pyelitis is 
actually an acute pvonephntis, ansing bilaterally from hematogenous infec- 
tion of the kidneys (Bugbec,' Cliowm , 8 Wilson and Schloss, J Band, Dun- 
lop, and Dick 10 ) 

It is very difficult to obtain definite infoimation on this point in the adult, 
but the following cases seem to indicate that acute pyonephutis may occui 
in adults as a primal y disease presumably from hematogenous infection of 
the kidneys by Bacillus coh, and fuithei that recoveiy r fiom the acute phase 
may be followed by intermittent pymria due to Bacillus coh The first case 
must exemplify a veiy unusual situation 

Case 1 (No 18 in table) A young unmarried white girl, 16 years of age, was 
admitted to the Johns Hopkins Hospital on September 27, 1936, complaining of cramps 
in the stomach and dysentery Her father had died of cancer of the rectum For 
seven oi eight years she has been subject to attacks of abdominal cramps which have 
come on every few months They have lasted two to three days Eight days before 
admission she had one of these attacks which was very severe Three days after the 
onset of this attack hei eyes had become swollen, and a day oi two later hei hands and 
feet were also swollen 
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Physical examination showed a pale undernourished girl with temperature 100 6°, 
pulse 116, respirations 18 There was moderate anasarca, with swelling of face and 
pitting over shins The fundi oculi showed increased shimmer of retina Lungs were 
clear to percussion and auscultation Heart was not enlarged and there were no 
murmurs Blood pressure was 120 systolic and 85 diastolic Abdomen was distended 
and tender Liver, spleen, and kidneys were not palpable Slight clubbing of the 
fingers was noted Red blood cells 1,870,000, hemoglobin 39 per cent, white blood 
cells, 8,520, polymorphonuclear leukocytes, 60 per cent Urine was acid, 1 010 spe- 
cific gravity, there were large amounts of albumin — 7 grams per liter, many granulai 
and leukocytic casts, few red blood cells and gieat numbers of leukocytes Septembei 
28, non-protein nitrogen of blood was 80 mg per cent , total plasma proteins 4 81 gm 
per cent, albumin globulin ratio 60/40 Blood culture made September 29 showed no 
growth Culture of urine on September 30 showed growth of Bacillus colt On this 
day a transfusion was given October 2, phthalein excretion was 12 per cent in two 
hours, October 3, phthalein excretion was 24 per cent m two hours Temperature 
remained elevated from September 27 to October 17 She continued to have severe 
abdominal cramps and diarrhea On October 5, the non-protein nitrogen of blood 
was 76 mg per cent, and urea clearance 25 per cent of normal standard 

After October 5, there was some improvement The edema diminished and fi- 
nally disappeared by October 11 The albumin decreased to a small amount by 
October 9, but casts, red blood cells, and leukocytes continued in large numbers in 
the urine There was rapid improvement in renal efficiency By October 12 the 
non-protein nitrogen of the blood had decreased to 34 mg per cent, and on October 
13, the phthalein was 72 per cent in two hours By October 15 the non-piotein 
mti ogen of the blood was 30 mg , and the urea clearance 64 per cent of maximum 
standard Cultures from the urine continued to show hea\y growth of Bacillus coh 
At this time proctoscopic examination showed great numbers of polyps m the rectum 
and roentgen-ray of the colon demonstrated multiple pol>posis, which was belies ed 
to explain the attacks of abdominal cramps and diarrhea that she had had for many 
years 

She was given ammonium chloride for a few dajs until the urine became suf- 
ficiently acid (pH 5 5), and, on October 18, 12 gm ammonium mandelate were ad- 
ministered dail> for five days By October 22 cultures of the urine showed no growth 
of Bacillus colt Subsequently cultures from October 27 to November 2 were sterile 
llie albumin, red blood cells, and leukocytes rapidly diminished in the urine For a 
few days the casts increased November 2 to 6 the urine contained either traces of 
albumin or no albumin, occasional leukocytes, no red blood cells, and occasional hyaline 
casts On November 29 the phthalein was 93 per cent November 10 Hemoglobin 
80 per cent, red blood cells 4,070,000 Since this time, as the chart (chart 1) shows, 
there have been recurrences of the bacilluna, controlled temporarily by the use of 
ammonium mandelate Pyelograms made in March 1937 showed no abnormalities 
(figure 1 E) 

It seems evident that this gill was suffering from an acute pyonephntis 
due to Bacillus coh The renal infection was possibly hematogenous and 
secondary 7 to an inflammation of the colon associated with multiple polyposis 
Rapid sterilization of the urine and complete lecovery 7 from the acute py r o- 
nephritis followed the administration of ammonium mandelate, but sub- 
sequent cultures fiom the urine have gi\en at intervals a growth of Bacillus 
coh indicating that the infection of the kidneys has not been eradicated 
1 his patient not only illustrates one mode of origin of chronic py elonephritis, 
but exemplifies in a stiikmg mannei the immediate benefit deined from the 
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Chart 1 (Otse 1 text) showing comse of illness of T K from Scptunbu 1936 to Anril 1937 
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use of ammonium mandelate m infections of the urinary tiact by Bacillus 
coll 

Though it seems piobable that this mode of onset may account for the 
origin of the disease m many, if not the majonty of cases of this type of 
bilateral p> elonephritis, it is quite possible that some form of obstruction to 
both ureters may predispose the kidneys to infection The enlarged uterus 
of pregnancy might act m this manner In rare instances, congenital stric- 
ture or unexplained bilateral dilatation of the meters, such as has been de- 
scnbed by Ellis and Evans , 11 might pioduce the same result The follow- 
ing case may be an example of this latter condition 

Case 2 (No 20 in Table) A white married man, 29 years of age, was admitted 
to the Urological Ser-vice of the Johns Hopkins Hospital on June 24, 1936 (For 
the early records I am indebted to Dr H H Young ) He complained of “kidney 
pain ” He came of a healthy family and had usually been well He could not recall 
any past illnesses except measles and mumps as a child There had been no urinary 
disturbances Marned eight years, Ins wife had had no miscairiages, he denied any 
venereal infection While in perfect health he suddenly developed pain in the epi- 
gastrium and both kidnev regions nine weeks before admission (May 1936) The 
attacks were repeated but did not prevent his working He soon developed jaundice, 
lost appetite, was nauseated and vomited Jaundice lasted about two weeks and as it 
disappeared he improved, but attacks of pam persisted Two weeks before admission 
(about June 10, 1936) pains became particularly severe, lus temperature rose to 103° 
and he went to bed Nocturia appealed without dysuna he had chills and fever, and 
the pain became worse 

On admission his temperature was 102° F, blood pressure 195 systolic and 112 
diastolic, pulse 72 He was somewhat undernourished There was no edema 
Lungs were clear to percussion and auscultation, the heart was not enlarged, the 
PAII was 7 5 cm to left of nndline m the fourth interspace There were no mur- 
murs There was tenderness in the costo-v ertebral angles, over the kidneys, and to 
the left and below the umbilicus Liver edge was readily palpable, spleen not felt 
The prostate was small and not tender Hemoglobin was 94 per cent, leukocytes 
12,500 The urine was acid, amber, sp gr 1 020, no sugar, albumin 2 -f- , no casts, 
rare red blood cells Wassermann reaction was positive On June 25, phthalein 
excretion was 89 per cent, non-protein nitrogen of the blood 60 mg per 100 c c Cul- 
ture of the blood showed less than one colonv per c c of Bacillus colt, culture of the 
urine showed Bacillus coh 

An irregular temperature persisted with continuation of the pam By June 26 
blood pressure had fallen to 128 systolic and 70 diastolic, blood urea 32 mg per 100 
cc The urine continued to show small amounts of albumin and pus, but only oc- 
casional casts Blood cultures made on July 1, 3, and 5 showed no growth Cysto- 
scopic examination showed no abnormality of the bladder , the ureters could be readily 
catheterized , cultures of urine from both ureters showed Bacillus coll Phthalein ap- 
peared in the urine from both ureters in five minutes, 25 per cent was excreted from 
the left and 35 per cent from the right in 30 minutes Ureteral catheters were left m 
place There was excellent drainage from both sides, but the patient continued to 
have chills and fever Retrograde pyelograms on Tuly 9 showed marked dilatation of 
the low'er portions of both ureters with pelves that appeared normal (figure IF) 
There were no calculi 

He was admitted to the Aledical Wards on Julv 12, 1936 At this time the blood 
pressure was 120 svstohc and 72 diastolic, he showed loss of weight and some anemia 
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I lie hemoglobin was 76 per cent, red blood cells 3,600,000, but there was no increase 
in leukocytes, 8 000 J here was still ferer, and tlieie was tenderness to deep pressure 
in both fl inks i he urine was alkaline sp pi ] 001 with traces of albumin and much 
pus, but no casts there w'as fevet with daih rises of temperature from 99 4° to 
102 4° 

On July 13 the 11011 -protein nitrogen was 25 mg per 100 cc , the CO. combining 
power of the scium 65 3 pei cent, and a culture from the urine showed heary growth 
of Bacillus colt A culture from the blood ga\e no growth '1 he patient was placed on 
3 gi.ams of potassium iodide a da>, and sc\en dajs later the temperatuie was lowei, 
the fe\ei disappearing after the twelfth dar He was discharged on July 29 1936, 
but leturned to the hospital on No\ ember 13, 1936, sajing that he had received eight 
injections of arsphenaimne and eight injections ot bismuth in the internal He had 
felt well, working dailj until three dars befoie admission (Novembei 10), when lie 
experienced dull pain m the lumbar region and in the epigastrium, and felt chilly 
1 he pain giew r woise and he had chills, fever, sweats, and frequency of urination 
On admission the temperature w'as 104°, pulse 92 The skin was dr>, the lungs clear, 
the heart not abnonnal, and the blood pressure 120 sestohe and 60 diastolic There 
w'as tenderness m the costo-vertebral angles and in both lumbar regions, the beer was 
palpable, the spleen not felt llieic w'as no edema The hemoglobin was 100 per 
cent, red blood cells 4,700,000, leukoertes 12,750 Urine was cloud), pale sp gr 
1 007, acid, showed no albumin, no casts but great numbers of leukoertes, cultures 
gare a heary growth of Bacillus colt Nor ember 14, non-protein nitrogen of the 
blood was 30 mg per 100 cc Norcmbei 15 phtlnlcm excretion was 70 per cent in 
two hours No\ ember 18, urea clearance was 6S per cent of normal standard B> 
Norember 17 temperature had f illen precipitateh to normal, and traces of albumin 
and much pus appeared m the uune In an eftort to comint the urnnri infection 
after a prelnmnan couise of ammonium chloride (6 to S grams a das ) from Nor em- 
ber 15 to November 21, when the required urinan acidity of at least pH 5 5 was 
obtained, ammonium mandelatc was administered in doses of 12 grams a dar from 
November 21 for 14 da\s without definite effect, for Bacillus coh was cultivated per- 
sistently from the urine from Norcmbei 14 to December 9, fire da)s after the course 
of ammonium mandelate There was, however, giadual symptomatic improvement 
On December 1, 1936, the non-protein nitrogen of the blood was 32 mg per 100 cc 
the blood pressuie 130 systolic and 80 diastolic, and on December 6 the phthalein 
excietion rvas 50 per cent m trvo hours On December 10 cvstoscopv shorved a 
granular cystitis, the uieteis could be leadilr catheterized, the ureteral orifices rveie 
dilated by bougie Pyelograms made again on December 10 rvere similar to those 
obtained on July 9 and shorved no abnormality of the pelves, but a dilatation of the 
uieters affecting particularly the lorver portions (figure IF) On January 2, non- 
protein nitrogen of the blood rvas 32 mg per 100 cc January 4, cultures from 
uune again showed Bacillus coh Following a preliminary period of ammonium 
chloride a second course of ammonium mandelate rvas started on Januar) 5, but this 
could not be completed for tile patient left the hospital on January 9, 1937 

It seems more than probable that this case is illustrative of an acute 
pyonephritis arising fiom an hematogenous infection by Bacillus coh in a 
patient who rvas already the subject of an abnoimahty of the urinary tiact 
consisting of bilateral dilatation of the ureters due perhaps to some congeni- 
tal anomaly It is impossible, however, to exclude the urinary tract as the 
primal y seat of infection with an invasion of the blood subsequently b> 
Bacillus coh 

The acute illness in this patient may be legal ded as the onset of a seiious 
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and peihaps progressive infection of the kidneys and renal pelves, for it has 
not, so far, been possible to eradicate the infecting organism 

It has been pointed out that as the bilateral chronic pyelonephritis pro- 
gresses there is a distinct tendency for the blood pressure to rise The blood 
pressure was above 160 systolic and 105 diastolic in 10 of 15 patients who 
were observed during the advancing or terminal stages of the disease In 
half of these the systolic pressure was 200 or over, and in 10 the diastolic 
pressure was between 110 and 150 mm of Hg The gradual rise of blood 
pressure from comparatively normal levels (105/60 and 146/90), during 
the early stages, to high levels (200/118 and 162/102) m the later stages 
could actually be followed in two patients 

On the other hand, in seven cases, including the two patients referred 
to above who were observed during a comparatively early stage of the dis- 
ease, only one showed a systolic blood pressure over 140 or a diastolic blood 
pressure over 85 (146/90) The highest systolic pressure in five of these 
patients was not above 120, or the diastolic pressure above 85, while in foui 
the highest diastolic pressure was not above 80 mm of Hg In one patient 
the highest blood pressure was 138 systolic and 78 diastolic 

Since the hypertension comes as one of the late manifestations of the 
disease, it is important to learn whether it is due to a complicating arteriolar 
disease or whether it is to be considered as an essential part of tbe clinical 
picture and is related directly to the failing lenal function itself 

It is hai dly possible to accept the latter suggestion without some reserva- 
tions, for it was found that the blood pressure was within normal limits or 
only slightly increased m seven patients in whom the evidences of renal 
failure were pronounced as measured by the retention of non-protein nitro- 
gen, the excretion of phthalein, or the urea clearance Five of these patients 
died In four the systolic pressure never rose above 145, and m one varied 
between 110 and 170 One patient is living and the fate of the other is 
unknown Four of the fatal cases came to autopsy 

On the other hand, if one inquires into the combination of hypertension 
with hemorrhagic retinitis and arteriolar lesions of the fundus, it is found 
that the relationship is quite striking Table 1 gives the results of this 
stud} Dr Arnold Rich has very kindly examined the organs of the cases 
that have come to autopsy, with special reference to the condition of the 
aiteiioles It has, therefore, been possible to add the valuable information 
obtained from him to the study of Cases 5, 6, 7 8, 9, 11, 15, and 16 (table 
1 ) 

It may be seen that in 11 of the 12 patients who showed any elevation 
of blood pressure above normal, pathological lesions in the arteries and 
arterioles of the retina were observed during life in all but one The 
arteriolar disease was combined with hemorrhages in eight cases and \\ ith 
hemorrhages and exudates in four patients On the other hand, in seien 
cases seen during the earl} stages of the disease when the blood pressure i\as 
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within normal limits, except in one patient when it was 140 systolic and 85 
diastolic, the fundi were normal In this one patient slight alteiations were 
observed m the arterioles In spite of the normal blood piessure and the 
normal appearance of the fundi oculi, the renal function was definitely im- 
paired m four In the seven patients seen during the latter stages of the 
disease, in whom the blood pressure was eithei within normal limits or only 
slightly elevated but in whom the lenal function was markedly depressed, 
pathological changes were seen in the fundus in only three, in two of whom 
the pressure was slightly elevated 

It seems, therefore, that the ophthalmological picture of retinal arteriolai 
sclerosis and hemorrhagic retinitis is much more nearly related m these pa- 
tients to the hypertension than to the pi esence or degree of renal insufficiency 

The results of the microscopical examinations of the organs at autopsy 
are as follows All cases showed a marked and extensive pyelonephritis In 
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no case, however, could Dr Rich find, m addition to the pyelonephritis, pro- 
nounced or extensive hyaline sclerosis of the arterioles of the kidneys or 
other organs such as the pancreas, adrenals, and intestines 

In the four fatal cases (6, 8, 14, and 16) in which the blood pressure 
remained within normal limits or was only slightly elevated, sometimes only 
at intervals, the arterioles of the kidney, pancreas, adrenals and intestines 
appeared normal In one case (14) there was a complicating and definite 
glomerular nephritis In three cases in which hypertension was marked and 
was one of the outstanding features of the clinical course a few arterioles 
were found in the kidney, pancreas, adrenals and intestines which showed 
moderate hyaline sclerosis, but the lesions were almost minimal m extent 
One of these patients showed extensive hemorrhagic retinitis with retinal 
exudates (Case 5, fundi) A second showed extensive hemorrhagic reti- 
nitis with pronounced lesions in the arterioles and the third presented well 
marked changes m the retinal arterioles, without hemorrhages, exudates or 
edema Two patients (11 and 15), both with pronounced hypertension, 
showed in addition to the extensive pyelonephritis a diffuse and advanced 
glomerulai nephritis with moderate to minimal hyaline sclerosis of the 
arterioles m the kidney, pancreas, and adrenals One of these patients (11) 
was not observed to have retinitis though the retinal arteries showed abnor- 
malities, the other (15) showed marked lesions of the retinal arterioles with 
fairly extensive terminal hemorrhagic and exudative retinitis 

One must conclude from a study of this short series of fatal cases that 
widespread and extensive arteriolar scleiosis did not occur Scattered and 
sometimes minimal hj aline sclerosis of the arterioles of the kidney, pancreas 
and adrenal was found in five of the fatal cases who during life had markedly 
elevated blood pressures In two of these cases there proved to be, m addi- 
tion, a diffuse chronic glomerular nephritis In the four cases in which 
hyaline sclerosis of the arterioles was not seen in sections of the organs, the 
blood pressure during life was within normal limits in one and only slightly 
elevated m the others In one of these latter cases a diftuse chronic 
glomerular nephritis was found at autopsy (14) 

It appears, theiefore, that the hypertension which was found to exist in 
the terminal stages of the disease, or was observed to develop during the 
course of the disease m two patients, was not associated with pronounced 
arteriolosclerosis of the vessels of the kidneys, or with widespread uniform 
involvement of the arterioles of other organs In spite of the marked hyper- 
tension and the lesions in the fundi, which were present during life m sev- 
eral of these patients, the pathological lesions at autopsy were not as exten- 
sive as those usuall) observ ed m arteriolosclerosis Unfortunately the fundi 
were only examined lnstologicallj m one case In this patient (Case 5) the 
blood pressure varied from 180 sjstohc and 150 diastolic to 225 systolic and 
150 diastolic, there was cardiac h)pertrophy with mjocardial insufficiency 
as a terminal event It was noted by the late Dr William H Wilmer that 
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the optic discs were swollen, the aitenes narrow, tortuous and megular, and 
that there were many hemoirhages and exudates m the choroid 1 he picture 
was considered by him to icpiesent \asculai sclerosis of the letmal and 
choroidal vessels This histological examination of the letina w r as made of 
several sections cut at different le\els through both orbits They showed 
that there w r as edema of the nene head with seieral hyaline arterioles in the 
nerve head There w r ere no h) aline artenoles in the letina, no hemorrhages 
or exudates, but seveial small seals which may have been the result of 
organi7cd hemorihages oi exudates Such marked incompatibilities are 
certainly not usual, and it is difficult to understand why abnormalities duiing 
life, which are, as a rule associated with arteriolosclerosis should prove, at 
autopsy, to be accompanied w'lth so few anatomical lesions 

Unfortunately lumbar puncture was not perfoimed in these patients and 
no information is available, therefore, concerning the pressures in the spinal 
fluid In view of Pickei mg’s 12 observations upon the association of 
albuminuric retinitis with high spinal fluid pressures, it would ha\e been 
valuable to have data upon this point 

It was often noted that the height of both the svstolic and diastolic blood 
pressures changed considerably from time to time in many of these patients 
In Case 9 theie were variations from 160/100 to 230/140, m Case 12 from 
140/80 to 180/120, in Case 13 from 138/90 to 170/110, and in Case 16 
from 110/80 to 170/110 Although this is not uncommon in some in- 
stances of artenolosclerosis it is obsened more often in patients who aic 
suffering from the form of hypei tension geneially designated as essential 
It is also to be remaiked that retinal hemorrhages were much more common 
( 8 cases) than exudates (4 cases), and that swelling of the optic disc, though 
frequent (9 cases), was raiely marked 

One might therefore conceive of the condition as being somewhat dif- 
ferent from the classical foims of aiteriolar disease Although it is impos- 
sible to correlate satisfactorily the elevation of blood pressure with the pres- 
ence or intensity of renal insufficiency, it is to be noted that retinal hemor- 
rhages and exudates weie only found in those patients who showed evidences 
of marked renal impairment 

The experimental woik of Goldblatt and his cowoikers 33 has shown 
that ischemia of the renal tissues of dogs and monkeys 14 produced by le- 
ducmg the arterial flow of blood to the kidney through constriction of the 
renal arteries, results m a persistent elevation of blood pressuie Even con- 
striction of the arterial flow to one kidney may, and usually does, result in a 
definite increase in blood pressure, though the rise is much greater and of 
longer duration when both renal arteries are constricted 

This work has been amply confirmed by Page, 10 Elaut 10 and by Wood 
and Cash 17 Page has shown that deneivation of the pedicle of the kidneys 
does not pi event the use of blood pressuie following the Goldblatt opeiation, 
and Goldblatt 13 reports that excision of the dorsal sympathetic ganglia and 
splanchnic nerves does not reduce the blood pressuie in Ins dogs 
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The experiments of Tigeistedt and Bergman 1S upon the presence of a 
pressor substance m the kidneys of rabbits designated by them “ Renin ” 
have been lepeated and modified by Harrison, Blalock, and Mason, 1 " and by 
Prinzmetal and Friedman 20 The former authors found that extracts of the 
kidneys of normal dogs usually pioduced moderate transient increases in 
blood pressure when injected intravenously into unanesthetized dogs, but 
that extracts of kidneys from dogs made hypertensive either by ligation of 
the ureters or by the Goldblatt method pi oduced a much greater rise in pres- 
sure than the extracts from normal kidneys Prinzmetal and Fnedman not 
only compared the extracts from the two kidneys of dogs, after one renal 
artery had been constricted with resulting hypertension, but compared the 
effects of extracts from the kidneys of patients who had died with benign 
and malignant hypertension, chronic glomerular nephritis, and from chronic 
pyelonephritis with extracts of normal human kidneys It was found that 
the extracts of the abnormal kidneys from both dogs and human beings weic 
usually much moie potent in their ability to raise the blood pressure when 
injected intravenously into dogs than the extracts of normal kidneys 

It is not understood how renal ischemia or the injection of extracts of 
diseased kidneys cause hypertension, but the results suggest that the pressoi 
substance present normally in the extract from the cortex of the health} 
kidney is much increased in the diseased kidney Whether these experi- 
ments and observations have any bearing on the hypertension developing 
during the later stages of chronic pyelonephritis with contracted kidney it is 
not possible to say, but there are analogies which are highly suggestive in the 
two sets of conditions 

It is a matter of particular interest that constriction of only one renal 
aitery m dogs will result in a moderate degree of hypertension which may 
persist for some time Both Jacoby 5 and Hashnger 4 report instances of 
unilateral “ Schiumpfmere ” due to chronic pyelonephritis and the condition 
does not seem to be extremely rare It may occur in individuals in whom a 
chronic infection of the kidney occurs m relation to a renal calculus imbedded 
in one of the calyces of the kidneys One such case has come under my ob- 
servation In this patient the unilateral pyelonephritis was associated with 
hypertension The blood pressure varied from 210/120 to 140/100 There 
was no evidence of renal insufficiency for the phthalem excretion was 90 pei 
cent m two liouis, the non-protein nitrogen of the blood 30 mg per cent, the 
utea clearance 63 per cent of the normal standard, while the specific giaiitv 
of the urine vai led from 1 006 to 1 030 The question naturally ai lses, how" - 
ei er, as to whether disease, such as this, of one kidney could produce a pei - 
sistent elevation of blood pressure m man 

Conclusions 

1 he contracted kidney of chronic pyelonephritis ma) arise in adults, as 
it is said to arise m infants and children, from a hematogenous infection of 
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the kidneys 'J he bacteiium which is usually icsponsihle foi this infection 
is Bacillus coh 

The onset of the disease maj assume the foim of acute pyonephntis 
Ihe disease pi ogresses insidiously for years but maj be recogni/cd m 
many patients during tins insidious stage by special methods of examination 
During the latter phases, the chronic renal insufficiency is often, but not 
always, combined with intermittent or persistent hypertension 

Hcmorihagic retinitis occasionalh with exudates may occur at this time 
Ihe hypertension w r as not associated with pronounced or extensive 
aitenolosclciosis in nine fatal cases which came to autopsy, for among six 
of these patients who had an elevated blood pressure during life only five 
showed any ai tcriolosclcrosis at autopse, and in tw'o of these it w r as minimal 
in degree and in extent In thiec of the fatal cases the chronic pyelonephri- 
tis w r as combined with a chronic diffuse glomerular nephritis 

The explanation for the h} pci tension occurring particularly during the 
lattei stages of the eontracted kidnee of pj eloncphntis is not clear 
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O! DOCTOR JOSEPH I JERSEY PRATT 

PRIMARY INFLAMMATION OF ARTERIES ' 

]>} I low \KD T K\ksm:m, M D , F A CP, Cleveland, Ohio 

Arthurs may become m/lamed because of the extension of neighboimg 
inflammations or because of the action of bacteria or parasites brought to 
the site from some more or less remote portal of entt\ The disease is due 
to the pitstnee of the infective agents and their products There arc other 
forms of aiteritis which appeal to be independent of the immediate presence 
of infectious organisms Ultimate!} both these forms of arteritis are 
probablj due to the products of the organisms, but there is at least an aca- 
demic diffeience between those m winch bacteria are found in the inflamed 
fccus and those m which they are not Similar lesions are found without 
known infection in the body Furthermore, there are some m which In- 
pereigic phenomena seem to pk) an important part It is proposed to 
apph the term secondary arteritis to those in which infectne agents are 
present and the term primary aiteritis to those in wdnch these agents are 
not demonstrable 

Vascular changes in acute infectious diseases June been e\tensnel j 
studied and much of the pertinent literature is reviewed by Karsner and 
Bayless Degeneratne and mild or severe inflammatory lesions of the 
arteries, not directly caused by an infective agent, are u r ell known, but few 
if any correlative studies have been published The original account of 
penai teritis nodosa by Rokitansky m 1852, correlated with the clinical as- 
pects by Kussmaul and Meier in 1866, has been followed by many publica- 
tions on arterial inflammations, in which the teim has been employed to 
designate several vaneties of necroti/mg f and exudative artentis Critical 
examination of several reports shows that what is called periarteritis nodosa 
by the authors does not fit even the imperfectly known clinical or patho- 
logical characters of the disease The confusion is recognized by Klinger, 
Arkm and others who have suggested distinguishing features This report 
is a further attempt at clarification The arterial diseases described belcnv 
have been found sometimes m single oigans or parts, sometimes in a few 
separate situations and sometimes widely distributed In this study atten- 
tion is directed particularly to small arteries of different size, generally w'lth 
an outside diameter of something in the order of 100 to 500 micra and not 

+ Reported in abstract before the meeting of The American Association of Pathologists 
and Bacteriologists, April 10, 1936 (Am Jr Path, 1936, xii, 740 ) 

From The Institute of Pathology, Western Reserve University and Unnersity Hos- 
pitals, Cleveland, Ohio 

Aided by a grant from the Josiah Macy, Jr Foundation 

f In the literature the terms necrosing and necrotizing are used interchangeably The 
lattei has become customary in this laboratory 
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including arterioles with an outside diametei of 50 micia or less The 
inflammations occupy usually only a comparatn ely shoit segment of the 
vessel They do not frequently extend to the arterioles and if they do, they 
involve only the proximal part of the arteriole 

In order to facilitate discussion, a classification is desirable and the 
following scheme is suggested 

Arteritis 

Acute 

Alterative (degeneiatn e) 

Necrotizing 

Exudative 

Vegetative (thrombo-artei ltis) 

Proliferative 

Organizing 

Chionic — combinations of 
Intimal 
Medial 
Adventitial 

Acute Altaativc (Degcna atwe) Aiteritis The simpler retrogressive 
changes are found principally in the form of intracellular and intercellular 
edema Lesions of this sort were described as early as 1869 by Hayem 
as an accompaniment of infectious diseases The intima may show swelling 
not only of the endothelial lining cells but also those of the sub-endothelial 



Fic 1 
granulai it\ 
generation 


Edema of media, observed as a \acuole at one pole of section, together with 
ot cjtoplasm and almost complete disappearance of medial nuclei Acute dc- 
Male, aged 5 a ears, rheumatic fever (X 500 ) 
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tissues in aitciies of sufficient si/e to li.nt this lajcr IntcrecllulRr accumu- 
lations aie not ficqucnt but ma\ he obsened, cspceulh in rheumatic fe\cr 
Tlie media mav show the same loims of disease So-cdUcd chiomotropic 
degeneration is found much moic often in the media than m the ultima 
It diflers fiom simple edema m that it stains somewhat as does connects e 
tissue mucoid, but is piobahly primanl) edematous in character Changes 
in the elastic laminae include swelling, splitting and fragmentation The 
justification for lcgardmg these degenerative lesions as inflammatory lies 
not in the fact that they unariabh show associated exudatne 01 prohfera- 
tn e phenomena, but ratliei in that the) exhibit these ehanges as the disease 
pi ogresses This progression is indicated b\ comparison of a large number 
of specimens rather than In directh obsened sequences 

In addition to the infeetious diseases, vascular edema has been obsened 
m neo-arsphenamiiie poisoning (Christianson), m experimental allergy 
(Murasawa, and Kaiserhng and Ochse) iollouing partial denervation 
(Iverper and Collier), as the result of repeated grafting of adrenals (Lenclie 
and Froehhch), and as a lesult of piolonged life in compressed air (Smith, 
et al ) Both edema and chromotiopic change arc common in periarteritis 
nodosa 



Fir 2 Acute necrotizing arteritis in kidney Unexplained acute diffuse aiterial disease 

Female, aged 19 jears (X 194 ) 


Acute Neaotixmg Aitentis Except where a lesion is found in arteries 
which are so small that they approach arteriolar size, necrosis generally is 
first seen m the media It may occur as an isolated ai ea but usually involves 
the entire circumference of the artery in a given segment Confluence of 
cells, coarse granularity oi hyahmzation of cytoplasm and complete dis- 
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appearance of nuclei usually characterize the necrosis With the exception 
of minute arteries, pyknosis and karyorrhexis are only occasionally present 
Necrosis often extends to involve the mtima and adientitia, but except for 
the smallest arteries is rarel) pumarj m those coats In contrast to the 
simpler degenerative lesions, exudation is constant when necrosis is found 
The proportions of the cells of the exudate var> , sometimes they are prin- 
cipally lymphocytes and sometimes the polymorphonuclear leukocytes pre- 
dominate Lesions of this sort are observed in experimental anaphylaxis or 
allergic states (Kaiserlmg and Oclise, Ssolowjew and Ariel, Eickhoff), as 
the result of injections of tnpan blue (Pfuhl), following injections of spe- 
cific antisera (Matsugi et al ), m the Shwartzman phenomenon (Karsner 
and Moritz), following injections ot allylamine (Mellon, Baker and Mc- 
Elroy ) , and other procedures In man the neciotizmg lesions are occasion- 
ally found in infectious diseases, especially those with septicemia, they 
occur in rheumatic fever and are well shown in the skin of erythema m- 
duratum 


Fig 3 



Acute exudatne arteritis, with hemorrhage Erythema mduratum Female, aged 

19 years (X194) 


Acute Exudative Aitcntxs The teim exudatne includes both cellular 
and fluid exudation The fluid can be determined to be exudatne ana- 
tomicall) only bj the presence of fibrin Cellular exudation may be present 
without deposition of fibrin and if both be present the cellular component 
predominates, but occasionally the fibrin may form a conspicuous part of 
tile exudate Lesions of tins sort are found especiallj m secondary ar- 
teritis, but are not infrequent among the primary forms Exudation ac- 
companies other changes such as degeneration, necrosis and cellular pro- 
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h fetation Jt occurs in a wide \ariet\ of conditions including some of the 
cases of rheumatic fc\cr The combination of necrosis and exudation, a 
neci otmng-exudatn e aiteritis, characterizes the acute stages of pen- 
artcntis nodosa and occurs in the conditions noted in the preceding para- 
graph 

Acuti Vcc/l tativc ( lhtombo -) Attcnti r Although it may be true, as 
claimed b\ Nvgaard and Brown, that thrombosis can occur without disease 
of the ultima or other coats of the \esscl, the deposit of thrombi usualh 
lollows other arterial lesions 'I hrombosis is common to the more severe 
aitcnal inflammations and also occurs m artenes where the inflammation 



1 it, 4 Acute tegetitive arteritis rhrombus attached to wall of a laige coronarj artuv 
No bacteria Male, aged 24 >ears Rheumatic fever (X 226 ) 


or degeneration can be identified anatomically onl) as the result of careful 
study The deposit of fibnn may start m the mtima oi upon the ultima 
and may be of focal foim, resembling vegetations, or occlusive Other 
phenomena of inflammation aie fiequently found The resemblance of this 
form of arterial disease to endocarditis has been emphasized by Baehr, 
Gross, Bender, Matsugi and others It would appear that in the arteries 
as in the endocardium, the primal v lesion is submtunal and the thrombus 
formation secondary In those cases in wdneh endocardial disease is pres 
cut, there may be emboli into the aitenes, but thiombo-arteritis occuis 
without associated endocarditis and can be consideied to be an independent 
phenomenon In some instances it may be due to deposit of bactena from 
the blood stieam, a secondary inflammation, but that primary forms exist 
is confiimed by their occurience m patients without bacteremia and without 
demonstiable bacteria m the tluombus 
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Acute Piolif eiativc Aitcutis Proliferation of cells m acute arteritis 
is observed almost solely m the ultima Theie are cases m which this is 
undoubtedly a proliferation of endothelial cells In main, however, masses 
of swollen mononuclear cells with poorl} staining cjtoplasm, of uncertain 
origin, form masses piled up into the lumen of the arterj Thrombosis is 
not found except as a later manifestation and exudatrve cells are found not 
so noticeably m the mtima as m the adventitia Even in the latter situa- 
tion, exudation may be scant} Intimal proliferation is seen in man} Aarie- 
ties of arteritis such as that observed m rheumatic fever, in syphilis and 
cases of more or less localized arteritis without known cause It is reported 



Tig 5 Acute proliferative arteritis Disease localized to region of gall-bladder and kidnej 

Female, aged 35 years (X 190 ) 


by Wiese m pulmonary thrombo-arteritis, by Lericlie and Froehhch in the 
ai terms following adrenal grafting, and by Kaumtz and by Yater and 
Cahill m ergotism It may be found sometimes m periarteritis nodosa 
It is reasonable to assume that as endothelial proliferation in glomerular 
capillaries signifies an inflammatory reaction, this lesion of arteries mat be 
sinnlarl} interpreted Proliferation of medial connectne tissue cells, of 
fibroblastic t}pe, as an indication of acute reaction is uncommon but mat 
be found, especially m the florid stages of rheumatic fe\er 

O) gamsing Arteritis This is obsened as a later stage of arteritis, par- 
ticular!} that which has been associated with thrombosis The character 
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of the gianulation tissue is not difieicnt from that obsened elsewhere, ex- 
cept that as oigani/ation proceeds it is likely to be accompanied by canaliza- 
tion Buerger considcis the later tascular lesions of thiomboangntis ob- 
hteians to be an organizing stage of a precious acute thrombo-arteritis 



Fig 6 Organizing acute arteritis Epicardial artery of a case of periarteritis nodosa 

Female, aged 26 > ears ( X 300 ) 


Wiese describes it in primary pulmonary thrombo-arteritis It is well seen 
in periarteritis nodosa and m other diseases where survival permits of 
organization 

Chiomc Aitcntis In this categoiy are included progressive fibrotic 
disease of artenes, which do not show the lipoidosis, atheroma oi calcifica- 
tion of arteriosclerosis This dififeicntiation cannot be considered inflex- 
ible because any dense fibrous mass may finally become fatty and calcified 
That it is progressive, as required by definition of chronic inflammation, 
is assumed by the variation m the appearance in different arteries from the 
same patient Only occasionally does it show lymphocytic infiltration It 
diffeis from endarteritis obliterans, intimal arteriosclerosis and the senile 
medial disease of Monckeberg m that it involves two or moie coats and 
when it occurs in the media is irregularly distributed and does not show 
calcification It is particularly well illustrated in rheumatic fever, where 
the chronic arterial lesion resembles the chronic endocarditis It occurs in 
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thromboangiitis obliterans It is seen in the smaller arteries, such as the 
vasa vasorum m syphilis That this form of syphilitic disease is due to 
the direct action of spirochetes is doubtful, because they are not demonstrable 
in the lesion 

On the basis of a single preparation it is often impossible to distinguish 
chronic arterial inflammation from involutional changes such as are ob- 
served m the senile uterus, ovary and other situations The same may be 
true of destructive and reparative phenomena in such lesions as chronic 
cholecystitis These difficulties are ameliorated if specimens from many 
parts of the body be available for study 

Discussion 

The material upon which this classification is based was from patients 
who presented a wide variety of clinical manifestations Extensive acute 
arteritis may express itself with fever, leukocytosis, purpura and similar 
general phenomena If localized, as for example m the gall-bladder, kidney 
or appendix, etc (Plaut), the clinical features disclose the localization and 
general signs depend upon the severity of the disease As with arterio- 
sclerosis of medium sized and small arteries, the immediate effects of acute 
arterial inflammations are referable to the eftects within the parts diseased, 
but acute arteritis differs in that it presents more or less marked signs and 
symptoms of a general disease In one case of acute proliferative arteritis 
of kidney and perirenal stiuctures, surgical removal of the diseased tissues 
resulted in apparently complete recoveiy as long as the patient could be 
traced (four years) In contrast, a case of chorea in a child resulted in 
death in a few weeks with widespread acute exudative arteritis, of rheumatic 
character Chronic arteritis is without accompanying clinical signs unless 
it be of sufficient degree to produce local atrophy and fibrosis with resultant 
physiological change, as is also true of arteriosclerosis These statements 
are m accord with the distribution and character of the lesions as outlined 
m the introductory paragraphs 

The acute lesions described rarely occur as pure forms The combina- 
tion of necrosis and exudation is worthy of special comment because this is 
the lesion seen most often in periarteritis nodosa In the typical cases the 
cells of the exudate include eosinophiles, both polymorphonuclear and mono- 
nuclear Aikm did not consider the eosinophile as an essential feature 
Middleton and McCarter mention eosmophilia of the circulating blood but 
do not emphasize eosinophiles in the exudate There is no mention of these 
cells in the reports of Bennett and Levme, of Yardumian and Cohen, or of 
Krahuhk, Rosenthal and Loughlm Friedberg and Gross note the eosino- 
philes m one of their four cases and Curtis and Coffey, Bernstein and also 
Dungal in each of their cases Gruber, who suggested discontinuous hyper- 
ergic phenomena as the cause of the disease, paid little or no attention to 
eosinophiles, whereas Klme and Young suggest that the local eosmophilia 



172 


HOWARD i K\RSMK 


suppoits the hypothesis of alleigic causes Ceitdinl) a neu oli/mg-cxuda- 
tivc artentis occurs both in man and expeiimental animals without the gen- 
eral manifestations of penai teritis nodosa While it would perhaps be too 
stnngent to insist upon the finding of eosmophilcs to establish the diagnosis, 
the local eosinophiha should be given a place of great importance As em- 
phasized by Klemperer, there are other features of significance if the orig- 
inal meaning of the teim periarteritis nodosa is to be piesened, as for ex- 
ample, the piesencc of nodules visible to the naked eve or through the hand 
lens as well as the microscopic demonstration of aneuiysms With the 
criteria suggested, it should be possible to a\ oid the conclusion that a w'ide 
variety of acute arterial inflammations belong in the category of peri- 
arteritis nodosa 

Sjpluhtic disease of smaller aiterics, especially those of the meninges, 
is chaiacteristically exudative and necrotizing Because spirochetes ha\e 
not been found m the lesion (Spielmey er), it has been thought to be due to 
“ toxins ” In a recent case observed in this department, spirochetes w r erc 
found in abundance Thus, this form of syphilitic arterial disease belongs 
m the proposed category of secondary arteritis, as is true of tuberculous 
arteritis and other forms, as foi example that seen in typhus fever, hog 
cholera, brucelhasis, etc 

In human material, imohement in -variable degree of all the coats of 
the artery is usually found, although often the lesion is especially conspicu- 
ous in one or another of these layers Thus it might be assumed that the 
inflammation begins m the entire wall as a unit That this assumption is 
probably not valid is indicated b\ the experiments of Ramsey and hei co- 
workers, who found that chemical, particulate or bacterial injury of the 
Ultima is first reflected in reaction in the perivascular tissues (adventitia 
and sunounding connective tissue) 01 the outer portions of the media Ex- 
udation then extends through the media, appears to be tempoianly hindered 
by the internal elastic lamina, but soon involves the entire wall Thus it 
would be unwise to suppose that because a section of artery show's a given 
lesion to be especially prominent in one coat, that coat is the one primarily 
affected The couise and sequences of aiteritis deseive extensive and de- 
tailed study 

Summary 

In addition to those inflammations of aiteries of small and medium size 
due to extension of local inflammation or dnect invasion of bacteria and 
other organisms, which may be designated as secondary arteritis, there are 
forms of aiteritis due to unknown or ill-defined causes which can appropri- 
ately be named primal y arteritis The lesions found in these primary forms 
have been classified and include both acute and chionic varieties, the former 
varying from degenerative and neciotizmg to exudative, piohfcrative and 
organizing forms The chionic forms differ from artenoscleiosis in dis- 
tribution of fibrosis m the tluee coats of the aitenes and by delayed or ab- 
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sent secondary changes in the fibrous tissue It is suggested that an nn- 
pioved nomenclature for the \aneties of arteritis will aid in coriclatm 
descriptive morphological and clinical data so that a precise unclerstandin 
of these diseases will be attained 
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OF DOCTOR JOSEPH HERSEY PRATT 

HEALED BACTERIAL ENDOCARDITIS ' 

By Louis Hamman, FACP, Baltimoie, Maryland 

Ir we base our views about the course of subacute bacterial endocarditis 
solely upon routine observations made in the clinic, we must conclude that 
it is an exceptionally malignant disease, for almost invariably it ends m 
death Reckoned from the time symptoms first appear the average duration 
of the illness is about six months and only seldom does the affected patient 
live longer than a year In 1924 Thayer reported that of 206 cases, col- 
lected from the records of the Johns Hopkins Hospital, none had recovered 
As far as I know the uniform mortality of the disease at that hospital has 
not changed during the past 12 years, for I am convinced that had a recovery 
occurred, this exceptional event would have been loudly proclaimed, and 
could not have escaped my notice Certain I am, that no well-established 
instance of subacute bacterial endocarditis, which has been under my ob- 
servation, has ever recovered This depressing experience is by no means 
unusual, for many seasoned practitioners tell me that their results have been 
precisely the same I think it is true that when the diagnosis of endo- 
carditis lenta is securely made then most physicians regard the outcome as 
hopeless 

Nevertheless, m spite of this almost universal pessimism, it cannot be 
doubted that occasionally recovery does occur However, not so fre- 
quently as is reported in the literature, for a careful examination of these 
reports reveals that in many the diagnosis has not been conclusively estab- 
lished In some the blood cultures have been sterile , m others the evidence 
of an endocardial lesion is unconvincing, in still others the facts are so 
incompletely reported that it is impossible to identify the true nature of the 
illness Many competent observers in discussions and under other circum- 
stances merely state that in their experience so many patients have recovered 
without giving any clinical details Knowing the established reputation of 
these physicians one cannot doubt the accuracy of their statements even m 
the absence of supporting facts However, leaving all these reports aside, 
we may still find detailed and convincing accounts of many cures I do 
not pretend to name them all but choose as illustrations those instances 
reported b) Muriay, Hemsted, Capps, Bogendorfer, Schottmuller, Perry, 
Kissling, and Kraiss 

I hate omitted from this list the name of Libman because his reports 
contrast so violentlj with general experience that they must be noticed 
separately Libman reports at least 3 per cent of recoveries m the usual 

* Presented at the St Louis meeting of the American College of Pin sicians, April 20, 
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tjpe of the disease and is com meed that many more reco\ cries occur in mild 
cases which arc often ovei looked lie publishes brief notes of 17 recovered 
cases, some d)ing in a second 01 c\cn thud attack after intenals of man) 
years I must admit that Libman's results are more in accord with eudencc 
obtained post mortem than are the usual results of other physicians This 
is sliong corroboration of the truth of his obscnations, if, indeed, anv 
tori oboration is needed for the observations of so distinguished a student 
in this field Therefoie it is interesting to ask what may be the reason foi 
the divergence of these lesults 

The characteristic clinical sunptoms of subacute bactcnal endocarditis 
aic fe\er, anemia, e\idence of a \alvular defect 01 a congenital abnormality, 
splenic enlargement and embolic phenomena When these s>mptoms are 
w r cll de\ eloped the diagnosis is assured IIow r e\ er, \er\ often one or more 
of the symptoms is absent and then the diagnosis may be difficult For 
instance, when there are no embolic phenomena, the disease, in its mild 
foims, may ver) closeh resemble rheumatic fecer Indeed, often it is im- 
possible to distinguish confidently between them It is unnecessan to 
remind you how- \ery difficult it is at times, even in the presence of loud 
murmurs, to be sure that there is an endocardial lesion, and yet without 
this confidence one can onh surmise, but ne\er state, that the patient has 
bacterial endocarditis 

The diagnosis of bacterial endocarditis can be made without actual!) 
demonstrating the presence of bacteria in the blood stream although this 
demonstration is always desirable and under circumstances, when the com- 
plete clinical picture is not de\ eloped, it is essential However, it must be 
emphasized again and again that the mere presence of bacteria in the blood 
stream, when other characteristic symptoms, especially the undoubted pres- 
ence of an endocaidial lesion, are absent, docs not wan ant the diagnosis 
of subacute bacterial endocarditis On many occasions pyogenic organ lSnl <; 
gain access to the circulating blood but do not settle within the heart \ 1IK | 
the presence, say, of staphylococci in blood cultuies and of a systolic murmu< r 
over the heart does not justify the diagnosis of bacterial endocarditis, es- 
pecially not, if the observer reports that an examination made months later, 
when the patient had recovered, demonstrated the heart to be normal It 
is now common knowledge that the St) cptococcus vmdans, the organism 
most often concerned in subacute bacterial endocarditis, frequently invades 
the blood stream when there is infection in the upper respiratory tract and 
no doubt less frequently with infections located elsewdiere Therefore, the 
presence of bacteria m the blood dunng the course of a febrile reaction does 
not signify that the endocardium has become infected, unless at the same 
time there is undisputed evidence of a valvular lesion or a congenital defect, 
and othei characteristic symptoms of bacterial endocarditis are present 

Whether the remarkable groups of cases reported by Oille, Graham and 
Detweiler, of Toronto, and by Salus, of Pi ague, are real instances of 
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Streptococcus vindans endocarditis or instances of bacteremia without en- 
docarditis is difficult to decide Certainly, their experience is unique, and 
I can only say for myself, that to me the evidence upon which is based the 
diagnosis of endocarditis is unconvincing Chile, Graham and Detweiler 
report an epidemic of 23 cases, mostly m children, observed during a period 
of six months The constitutional symptoms were mild, fever slight or 
absent , there were no embolic phenomena , all recovered The evidence of 
endocardial involvement consisted almost entnely of apical and aortic sys- 
tolic murmurs Only three showed slight enlargement of the heart 
Blood cultures in all were positive for Streptococcus vindans but only one 
culture was taken in 17 of the cases These results contrast with the report 
of Warren and Herrick who collected from the records of the Roosevelt 
Hospital 134 cases with positive blood cultures In 40 the infecting or- 
ganism was the Sti eptococcus vindans Twenty-five of the 40 had endo- 
carditis, of these 22 had died, three were still living but unimproved Of 
the remaining 15 cases, without endocarditis, 10 had recovered 

It is reasonable to assume that instances of bacterial endocarditis with 
very mild clinical symptoms are the ones which have the best chance of 
recovery Moreover, this assumption is strongly supported by postmortem 
observations However, it is these mild cases which are particularly dif- 
ficult to recognize Often there is but little fever, anemia, though always 
present, may be slight, and appreciable splenic enlargement and embolic 
phenomena may be absent Usually they are regarded as instances of 
rheumatic or syphilitic heait disease and the autopsy revelation, demon- 
strating bacterial endocarditis, comes as a great surprise With experience, 
the diagnosis of bacterial endocarditis may often be proposed under these 
circumstances, but cannot definitely" be made, unless cultures demonstrate 
repeatedly the presence of bacteria in the blood Unfortunately, in these 
mild cases, only a small number of bacteria may" be washed into the blood 
stream and undoubtedly, sometimes, they are present there only interrup- 
tedly Therefore, to recovei them cultures must be made repeatedly and 
with great care I cannot say to what degree technical skill in bacteriology" 
may improve the diagnosis of these mild cases As regards the gonococcus 
I am sure that success in cultivating it from the blood stream depends m 
large measure upon the experience and skill of the investigator The gono- 
coccus is often the infective agent m these mild cases of bacterial endo- 
carditis and yet, although it is usually recovered from fulminating cases of 
the disease, it is very" seldom demonstrated m the mild cases Nevertheless, 
the conditions found at autopsy indicate plainly" that during life many bac- 
teria must have been discharged into the blood stream As regards the 
Sti eptococcus vindans there is not the same difficulty" in growing it The 
methods are now standardized and with reasonable care should give uni- 
form results However, it is always possible that extraordinary" care may 
be more often successful It is a matter worthy of consideration 
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Let it be undci stood that nothing is further fiom my intention than to 
explain, as due alone to imperfect or faulty technic, the well-known fact that 
it is usually difficult and often impossible to grow bacteria from the blood 
of patients with mild and protracted symptoms of bacterial endocarditis, 
even when the conditions found at autopsy demonstrate clearl) that large 
numbers of bacteria, constantly or intermittently, must ha\e escaped into 
the blood stream As I have already remarked it is usually a \ cry simple 
matter to recover bacteria fiom the blood of patients acutely ill The dif- 
ficulty arises only when the disease is mild and of long duration This 
difference, I think, must depend chiefly upon the gradual de\elopment of 
immunological forces When, with the passage of time, the body acquires 
a powerful system of defense, then, although bacteria are swept into the 
blood stieam, they are immediately attacked and soon destroyed There is 
abundant evidence of the efficiency of this mechanism The very fact that 
suppuration so seldom occurs is difficult to explain upon any other assump- 
tion Even w'licn the infective agent is the Staphylococcus aniens, widely 
spread abscesses are seldom seen m subacute cases Occasionall) we are 
successful in growing organisms from the blood drawn by puncture from 
the brachial arteiy, wdicreas, repeated efforts to grow them from venous 
hlood are unrewarded Here we may suggest that mail) bacteria are re- 
moved from the blood during its passage through the capillaries, but it 
seems to me even more likely that the fact is due to the greater length of 
time allowed the forces of immunity to play upon the bacteria The ap- 
parent contradiction that in the face of these destructn e forces bacteria still 
grow freely upon the infected valves is explained simpl) by the location of 
the bacteria, a location W’hich shields them safely from haim If you will 
look upon the stained section of an infected valve )OU shall see that the bac- 
teria are accumulated beneath the margin of the valve where no blood "vessels 
penetrate, and where they are secure from the reach of injurious chemical 
substances in the blood wdnch bathes the \alve, and from attack by leuko- 
cytes which may settle upon its surface Fiom this sheltered home colonies 
winder out towards the base of the valve but they do not penetrate far, for 
when they reach the area supplied by blood vessels they quickly perish 

I can propose only three possible explanations for the unusual results 
which Libman leports First, being especially interested and experienced 
in the diagnosis of bacterial endocarditis he recognizes many nnld cases 
which would escape the notice of aveiage observers Second, he is moie 
indefatigable in the seaich for bacteria m the blood stream Third, his 
technical resources in bacteriology are superior to those of the average 
laboratory 

When now we turn from the clinical experience with bacterial endo- 
carditis and regard the disease from the standpoint of the pathologist we 
shall see prognosis in a diffeient light I think the pathologist, entirely 
unacquainted with the clinical course of the disease, and basing Ins opinion 
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solely upon what he observes at the postmortem table, would be surprised 
to hear that very few patients recover In all but the very acute cases he 
is accustomed to find unmistakable evidence of healing In one case, al- 
though there are active vegetations along the margins of a valve, in other 
portions dense fibrosis and calcification show where previously active lesions 
have healed In another case, the process is mildly active upon one valve, 
whereas, another valve is scarred and contracted showing no longer vegeta- 
tions or bacteria In still another case, there is scarring and calcification 
of one or more valves without the slightest remaining evidence of infection, 
only the scarred remnants of infection long past In a word, he sees almost 
regularly a strong tendency to healing, not infrequently a state of affairs 
where healing has become nearly complete so that he remarks, “ if the 
patient had lived a little longer suiely he would have recovered”, and 
occasionally only stiff fibrotic valves as evidence that a previous lesion has 
completely healed 

The object of this communication is to attempt to bring our clinical and 
pathological experience more nearly into accord This has been done be- 
fore, for instance, by Libman and by Weiss and Rhoads Still I think the 
subject is worthy of repeated attention Those who are accustomed to 
follow patients from the ward to the postmortem room soon become con- 
vinced that in the clinic they fail to recognize many cases of bacterial 
endocarditis, and, from the character of the lesions there observed, that 
many patients recover and then live on for years with the usual evidence of 
a valvular defect To illustrate these facts I have selected a few recent 
observations 

Case I 

L B , 29 years, female, colored, single 

A colored housemaid, then 27 years of age, came to the Gjnecological Clinic 
of the Out-Patient Department of the Johns Hopkins Hospital on February 9, 1932, 
complaining of pain m the abdomen and too frequent menstruation The diagnosis 
was made of right-sided, chronic inflammatory pelvic disease and myomatous uterus 
She returned to the Medical Clinic of the Out-Patient Department on January 30, 
1933, complaining of palpitation of the heart and shortness of breath Two days 
later she was admitted to the hospital There she stated that she always had been well, 
except for the menstrual disorders for which she had gone to the Gynecological Clinic, 
until December 27 , 1932, when she was taheh during the night with severe pain about 
the umbilicus Later she had pain on the left side of the chest which persisted for 
three days and then disappeared This pam was severe and was increased by deep 
breathing During the attack the patient had nausea and vomited on sereral occasions 
When these symptoms came on the patient had had for some days a slight cold 
After the attack of pain she had cough, with a little expectoration, which at times was 
spotted with blood She was quite sure that she had had fever After the attack 
she was up and about for a few days but she then began to notice that she was very 
slioi t of breath and that the heart beat rapidly and forcefully on slight exertion The 
shortness of breath grew steadily worse and soon she was unable to lie down in bed 
After 10 davs her symptoms improred somewhat and she tried to work, but im- 
mediately became so short of breath that she had to gi\e it up She then noticed that 
ler ankles were swelling and that palpitation and weakness were growing more pro- 
nounced 
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Examination Temperature, 100 2°, pulse, 102, respirations, 48, blood pressuic, 
systolic 90, diastolic 60 

The patient was a well-developed, poorly nourished colored woman, propped up 
in bed, breathing rapidly but not in great distress There was no cyanosis and no 
edema other than a little pitting over the shins She evidently had lost weight The 
mucous membranes were ratliei pale I he eyes were normally prominent, extra- 
ocular movements well pei formed Pupils were equal, reacted actnely to light The 
fundi showed no abnormality The teeth were in poor condition with marked pyor- 
rhea The pharynx was shghtlj injected, the tonsils were enlarged and scarred 
Glands at the angles of the jaw were somewhat enlarged Otherwise there was no 
glandulat enlargement The tlnioid was just palpable Trachea was in the midline 
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Fig 1 Heart of Case 1 For description see text 

The chest was well formed and s) mmetrical The lungs show'ed no abnormality other 
than a few moist rales at the right base The heart was greatly enlarged There W'as 
a diffuse forcible impulse all over the precordium The apex beat was in the fifth 
interspace, 11 cm from the midline At the apex the shock of the first sound could 
be felt and at the base the shock of the second pulmonary sound At the apex there 
was also a presystohe thrill The area of cardiac dullness measured 5 ^ cm to the 
right, and 12 cm to the left of the midline At the apex the first sound w'as loud and 
booming m quality, it was immediately preceded by a short rumbling presystohe mur- 
mur, and was accompanied and followed by a loud, harsh systolic murmur, widely 
transmitted It was well heard in the axilla and below' the angle of the scapula in 
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back The second pulmonary sound was greatly accentuated Rhythm was irregulai 
due to the occurrence of very numerous extrasystoles The pulse was soft, rapid and 
of small size The vessel walls were not thickened The abdomen was normal in 
appearance, the walls were soft and relaxed, no tenderness, no masses were felt 
The edge of the liver was 3 cm below the costal margin , it was slightly tender The 
spleen was not enlarged The pelvic examination revealed a myomatous uterus 
The rectal examination was negative The neurological examination was negative 
Course m the Hospital After a period of rest with digitalis, the patient rapidlj 
improved and at the end of six weeks was up and about the ward in comfort 
Laboratory Examinations 

Blood Count 2/1/33 Hgb 54 per cent, RBC 3,550,000, WBC 8,900 
3/18/33 Hgb 72 per cent, RBC 4,700,000, WBC 9,600 
Wassermann reaction was strongly positive 
Blood Culture 2/10/33 No growth 

Lumbar Puncture 3/7/33 10 c c clear, colorless fluid withdrawn No evidence 

of increased pressure No cells Pandy negative Wassermann leaction 
negative Colloidal mastic test negative 

Urine Specific gravity varied from 1 014 to 1 030 Occasionally there was a trace 
of albumin but usually none The sediment contained a few pus and epithelial 
cells 

The temperature on admission varied from 99° to 100 4° On Febiuary 23 it 
rose to 102° following the extraction of an infected tooth Subsequently it fell again, 
ranging between 98 6° and 100° 

The pulse rate varied from 70 to 110 
Roentgenogram 2/2/33 Tele M R 6 8, M L 10 3, A 4 5, T 27 3 

The heart is very much enlarged Changes in the lungs are secondary to 
the cardiac condition 

Electrocardiogram 2/7/33 Normal sinus rhythm T, inverted There is a shift 
of 21 degrees of the electrical axis on change of position 
Course after Leaving Hospital The patient left the hospital on March 18, 1933 
and was referred to the Syphilis Clinic for treatment She reported there on March 
23 and received an injection of bismuth She was comfortable for only about one 
week after discharge when the shortness of breath returned Apparently this was 
inaugurated by a cold She was hoarse and had cough with mucopurulent expectora- 
tion After this the shortness of breath grew worse and edema again appeared She 
entered the hospital the second time on March 21, 1933 

Examination Temperature, 100°, pulse, 90, respirations, 26, blood pressure, 
s\stolic 90, diastolic 62 

Examination on this occasion showed essentially the same conditions reported on 
the first admission Dyspnea was not intense, she could he flat without becoming 
short of breath There was no cvanosis The edema was somewhat more marked 
than on the first admission , there was pitting over the tibiae and over the sacrum 
rhe liver also was more markedly enlarged, extending to the level of the umbilicus 
On this occasion the pulse at times was regular, at other times there were numerous 
extrasystoles, and on still other occasions, for brief periods, there were paroxvsms 
of fibrillation 

Course m the Hospital (Second Admission ) The patient was gnen digitalis 
She became nauseated and \omited frequently Later theocin was given This 
seemed also to bring on nausea Although on admission the patient’s condition was 
fat from desperate, she grew' progressirely worse The heart seemed gradually to 
enlarge, certainly it was larger than during the first admission Numerous rales 
were heard o\er the lower lobes of both lungs and signs soon de\ eloped suggesting 
a small pleural effusion on the right Breathing became more and more difficult 
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The pel iphcral vans weic greatly engorged and the patient became cy.moscd On 
April 7, 1933, eight davs after her second admission to the hospital, she suddenly 
died 

Laboiatoiy Examinations 

Blood Count 3/31/33 Ilgb 62 pei cent , R B C 3,200,000, \V B C 15,800 
Urine Specific gravity varied from 1 020 to 1 030 1 here was a trace of albumin 

A small number of pus cells and a few RBC in the sediment 
Electrocardiogram 4/6/33 Normal sinus rhythm P-R interval 0 22 sec 

P-waves broad and notched m all leads T s imerted Sinus tachycardia 
The temperature ranged from 99° to 101° 

The pulse rate ringed fi om 80 to 120 

The clinical diagnosis made upon the hospital ward was rheumatic heart 
disease, mitral stenosis and insufficienc} However, a number of observers 
suggested the possibility of bactcual endocarditis and when, after death, 
the case was finally discussed at the clinical-pathological conference, the 
diagnosis of bactenal endocarditis was preferred That this diagnosis 
was not seriously considered during life is demonstrated by the fact that 
only one blood culture was taken In addition to the clear evidence of a 
mitral vahe lesion, anemia and a low-grade fever w r ere conspicuous elements 
of the clinical features of the disease This made it certain that the patient 
must have had either an active rheumatic infection or bacterial endocarditis 
The rapid course of the disease was the peculiar feature which led finally 
to the acceptance of the diagnosis of bacterial endocarditis Fiom the veiy 
first onset of symptoms, on December 27, 1932, to the date of death, 
April 7, 1933, was a period of only a little over three months, and although 
improvement occurred while the patient was in the hospital, carefully 
treated and solicitously shielded, still, the improvement was very superficial, 
for only one week after leaving the hospital severe symptoms icturned and 
shortly^ thercaftei she died What a contrast this is to the usual course of 
rheumatic heart disease Very' seldom does the rheumatic patient fail to 
improve satisfactoi lly during the first attack of heart failuie and usually', 
long periods of relative comfort sepaiate lecurrmg attacks 

The postmortem examination revealed the characteristic lesions of bac- 
terial endocarditis The striking feature of the lesions was the advanced 
healing which had taken place The valves were thickened and fibious, in 
places calcified, the vegetations consisted mostly of hyalm masses and some 
were undergoing rapid organization ITeie and theie on the surface vveie 
crops of bactena These were gram-negative cocci, m all piobabihty 
gonococci, although they did not grow in cultuies and theiefore could not 
positively be identified There was no evidence of active oi preexisting 
lheumatic disease The valvular infection seemed to be a primary' one, 
due to the gonococcus 

Brief notes from the autopsy lepoit aie as follows 

Anatomical Diagnosis Subacute bacterial endocarditis involving the initial valve 
(gram-negative cocci) transplantation on intiaventricular septum Hyaline vegeta- 
tions on auricular endocardium, hypertrophy of left ventricle of the heart, chronic 
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passive congestion of lungs and liver, infarction m spleen, thrombosis of pelvic veins, 
pulmonary emboli, fresh pulmonary infarcts, pulmonary edema and lobular pneu- 
monia, myomatous uterus, chronic ^lateral salpingitis, mtraperitoneal adhesions 

Di F B Kindell’s note on the heart The heart is enlarged, weighing 480 
grams The surface of the right auricle shows areas covered by tough little 
granules of organized exudate There are punctated hemorrhages beneath the epi- 
cardium of the right ventricle The right ventricle is a little hypertrophied The 
tricuspid and pulmonary valves are thm and delicate The left auricle is moderately 
dilated There is a roughened patch in the auricular endocardium some distance 
above the mitral valve Some of these thickenings are old and smoothly covered 
bv endocardium, other little patches are made up of tiny granules which are tough 
and some are suggestively gritty The mitral valve is thickened The margins of the 
leaflets are gray and fibrous The change is most marked along the edge of the aortic 
leaflet There are also fresher greenish-gray vegetations along the line of closure 
but they are most pronounced along the chordae tendmeae which are attached to one 
wing of the aortic leaflet Most of these are broken The larger masses of vegeta- 
tions are distinctly tough, apparently partly organized The marginal fringes are 
softer and crumbly Three centimeters below the aortic orifice there is a granular 
patch suggesting partly healed vegetations on the endocardium of the interventricular 
septum This is precisely in the position where the flapping loose ends of the chordae 
tendmeae must have brushed the ventricular wall The aortic cusps showed no 
lesions The aorta, except for fine streaks of fat, has a normal mtima The larger 
branches of the coronary arteries are normal 

Microscopical Report The mitral valve is quite thick and fibrous In the small 
section which shows the fresher vegetations it is found that these also are of some 
duration The center of the mass is calcified and it is only on the surface that crops 
of bacteria are found These are gram-negative cocci, somewhat smaller than 
gonococci generally are The lesion from the interventricular septum shows a 
thickened endocaidial layer with rather numerous scattered mononuclear cells The 
'legetations on the surface are hyaline The lesions from the lining of the auricle 
are quite fibrous but there are hyaline masses on the surface There are only a few 
minute scars in the mvocardium and on the whole there is little support for the view 
that the older thickening of the mitral vah e and the hyaline lesions m the auricle were 
originally rheumatic 

Case II 

J C , 51 years, male, colored, married 

A colored laborer, then 48 years of age, came to the Medical Clinic of the Out- 
Patient Department of the Johns Hopkins Hospital December 15, 1933, complaining 
of pain in the lower part of the abdomen and shortness of breath At 19 years of 
age he had had an attack of rheumatic f ei er lasting three months This had come 
on after exposure All of the joints had been involved and were swollen and in- 
flamed Ten years before admission he had had an attack of sciatica in the left leg 
and following this he had had six or eight recurrent attacks He said he never had 
had either gonorrhea or syphilis, although he described symptoms that made it almost 
certain that he had had a gonococcus infection at 18 jears of age In other respects 
lie had been a healthy man, working hard until three w r eeks before coming to the Out- 
1 atient Department At that time he had had pain m the low r er part of the abdomen 
soon followed by shortness of breath The pain m the abdomen w'as described as a 
dull soreness The shortness of breath progressneh had gotten worse and for some 
nights before coming to the hospital he had been unable to he down 

Examination Temperature, 98°, pulse, 96, respirations, 20, blood pressure, 
sistohc 160, diastolic 80, weight, 151 lbs 

Hie patient was a well-nourished colored man in no distress The pupils reacted 
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actively The teeth were in bad condition Ihere were no enlarged lymph nodes 
The thyroid was not enlarged The lungs were clear except for a few' rales at the 
bases The heart was enlarged especially to the left At the apex there was a 
blowing systolic muimur transmitted to the axillary area In the aortic area there 
was a harsh, rough systolic murmur transmitted into the \cssels of the neck Ihere 
w'as a systolic thrill felt over the base Ihere was a blowung diastolic murmur down 
the left border of the sternum There w'as marked peripheral pulsation and the pulse 
had a deeded collapsing quality The peripheral vessels were toituous and thickened 
Ihe abdomen w'as somewdiat distended and there was thought to be free fluid in the 
peritoneal cavity Ihe edge of the liver w'as felt three fingers-bi cadtli below the cost.il 
margin The spleen w'as not felt The reflexes were all normall\ actne 

Ihe specific gravity of the urine was 1 024 There w'as a trace of sugar, no 
albumin The Wassermann reaction on the blood scrum w-as negatne 
Roentgenogram Fluoroscopic Examination Heart enlarged, aorta diffuselj dilated 
and rotated, no evidence of aneurjsm Some increase in the peribronchial 
markings Marked infiltration at the bases probably secondary to the cardiac 
condition 

Film Cardiac shadow' enlarged, aorta dilated Secondary changes in 
both lungs 

Ihe patient returned to the Out-Patient Department September 4, 1936 On 
that occasion the Wassermann reaction was found to be positne He then w'as quite 
short of breath and there w'as edema of the legs A roentgenogram is reported 
Cardiac shadow enlarged, aorta dilated, secondarj changes in both lungs Inter- 
lobar thickened pleura, right side 

Ihe patient w'as admitted to the hospital September 22, 1936 There he stated 
that following his visit to the Out-Patient Department in December 1933 he had been 
quite comfortable until six weeks before this admission Then shortness of breath on 
exertion had developed and gradually had increased so that he had been unable to lie 
down in bed and had had to spend the nights sitting in a chair His ankles had been 
swollen for a month 

Examination Temperatuie, 99 5°, pulse, 96, respirations, 28, blood pressure, 
systolic 115, diastolic 50 

The patient was described as a short, squat, pudgy-lookmg, middle-aged Negro 
He was propped up in bed with only moderate respiratory distress The veins in 
the neck were engorged The pupils w'ere equal and active There were no enlarged 
lymph nodes The thyroid was not enlarged There were coarse rales at the bases 
of both lungs On the right below the angle of the scapula the percussion note w r as 
a little impaired and the breath sounds were somewdiat diminished in intensity There 
was violent pulsation over the heart The apex beat was a forcible thrust in the 
seventh interspace at the anterior axillary line At the apex both a systolic and a 
diastolic murmur were heard, the latter becoming louder toward the base Ihe 
diastolic murmur w'as particularly loud to the left of the sternum No thrill could 
be felt The right pulse w'as somewhat fuller than the left The blood pressure 
was the same on both sides The abdomen was somewhat distended The edge of 
the liver was felt three fingei s-breadth below the costal margin The genitalia show'ed 
no abnormality The rectal examination w'as negative The reflexes w'ere obtained 
but were somewhat hypoactive 

Course in the Hospital On admission the temperature w'as somewhat elevated 
and during the following four days it varied between 101° and 103°, then for three 
days it fell almost to normal but soon rose again varying at first between 99° and 102°, 
later between 101° and 104° There w'as a moderate degree of anemia From time 
to time there w'ere severe attacks of dyspnea At other times he was delirious A 
friction rub developed over the right lower lobe and the roentgenogram showed evi- 
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dence of consolidation, it is stated in tlie report, of the right upper lobe Latei there 
were dullness and fine rales over the upper portion of the left chest and a roentgeno- 
gram showed spreading consolidation on the left side There was very little cough 
and almost no expectoration Still later, signs suggesting fluid in the right pleural 
cavity developed On October 10 the right pleural cavity was tapped and 30 c c of 
bloody fluid were lemoved, which contained 12,500 leuhocjtes per cu mm Most of 



Tig 2 Heart of Case 2 For description see text 

the cells were polymorphonuclears containing gram-positive diplococci There were 
also chains of diplococci, thought to be pneumococci, m the fluid Cultures yielded 
a hea\y growth of Alpha streptococci As these signs in the lungs were developing 
the temperatuie and pulse rate rose to a higher level, the patient became more and 
moie irrational and exhausted, and while desperatelv ill he died suddenly on October 
10, 1933 

Laboratoiy Examinations 

Blood Count Hgb 58 per cent, R B C 4,570,000, WBC 6,920 

Later the leukocjte count rose and varied from about 10,000 to 20,000 
Blood Culture No growth 

Urine Specific grant} 1 023 No sugar A large amount of albumin on admission, 
later none Many leuhoc}tes and a few casts in the sediment 
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Roentgenograms 

9/26/36 Chest General ha/iness of lung field probably due to mo\ement of 
patient Area of consolid ition of right upper lobe, probably lobar 
pneumonia 

10/2/36 Chest There is now clouding in the left mid-lung field compatible 
with pneumonia 

10/8/36 Chest Heart and aoita apparently enlarged Diffuse clouding in 
right lung especially m mid-portion, probably pneumonia 

10/9/36 Chest There is only a small amount of fluid in the right chest, the 
majority of the changes are due to a pneumonic process 
Electrocardiogram Fairly deep S-waies in Leads I and II 1, upright and small 
Low take-off of S-l segment in Lead II, ending in a biphasic T-uive 1, 
inverted Changes in Leads I and II compatible with those seen following 
pulmonary embolus T-wave changes probably are due to digitalis 

From these clinical data I do not see how it would be possible to make 
any diagnosis of the heait condition other than syphilitic aortitis with aortic 
insufficiency The patient had been examined three years before the onset 
of his final illness and at that time showed the characteristic signs of aortic 
insufficiency He had had mild symptoms of myocardial failure but no 
fever, no embolic phenomena and no splenic enlargement The Wasser- 
mann reaction had been positne Then followed a period of nearly three 
years without symptoms, at the end of which shortness of breath and 
swelling of the ankles again came on During lus second admission to the 
hospital the illness was dominated by the symptoms of a severe pulmonary 
infection which was correctly diagnosed as an infected pulmonary infarct 
The symptoms of myocardial failure were inconspicuous 

Autopsy revealed the chai acteristic lesions of bacterial endocarditis 
which had almost completely healed In stained sections the infecting 
organism was a gram-positive coccus, m all probability the Sti eptococcus 
vii idans There was no evidence whatsoever of a past or present rheumatic 
infection or of syphilitic aoititis It may be that the aortic valves were 
congenitally bicuspid but, on account of the great deformity of the valves 
caused by the infection, this point could not be definitely settled 

When we consider the clinical course of events, and view the conditions 
found at autopsy, we cannot lesist the conviction that m this patient the 
bacterial endocarditis eventually would have healed, had he not died untimely 
of the pulmonary complication 

Portions of the autopsy repoit aie added 

Anatomical Diagnosis Subacute bacterial endocarditis aortic valve, dilatation and 
scarring of sinuses of Valsalva (healed mycotic aneurysms, malformation 7 , 
ulceration) , scarring of mitral valve , hypertrophy and dilatation left ventricle , 
scars, left ventricle, mural thrombi auricular appendage, emboli in pulmonary 
arteries, infarcts, infected gangrenous mfarct, right lower lobe, infarcts m 
spleen, hemorrhages in kidneys, hemorrhagic pleural effusion, right, ascites, 
chronic passive congestion lungs and liver , small angioma of liver 

Dr W C MacCallum’s note on the heirt The heart is quite large, the surface 
m general is smooth but there are pearly patches over the right ventricle and small 
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lenticular nodules along the coronary arteries The coronaries are fairly straight 
The left antei lor descending branch shows some patches of sclerosis , these are very 
thin The right is almost smooth throughout The right auricle shows a smooth 
endocai dium There is a very small thrombosis in the tip of the auricular appendage 
The tricuspid valve is in part quite delicate A portion of it shows a thickening and 
rolling of the margin and shortening of the chordae tendineae 

The pulmonary valves are delicate The left auricle seems hardly changed 
The mitral valve is a little thickened along its line of closure and perhaps slightly con- 
tracted The aortic leaflet of the mitral valve shows a curious translucency through- 
out most of its extent with a margin of more opaque white There it is roughened 
a little by dark red flecks which are extremely small There is no actual vegetation 
to be seen At the beginning of the posterior leaflet there is very marked thickening 
which has been taken for section This has a roughened and reddened surface and 
on section is about 4 mm thick, translucent and gray It passes on into the chordae 
Along the aortic segment particularly the chordae tendineae are thickened and ap- 
parently fused along the thickened margin of that vahe Along the edge of the 
other valve, that is the posterior segment, they are separated but there is a distinct 
thickening extending at least to the middle of the valve, of the margin and the line 
of closure 

The maigin of the sinus of Valsalva at the root of the aorta is so completely 
altered that only a photograph or sketch can describe it The aortic valves are 
practically fused together There is only one point at which the ordinary approach 
of two valves to one another is seen and that is at the base of the mitral between half 
of the left segment and half of the posterior segment The rest forms one thick, 
rigid band which is perforated by a large hole and by smaller holes, white and 
roughened and covered with vegetations but the sinuses are all run together as far 
as they lie behind this great shelf-like structure 

The orifice of the left coronary is wide, that of the right coronary is very wide 
but seems practically unchanged, although m the remaining space which extends deep 
down below these coronary orifices, there are great depressions lined by pearly scar- 
like material, m places covered by fresh vegetations, in places extending so as to 
isolate cord-like strands from the aorta down to the sinus 

Just above the level of the sinus of Valsalva the aorta becomes perfectly normal 
and smooth This, however, extends only to about the middle of the arch Below 
the aortic valve the septum membranaceum is thickened by gray or pearly bands The 
back of the mitral valve is rigid, yellowish and roughened Toward the aortic valve 
it is much more roughened, evidently from the implantation of a vegetation The 
myocardium is not much affected 

The aorta past the margin of the large "vessels shows some sclerotic change 
Below that in the thoracic aorta the wall is fairly elastic It is flecked with tiny 
patches of whitish opacity and there is a delicate striation along the whole course 
These flecks become a little more emphasized below the renals and there are some 
yellow patches 

The left lung is smooth externally throughout the upper lobe In the lower lobe 
there are two projecting patches which are somewhat reddened On section the upper 
lobe seems air-contaming except for a small patch which is fairly firm in the lower 
pait In the middle of the lower lobe there is a quite distinct infarct 

The right lung show's a fibrous, somewhat hemorrhagic exudate on the surface 
The upper lobe show's a patch of consolidation m its lower margin w'lnch on section 
is somewhat hemorrhagic and shows a thrombus m the central blood vessels It is 
quite sharply outlined It has in general the appearance of an infarct In the middle 
lobe the browm pigmentation of the lung is particularly striking but it seems to be 
air-containmg throughout 

In the lower lobe there is a large area of consolidation which is deep red and has 
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in general something of the appearance of an infaict but the central part is hollowed 
out into ragged cavities with greenish, discolored walls which communicate with one 
another The large vessel passing to this area is plugged by a thrombus 

Microscopical notes Cultures from the valves showed many different organisms 
In smears the predominant organism was a gram-positne coccus occurring in threads 
and m long and short chains , 

Case III 

W S , 50 years, male, colored, single 

A colored laboiei, 50 yeais of age, entered the Johns Hopkins Hospital, Tanuan 
24, 1934, complaining of shortness of bieath He had been m the hospital previously 
from January 16 to January 19, 1922 The diagnosis was syphilis, aortic insuf- 
ficiency, chronic alcoholism Following his dischajge in January 1922, the patient 
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Fig 3 Heart of Case 4 For description see text 

apparently had gotten along well and had worked hard When admitted to the hos- 
pital January 24, 1934, he said he had been somewhat short of breath for a great 
many years but this had caused him no great inconvenience until December 1933 when 
he had become progressively more and more short of breath and the ankles and legs 
had become swollen At the end of December he had had some fever and from then 
on his shortness of breath had become very severe He had been unable to he flat in 
bed , indeed, had spent most of the time sitting m a chair 

Examination Temperature, 99 6°, pulse, 100, respirations, 26, blood piessure, 
s\stolic 190, diastolic 60 
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The patient was in great respiratory distress, it was difficult for him to talk 
on account of the shortness of breath, his respirations were rapid and labored He 
had an anxious expression He had a rasping cough and occasionally brought up a 
little mucoid sputum Breathing was Cheyne-Stokes in character There was 
marked edema of the legs and over the lower part of the back He was very cyanotic 
The eyes were normally prominent, pupils equal, regular, reacted actively to light and 
on accommodation Extra-ocular movements were well performed The retinal 
arteries were somewhat narrow and tortuous, and the veins rather full The teeth 
were in very poor condition The pharynx was somewhat injected No enlarged 
superficial lymph nodes Thyroid not enlarged The chest was full and rounded, 
symmetrical The lungs were clear except for numerous moist rales over the lower 
lobes The heart seemed to be greatly enlarged No localized apex beat could be 
made out The area of cardiac dullness measured 4 cm to the right and 12 cm to the 
left of the midline There was a band of dullness over the manubrium measuring 
7 cm The heart’s action was very rapid but regular At the apex a definite thrill 
could be felt , its time in the cardiac cycle could not be determined The first sound 
at the apex was very loud and was preceded by a rumbling murmur, late m diastole, 
it was accompanied and followed by a soft, blowing systolic murmur Over the 
body of the heart there was a proto-diastolic gallop In the aortic area the sounds 
were heard with difficulty There was a distant, rough systolic murmur, the second 
aortic sound was not clearly distinguished and seemed to be replaced by a diastolic 
murmur which was heard also to the left of the sternum The second pulmonary 
sound was accentuated The pulse was regular, moderately collapsing in quality, a 
capillary pulse was visible m the nails There was moderate thickening of the 
peripheral vessels and considerable throbbing The abdomen was prominent, there 
was a moderate degree of ascites The liver was enlarged, extending a hands- 
breadth below the costal margin The spleen was not felt Genitalia showed nothing 
abnormal The reflexes were normally active 

Course m the Hospital The patient made a prompt and remarkable recovery 
After three or four days he was comfortable and at the end of five days was able to 
he flat in bed As the heart rate slowed the sounds could be more carefully observed 
The apex beat now could be felt in the sixth interspace almost as far out as the 
anterior axillary line All observers agreed that the first sound at the apex was 
loud and that there was a definite rumbling murmur late in diastole There also was 
a systolic murmur and an early diastolic murmur At times the diastolic murmur 
at the base was not very pronounced and some observers even doubted the existence 
of aortic insufficiency However, in the end everyone agreed to the presence of aortic 
insufficiency and most observers were of the opinion that there was definite evidence 
of mitral disease as well There seems to have been a remaikable reduction in the 
size of the heart as the patient improved, for a roentgenogram taken shortly before 
his discharge shows the heart to be but little enlarged As the patient improved a 
very loud systolic murmur was heard m the tricuspid aiea Ihe blood pressure on 
admission was elevated, on one occasion as high as systolic 200, diastolic 90 As he 
improved the blood pressure gradually fell and when he was discharged from the 
hospital the reading was systolic 142, diastolic 58 On one occasion it had been as 
low as systolic 112, diastolic 56 He was discharged in good condition on February 
27, 1934 

Labotatoiy Examinations 

Blood Count Hgb R B C W B C 

On admission 74 per cent 3,700,000 12,750 

On discharge 110 per cent 7,840 

Wassermann reaction on the blood serum Negative 
Blood Culture No growth 



190 LOUIS HAM MAN 

Urine Specific granty 1 016 to 1 022 A trace of albumin No sugar A moderate 
number of leukocytes and a small number of casts in the sediment 
Temperature on admission \aried from 98° to 100° On discharge it was oscillating 
between 98 6° and 99 6° 

Electrocardiogram Normal sinus rhythm Levogram Slight slurring of QRS 
complexes in all leads T-waies imerted in I and II, iso-electric m Lead III 
Roentgenogram 

Chest Cardiac shadow slightly enlarged Tuberculous, fibroid infiltration left 
upper and middle portion of lung 

Tele MR 47, ML 98, A 62, T 28 

After discharge from the hospital on February 27, 1934, the patient made a 
number of visits to the Out-Patient Department and then returned no more On 
October 22, 1936, he was admitted to the City Hospital desperately ill and died later 
on the same day He stated that during the two previous months he had suffered 
from ever increasing shortness of breath, swelling of the legs, and cough with frothy, 
blood-tinged sputum Only a hurried physical examination could be made, the notes 
of which record moderate enlargement of the heart, the signs of mitral stenosis and 
insufficiency, and the usual evidence of chronic passive congestion The signs of 
aortic insufficiency were overlooked or misinterpreted 

Considering the clinical evidence presented by this patient one is forced 
to make the diagnosis of rheumatic heart disease He was first observed 
in 1922 at which time he had a characteristic aortic insufficiency without 
symptoms He remained well until 1933 when the first symptoms of myo- 
cardial failure came on Again, examination revealed the signs of aortic 
insufficiency and in addition the signs of a mitral lesion He died of heart 
failure m 1936, fourteen years after the valve lesion had first been dis- 
covered 

I shall not dwell upon the erroneous diagnosis of mitral stenosis, for 
it is only too well known how difficult it is to decide upon the condition of 
the mitral valves in the presence of aortic insufficiency I wish merely to 
lemark that the clinical assumption that in addition to aortic insufficiency 
the patient did have mitral stenosis, made the diagnosis of rheumatic heart 
disease seem doubly secure 

As a perusal of the autopsy notes will show there was no disease of the 
mitral valves Only the aortic valves were affected and these in a manner 
which leaves little doubt that the original infection was bacterial and not 
rheumatic We must realize that it is never possible from the inspection 
of old healed scars to state with complete assurance the precise nature of 
the injury which caused them However, m this instance the appearance 
of the valves is so characteristic that a positive statement is justified even 
though not entirely certain 

Anatomical Diagnosis Scarring, calcification, insufficiency and stenosis of the 
aortic valve (healed bacterial endocarditis 7 ), calcified plaques above commissures 
of the aortic valve, history of treated syphilis, history of hypertension, cardiac 
hypertrophy and dilatation , scars in the myocardium and epicardium , chronic passive 
congestion, anasarca, calcified tubercle at apex of left lung and in left bronchial 
lvmph node, slight emphysema and anthracosis, (long standing history of mitral 
stenosis) 
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Dr S S Blackman’s note on the heart The heart is quite large The chambers 
are all dilated and hypertrophied but the hypertrophy is chiefly on the left side There 
are a few tendinous patches on the epicardial surface The tricuspid valve is prac- 
tically normal At one point, there is slight thickening along the line of closure 
of one anterior leaf The left auricle shows no evidence of an old rheumatic patch 
The mitral valve is practically delicate and looks anatomically competent At the 
junction of the anterior and posterior cusps, there is a slight thickening along the 
line of closure in a small localized area The endocardium above is very finely 
granular The chordae tendmeae are not scarred or shortened There are only a 
few small yellow patches in the aortic leaf of the mitral valve The aortic cusps are 
all very much thickened and deformed The thickening and calcification which are 
marked are most marked along the line of closure and the changes further down where 
the valves fuse with the endocardium of the septum are much less marked The 
commissures are all greatly thickened and not calcified There are calcified nodules 
projecting toward the ventricle and into the sinuses of Valsalva There is a good- 
sized, circumscribed plaque in the aorta at the point of insertion of each cusp These 
plaques are now calcified The largest one is above the point of insertion of the 
right and left cusps and this plaque is about 2 cm in diameter The adjacent margins 
of the right and left aortic cusps below this plaque are fused together to form a cal- 
cified mass which is nearly 1 cm wide It bulges out towards the ventricle for nearly 
an equal distance and where the separation finally does take place, there is a wide 
gap between the two in which there is a little coagulated blood and some yellowish 
granular material suggesting fibrin All of the altered commissures are pulled down 
and somew'hat retracted and the valve is evidently insufficient and somewhat stenosed 
too The mouths of the coronaries are not narrowed and there is very little coronary 
sclerosis However, one can see definite gray scars in the myocardium near the base 
In the posterior papillary muscle there are numerous evident gray scars There is not 
enough evident sclerosis of the coronary arteries to account for these scars How- 
ever, the mouth of the right coronary lies between the two plaques already described, 
and these do extend in the aorta as far as the very edge of the coronary mouth Al- 
though it is not narrowed, the elasticity of the aorta on either side of it is evidently 
lost The ascending aorta besides the plaques mentioned is perfectly delicate and 
smooth for in the rest of the aorta too, there is very little sclerosis There are a few 
calcified plaques in the arch and m the lower part a few yellow streaks and one or 
two little calcified plaques but no definite syphilitic lesions and really very little 
arteriosclerosis 

The other organs show chronic passive congestion 

Case IV 

G D , 65 years, female, white, divorced 

A white woman, 65 years of age, entered the Johns Hopkins Hospital October 
12, 1935, complaining of shortness of breath and swelling of the legs She always 
had been a hard-working woman and was well until four years before admission when 
she began to have attacks of indigestion The symptoms became so severe that she 
entered a hospital at Philadelphia where they treated her by washing out the kidneys 
After leaving the hospital she began to notice shortness of breath on exertion and 
occasionally the ankles were somewhat swollen The shortness of breath gradually 
increased and at the end of 1933 she was so troubled with dyspnea and swelling of 
the legs that she had to give up her work and go to live with a relative Even though 
she now lived very quietly she did not improve Her shortness of breath finally be- 
came so severe that she entered a hospital at Lebanon, Pa When she left the hos- 
pital at the end of five weeks she was much better 

One jear before her admission she had an upper respirator) infection and all 
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of her old symptoms returned She was quite short of breath and her legs weie 
swollen From then on she was always short of breath and the ankles were swollen 
fiom time to time Five weeks before entering the hospital the abdomen began to 
swell and her shortness of breath became more and more severe Three days before 
admission she had nausea and severe vomiting She came to Baltimore and was 
admitted to the hospital through the Accident Room 

Examination Temperatuie, 98 4° , pulse, 145, respnations, 28, blood pressure, 
systolic 166, diastolic 110 

The patient was a w'ell-de\ eloped, w'ell-nourisbed woman propped up in bed with 
a moderate degree of respiratory distress She w r as very deaf which made it difficult 
to get a detailed history There was a little cyanosis of the lips and nails There 
was extensn e edema of the legs, ankles, thighs, over the sacrum and back and a little 
over the arms and wuists The eyes were normally prominent, pupils w'ere equal, 
reacted actively There was a slight arcus senilis The retinal veins w'ere some- 
what engorged, the artenes somewhat nanow'ed and tortuous though not con- 
spicuously so Obeie was slight compression of the veins where the arteries passed 
over them A few' small lecent hemoirhages were seen All the teeth had been 
extracted The phaiynx show'ed nothing remarkable There was no enlargement 
of the superficial lymph nodes Thyroid w'as not enlarged The chest was W'ell 
formed, it moved somewhat as a whole The lungs w'ere clear except for a few moist 
rales over the lower front on both sides and m back below the angle of the Scapula 
The apex beat of the heart w'as in the fifth interspace 9 cm to the left of the midline 
Area of cardiac dullness measured 5 cm to the right and lll/^ cm to the left of the 
nndlme The heait’s rhythm w f as totally it regular The first sound at the apex was 
followed by a very loud, blowing systolic mui mur At the base the second pulmonary 
sound seemed to be loudei than the second aortic The peripheral vessels were tor- 
tuous and thickened The pulse w'as equal at the two wrists, totally irregular The 
abdomen was greatly distended There w'as evidence of considerable accumulation 
of ascitic fluid The edge of the liver was felt 9 cm below the costal margin The 
spleen was not felt The neurological examination was negative 

Course m the Hospital The patient w'as twice bled and given digitalis but there 
was little if any improvement in her symptoms Later a piofuse diuresis occurred 
after which the edema lessened, the dyspnea was less oppressive and the patient became 
more comfortable How'ever, this improvement lasted but a short while, soon she 
was just as much swollen as before, her breathing w'as difficult and she became quite 
drowsy following the liberal administration of ammonium chloride On October 27 
she began to vomit, she rapidly grew W'orse and died later that day 
Laboratoiy Examinations 

Blood Count Hgb 115 per cent, R B C 5,040,000, W B C 10,000 
Wassermann reaction on the blood serum was strongly positive 
Blood chemical studies 


October 12 

NPN 

34 mg per cent 

CO_. 

Plasma Pi ot 

October 18 

34 mg per cent 

56 

6 8 gm 

October 21 
October 24 

60 mg per cent 

2 7 7 

6 5 gm 

Spinal Puncture 
reaction 

Colorless fluid 2 cells Ne 

gative Pandy 

Negative Wassermann 


Urine Specific gravity 1 009 to 1 020 No sugar, albumin— a trace A small num- 
ber of leukocytes and an occasional cast m the sediment 
The temperature varied from 96° to 100° 

The pulse rate varied from 80 to 140 
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Electrocardiograms 

October 18, 1935 The dominant rhythm is nodal There are extrasystoles occur- 
ring at every second beat giving rise to a typical bigeminal rhythm There 
are occasional paroxysms of extrasystoles arising from a different ectopic 
focus giving rise to runs of paroxysmal ventricular tachycardia at a rate 
of 125 

October 27, 1935 Auriculo-ventricular nodal rhythm Dextrogram Nodal 
tachycardia 

Here we have a characteristic instance of mitral stenosis in a woman 
65 years of age, the symptoms first appearing late in life Under these 
circumstances we are seldom wrong m concluding that the lesion is the result 
of a former rheumatic infection Houever, m this instance the scarred 
appearance of the valves as seen at the postmortem examination resembles 
much more closely the results of a bacterial than of a rheumatic infection 
I do not pretend that the distinction can be made with confidence although I 
think the evidence makes the conclusion highly probable 

Anatomical Diagnosis Mitral stenosis and calcification Cardiac hypertrophy 
Chronic passive congestion of viscera Syphilis (Wassermann) Artei losclerosis 
Localized atrophy of kidney from arterial sclerosis Hemorrhages in urinary bladder 

Dr S Jarcho’s note on the heart The heart which weighs 550 gm is distinctly 
larger than normal There is perceptible dilatation of the right auricle The 
tricuspid valve presents a moderate degree of fibrous thickening along the line of 
closure especially marked on the anterior leaflets The chordae tendineae are opaque 
but not appreciably shortened There is distinct hypertrophy of the right ventricle 
No changes are found in the pulmonary cusps The left auricle is markedly dilated 
and moderately hypertrophied The endocardium is thickened but no discrete auricu- 
lar patch is seen The mitral orifice is much narrower than normal and is fixed by 
the calcification of part of the valve When the valve is opened its edge is seen to 
have formed a thickened shelf with rounded edge, irregular, rough calcified masses 
are found at intervals along the valve The chordae tendineae are greatly shortened 
They are opaque and end without ramifying The endocardium over the apices of 
the papillaris muscles is distinctly opaque and the papillaris muscles themselves are 
much broader and thicker than normal There is distinct eccentric hypertrophy of 
the left ventricle The aortic cusps are very little thicker than normal but are fused 
for approximately 4 mm along the respective commissures The corpora arantn are 
not altered No verrucae are seen The myocardium is somewhat flabbv and con- 
tains a very few inconspicuous scars 

Microscopical Notes Section through the left ventricle, left auricle and mitral 
valve shows thickening and fibrosis of the valve and of its base with no signs of 
active inflammation The auricle is thickened in the endocardium and myocardium 
I he latter shows mononuclear infiltration but not characteristic of Aschoff bodies 
Similar infiltrations are encountered m the epicardium which in addition is slightly 
scaried The ventricular myocardium shows a few perivascular scars and one vas- 
cular collection of round cells 

Additional section shows dense hyaline thickening of the mitral valve and a 
small area of calcification The myocardium presents scattered tiny mononuclear 
infiltrations which are not numerous and not regularly perivascular The coronary 
vessels show' very slight mtimal thickening 

Other sections taken through the anterior papillaris muscle, left ventricular 
and auricular ring, the intraventricular septum and right ventricle and pulmonary 
\al\e show a few tmj mvocardial scars There is no evidence of active inflammation 
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AN ARTICLE CONTRIBUTED TO AN ANNIVERSARY VOLUME IN HONOR 
OF DOCTOR JOSEPH HERSEY PRATT 

THE PSYCHO-BIOLOGY OF BREATHING - 1 

By Carl Binger, M D , New Y oik, N Y 

This paper deals with what I have called the psycho-biology of bieathmg 
and its relation to diseases of the respiratory system In it I have attempted 
to review the essential physiological facts of respiration and to indicate, 
when possible, links between our physiological and psychological knowledge 
The connections will not always be obvious, but it seems a sound method 
of procedure to begin with known facts m each field and to try to bring them 
into relation with each other 

It may be objected by some that the laws of the body do not govern 
the laws of the mind — that the chasm which separates these two hemispheres 
cannot be bridged and certainly not by arguments based on analogy I 
suspect that the split exists partially within us — is part of our own subjective 
ambivalence which we project on to the material under investigation and that 
even such divergent technics of inquiry as physiology and psychoanalysis are 
not so remote from one another as certain purely fortuitous circumstances 
have made them appear to be 

The method of psychoanalysis has contributed much to our understand- 
ing of neurotic disorders It has provided us also with an entering wedge 
into some of the more obscure etiological problems of so-called functional 
and organic disease But no one will deny that our knowledge is still in the 
form of first and rough approximation We must try, as Santyana used to 
say “ to define the limits of our ignorance ” Nor need there be any quarrels 
between so-called orgamcist and functionalist — if that is the proper title to 
give his adversary No one has a sole proprietary right to explore the 
secrets of nature, and each man must select the method of study that is 
congenial to him 

Let me now proceed to more practical matters 

A young European girl of aristocratic origin and background made up her mind 
against her parents’ will to go to a university She had always been a somewhat shy, 
reticent, easily depressed child readily inclined to tears, and rather solitary There 
were many difficulties at home The parents were not happily married There was 
much friction in the atmosphere and little love, although her mother was constantly 
concerned with the daughter’s welfare The girl had outspoken artistic interests She 
loved music, the theatre and had a respectable talent for drawing She was on the 
other hand greatly interested in languages — wa\ ering indeed between the two interests 
This was a source of conflict not only m her but between her parents and herself 
Finally she decided to pursue the study of languages and only after much persuasion 
and against great resistance could she win her parents’ unwilling consent The) were 
b) no means liberal with her in financial matters so that at the unnersity she lived 

* Recen ed for publication Ma> 6, 1937 
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m modest isolation In the course of the second semestei she began to realize that 
academic work was not giving her the release and satisfaction she had hoped for 
Naturally this made her very unhappv but she tried with all her might to push 
through hei plan to study, if only not to he upbraided bj her father She dragged 
along until the close of the semester haidly able to follow the lectures properly 

During the holidays she returned home only to hear reproaches because she 
looked so badly and because of her moods She was sent to a doctor who found noth- 
ing Constantly she was assailed by doubts as to the wisdom of further pursuing 
her studies After a most unpleasant scene with her parents she became depressed 
and then began to cough This again took her to the doctor who could find nothing 
But the cough persisted Upon returning to the university she consulted a specialist 
who at first found, as we say, nothing in her chest, but repeated examinations and 
roentgen-ray studies disclosed an incipient process at the right apex 

The second case I wish to describe concerns a man in his early thirties, ahvajs 
in excellent health, in good financial circumstances and happily married to a young 
woman also apparently in perfect health During her untroubled pregnancy the 
husband pursued his usual business activities, was much engaged in sports, indeed 
even rode in steeple-chases The wife’s deliver} w’as difficult and shortly thereafter 
she began to fail from what was subsequently proved to be a hydatid mole Her 
illness lasted about a year when she died The husband had not given up hope of 
recovery until a few weeks before the end, and in spite of Ins intense worry he con- 
tinued in good health As soon as the hopelessness of her condition became clear to 
lum he began to feel badly, became depressed and quite lost his joy of living After 
lus wife’s death Ins depression grew worse Within a few weeks he had a slight 
pulmonary hemorrhage which he himself did not relate to a disease of the lungs, as 
such a possibility had not occurred to him Upon examination, how'ever, the diagnosis 
of phthisis was established 

These two abstracts of case histories are taken from a book by E Stern 1 
called “ Die Psyche des Lungenkranken ” which discusses wisely and sym- 
pathetically such problems as the reaction of patients to a diagnosis of pul- 
monary tuberculosis and to sanatorium life, the relationship of doctor and 
patient in chronic illnesses, the psychic factors in the etiology of tuberculosis 
He includes a series of skillful vignettes of patients’ lives in which are de- 
scribed, as m the ones which I have reported, long periods of tension, ambi- 
valence and frustration which lead gradually to fatigue states, hopelessness 
and depression and m which the denouement is the discovery of an apical 
process, with a temporary resolution of the conflict by sanatorium treatment 

An extensive literature has sprung up in this field Within the past five 
years the Quarterly Cumulative Index has published a new subheading 
“ Mental Aspects ” under Tuberculosis Naturally we do not know what 
mechanisms are involved here — nor how states of tension and conflict pre- 
pare the body for the invasion of the tubercle as they appear to do It is 
of importance m the first instance to establish the fact of such relationships 
before essaying the far more complex problem of explaining them This 
first step then is a practical point of departure — a more complete and psy- 
chiatric, if you will, anamnesis of patients suffering from incipient pul- 
monary tuberculosis 

What we observe m these life histories is a coincidence of events Per 
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haps it would help us if we dismissed from our minds, for the moment 
thoughts of causality, cliches about psychogenic and somatic disease or func- 
tional versus organic and looked upon these examples and upon others, which 
I will present as simultaneous physical and mental phenomena Fiom a 
metaphysical point of view as well as from that of modern physics the ques- 
tion has been raised as to whether the discussion concerning cause and effect 
about which we talk with so much assurance and dogmatism has in it any 
inherent logic other than one of temporal and statistical relationship And 
so I should like to stress as our point of departure the idea of coincidence 
the coincidental happenings in the realm of the mind and of the body in 
relation to certain specific inner trends and outer situations This mode of 
orientation toward our patients is important as it will affect our clinical 
judgment both m diagnosis and treatment 

I have dealt here with pulmonary tuberculosis first because it represents 
one of the most important of the diseases of the respiratory apparatus, 
secondly because problems of pulmonary ventilation may have an etiological 
bearing on the location of the lesion If psychological determinants play 
a part m the occurrence of this disease it is reasonable to shift our ground 
for the moment and to look upon the phenomenon of pulmonary ventilation 
from this point of view as well Speaking teleologically breathing is de- 
signed to supply the tissues with oxygen This function is so vital to sur- 
vival of the organism that we may expect to find that forces voluntary 
and involuntary, reflex chemical, homeostatic as well as affective, combine 
to insure its perfect performance 

Breathing is m more than one sense a twofold function It is usually 
thought of as consisting of an external and internal process External res- 
piration has to do with bringing the organism into gaseous equilibrium with 
its outer atmospheric environment Internal respiration is concerned with 
the transport of gases m the blood stream and their diffusion to the tissue 
cells The exchange of gases takes place at the surface of the respiratory 
epithelium whither the air properly warmed and moistened has been brought 
after its passage through the upper respiratory tract Here we see a rough 
analogy to the preparation of food in the mouth before it passes down the 
gullet into the stomach I shall refer again to this analogy 

Breathing is normally adjusted to maintain a fairly constant composition 
of the alveolar air, because the alveolar air regulates the tension of gases in 
the arterial blood Enough fresh air has to be introduced into the alveoli 
to replace the oxygen taken up by the blood, and to get rid of the C0 2 which 
has come out of the blood The venous blood which comes to the lungs 
gives off C0 2 and takes up oxygen until it comes into equilibrium with the 
air in the alveoli The tension of gases m the arterial blood is therefore 
normally about the same as in alveolar air As we shall see later this 
reciprocally related process of oxygen absorption and C0 2 elimination not 
onh insures adequate \entilation of the blood and tissues but also affects 



198 


CARL BINGER 


the function of the lespuatoiy center which is exliaordinanly sensitive to 
changes in tension of gases m the blood 

Embry ologically the pulmonaiy respnatory appaiatus develops fiom the 
hind pait of the vential wall of the head gut Immediately behind the thy- 
roid gland a median gioove, the rudiment of the tiachca, is detached from 
the gullet From its hinder end a couple of vesicles develop — the simple 
tubular rudiments of the light and left lungs As the respiratoiy apparatus 
is genetically and stiucturally related to the gastrointestinal tract, so its 
function seems to present an analogue of the latter I do not mean to impi) 
that the analogy of function derives fiom their common site of origin 
though this is an interesting field for speculation However, both systems 
are concerned with the incorporation of certain substances of the external 
environment, with the transport of these substances to the tissue cells and 
with the excretion of certain pioducts of tissue metabolism Both digestive 
and lespiratory systems seem susceptible to similar derangements, for ex- 
ample to spasms, to forced expulsion, to changes in secretion and both may 
become pathways for the entrance of infectious organisms If Alexander 2 
is correct in Ins assumption that the gastrointestinal tract may act out certain 
emotional trends having to do with ingestion, retention and elimination it 
is conceivable that an organ system piesenting aspects so closely parallel 
embryologically and functionally to it can exhibit similar responses for 
embodying similar trends It remains, however, for future scientific inquuy 
to explore the problem of psychological engrams as it has undertaken to do 
with physiological ones 

We have just seen that the respiratory appaiatus in its rudimentary era- 
biyological form consists of a system of simple tubes From the phylo- 
genetic point of view this same fact holds In the lower forms, as for ex- 
ample the msectivora, there are no lungs but tracheae through which atmos- 
pheric oxygen passes by simple diffusion It is believed that respiratoiy 
movements begin at that point in the phylogenetic scale where the size of the 
organism and the length of its tracheae no longer peimit adequate ventilation 
at the existing partial piessure of atmospheric oxygen An interesting 
parallel to this concept can be observed m man, whose respnatory movements 
may disappear when he is placed in an artificial environment in which at- 
mospheric pressure is caused to fluctuate rhythmically above and below noi - 
mal pressure Again we are confronted by an analogy with the gastroin- 
testinal system The fetus is nourished passively by diffusion and osmosis 
thiough the chorionic villi — only later after buth to use actively its sucking 
and swallowing mechanism for the ingestion of food From a phylogenetic 
point of view we see in the lower forms, such as piotozoa, nourishment 
occurring by osmosis and diffusion and only much later the differentiation 
of gastrointestinal tracts and the establishment of mouth parts equipped for 
sucking, biting, chewing and swallowing 

In the field of psycho-pathology we aie fanuliai enough with patients 
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who refuse to eat even to the point of starving themselves to death Similar 
reactions to breathing are not so common but are by no means unheard of 
One needs to think only of the stubborn angry child who holds Ins breath 
m a temper tantium to the point of cyanosis, of the Sudanese negro who can 
die of asphyxia by holding his breath, and of the common and ancient form 
of suicide by strangulation or hanging, which like other forms of suicide is 
thought to express certain unconscious determinants 

As there is an analogy m the structure and function and m what might 
be called the psycho-pathological equivalents of these two systems so also 
are theie certain linguistic forms the use of which suggests parallel origins 
I shall mention only the fact that deep labored breathing of diabetic coma 
and acidosis is sometimes described as “ air hunger ” Many individuals 
during periods of tension or excitement actualty swallow air 

Psychoanalysts are familiar enough with these substitutions of one oigan 
system for another and of what appears to be — perhaps because of our lack 
of understanding — the welter and confusion of unconscious thought The 
breath, for example, may take on the meaning of food and both may be 
related to fantasies of impregnation Words may be feces the voice the 
phallus Bizane as these interpretations may sound they are in fact not 
interpretations but what our patients often tell us if we are willing and able 
to listen to them 

Continuing with the theme of organ displacement we are familial with 
vasomotor changes such as blushing and the engorgement of the erectile 
tissue of the nasal turbinates, which are related to emotional disturbances, 
also with so-called vicarious menstruation and with the treatment of dys- 
menorrhea by applications to the nasal mucous membrane Whether this 
therapeutic procedure is founded in fact or fantasy I do not know Fre- 
quently we encounter the so-called hysterical globus phenomenon which 
appears also to be a displacement and often to be related to fantasies of oral 
impregnation I had lecently the opportunity to observe one in statu 
nascendi and since the respiratory system was at least subjectively involved 
I shall describe it 

A woman of 25, married but childless, who is suffering from a severe mixed 
neurosis m which anxiety states and obsessional ideas predominate, was recounting a 
nightmare to me She could not recall its content — only the fact that she felt an 
enormous weight on her chest and that she was unable to get her breath or utter 
a sound This is a familiar enough setting for nocturnal terror While she was 
talking the feeling returned She lay quite motionless and said that she felt a great 
weight pressing on her chest as if she were unable to breathe She then said 
“ Aren’t there stories about cats lying on babies’ chests and sucking their breath 
away” This patient was brought up m intimate association with a pet cat who in 
many respects w r as a rival preferred by her mother She is the only patient wdiom I 
have seen to whom an animal has played the role of sibling and who has in many 
respects identified herself with a cat She constantly dreams of a mother cat and 
kittens, of kittens being born in the toilet and of poor, staried, thin, homeless kittens 
When she passes a stray cat on the street she is oiercome with a desire to take it 
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home and mother it The next step in the story is she now felt the weight lying on 
her chest was a cat This w r as in no sense an hallucination It was a fantasy She 
continued to feel breathless and then told me she felt the cat w f as inside her chest 
After awhile the feeling of substernal oppiession passed and the patient then com- 
plained of a lump in her throat which made hei feel as if she w'ere strangling This 
in turn passed off and she again breathed quietlj and easily A few dajs before this 
experience she told me of a dream in which some birds fell o\er as if dead, where- 
upon little birds appeared to hop out through the bigger birds’ chest walls She has a 
constant fear of death as she has of sexuality and childbirth which are closely asso- 
ciated in her mind w ith the idea of dying Paradoxically enough she has a strong 
suicidal drive, as if indeed she w'anted to jump into the lake to escape the ram 

The feeling of being unable to take a deep bieatli, 1 e dyspnea, is com- 
monly encountered in anxiety states, indeed the sensation itself undoubtedly 
gives rise m some individuals, though not in all, to feelings of anxiety 
Dyspnea is properly speaking a subjective symptom, not an outwaid sign 
It has been defined by Means 3 as “ the consciousness of the necessity foi m- 
ci eased icspuatoiy cffoit” It will occur, as Means says, whenever the 
respnatoiy mechanism cannot with ease function to the extent that bodily 
processes lequire It is an interesting fact that consciousness is directed to 
the thorax or diaphragmatic region -while the cause of the difficulty may be 
either m the lungs or in some fai distant part of the bod} The most com- 
mon cause of dyspnea is physical exertion 4 The inci eased pulmonary ven- 
tilation is then the lesult of inci eased metabolism This does not lead to 
any distressing symptoms until the demand for oxygen and elimination of 
caibon dioxide is greater than the lungs can pei foim with comfort Thyro- 
toxicosis and febrile states ma) pioduce a similar type of dyspnea due to ex- 
cessive metabolic demands A diffeient mechanism, yet one occasioning the 
same subjective sensation, may result from anemia, anoxemia, changes in 
the acid-base equilibrium of the blood and tissues, or decrease in cardiac 
output In each one of these the disability and distress are referred to the 
breathing apparatus — just as it is m those conditions such as pneumonia, 
congestive heart failure, pulmonary fibrosis, emphysema, and bronchial 
asthma wheie the fault actually lies in decreased efficiency of the pulmonary 
bellows and is associated with reduction m vital capacity and pulmonary 
elasticity The localization of respiratory distress in the region of the 
diaphiagm even when the pathological lesion is remote is an interesting 
phenomenon It seems almost like a conditioning or like a projection, as 
if the patient were saying “ I can’t breathe easily, therefore there must be 
something wrong in my chest ” Perhaps, however, the sensation is experi- 
enced where it is because existing neivous pathways can convey it nowheie 
else It is apparently a well canalized one, foi many sensations of excite- 
ment and anxiety are felt m the same zone Those of us who were m the 
w r ar saw numerous cases of so-called new ocu culatoiy asthenia oi disotdeied 
action of the heait in which shoitness of breath played a pionnnent part I 
remember an enormous black negro m a white night shirt sitting up m bed 
and breathing at the rate of 120 per minute with nothing abnormal disclosed 
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on the physical examination to account for such a disturbance In some 
of the moie seveie cases of this sort pronounced cyanosis appeared and even 
collapse from what was thought to be exhaustion of the respiratory center 
Very often, however, during sleep or hypnosis the respiratory late returned 
to normal That the condition was associated with an acute anxiety state 
with suppression of affect is not improbable The physiological explanation 
given for this type of rapid and shallow bi eathmg is that “ the normal re- 
flexes are preternaturally hypersensitive ” Breathing is, to be sure, only 
partially controlled by reflex mechanisms In the control and regulation of 
the rate and depth of breathing its twofold character is again m evidence 
Its regulation is partly nervous, partly chemical It is partly reflex, partly 
under voluntary control In this respect it differs somewhat from the other 
two great vegetative systems, the cardiovascular and the gastrointestinal, 
and resembles more nearly the mechanism of the sexual function It is 
perhaps because it represents a meeting point of conscious and automatic 
activity that it so easily lends itself to an expression of emotional tensions 
and disturbances 

The impulse to breathe arises in the so-called respiratory center which 
is located somewhere in the medulla oblongata about at the level of the 
striae aconsticae This locus was first identified in 1811 by Le Gallois G 
The center apparently discharges at a constant slow rate sending impulses to 
the intercostal muscles along motor fibers of the spinal nerves and to the 
diaphragm through the phrenic nerves Recently these rhythmically dis- 
charging impulses have been studied and graphically recorded in the cat by 
Adrian 7 Their origin is of course unknown but they appear to resemble 
the so-called Berger waves from the cerebral cortex The activity of the 

center is exquisitely sensitive to changes in tire H-ion concentration of the 
blood and the lymph which bathes it and perhaps specifically to C0 2 and also, 
of course, to oxygen want Since oxygen want constitutes a profound 
threat to the integrity of the organism, more especially to the functioning of 
cortical and autonomic centers, it is probable that the feeling of anxiety and 
panic induced by asphyxial states serves as a danger signal to the individual 
We are familial with Freud’s concept of anxiety as a danger signal 
Whether anxiety, moie specifically neurotic anxiety, is related to anoxemia 
as Deutsch 8 has intimated, we do not know This is a problem which could 
be investigated McFarland and Barach D have recently exposed a group of 
psycho-neurotic individuals to low partial pressures of oxygen They found 
that these patients tolerated low atmospheric oxygen less well than a control 
group There is in all probability a high degree of individual variation m 
this Some individuals respond to anoxemia and shortness of breath with 
feelings of anxiety and others do not, perhaps depending upon their capacities 
to function physiologically at low oxygen tension, and perhaps also upon 
their earlier conditioning in respect to these states I shall not deal here with 
woik which has been done on the eftects of low ox}gen tensions on sensory 
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reaction times, muscular coordination, discriminative judgments, etc I 
lefer to obseivations made with i tbi eathing apparatus and low pressure 
chambeis especially in relation to testing of flieis, also to observations made 
at high altitudes d he lecent International High Altitude Expedition to the 
Andes 10 has furnished some data which may make it possible to predict 
which individuals will tolerate low oxygen piessuies well and which will not 
This, to be sure, is a different problem from the one to which I ha\e alieady 
referred, 1 e the relation of anxiety to anoxenuc states 

Chemical stimuli determine to w hat extent inflation and deflation will 
occur but piobably have little influence upon the frequency of respirations 
The latter is governed by a sensory reflex mechanism first descnbed in 1868 
by Hering and Breuer 11 Afferent sensoiy impulses from the lungs reach 
the center by way of the vagus neives Their existence has been demon- 
strated not only by cutting and freezing experiments which elicit typical 
slow, deep, so-called vagal, breathing, but action curients of afferent vagal 
impulses synchronous with lespnation were demonstrated by Emthoven 12 
The vagi, as the great afferent neives of the lungs, serve in the complicated 
apparatus to piotect them against the effects of excessive distention or col- 
lapse They inform the respiratory center of movements of air currents and 
the position of the lungs, and reflexly check the depth of breathing The 
chemical factors therefore control the total pulmonary ventilation, the 
afferent vagal impulses control the rhythm of breathing I have not dealt 
here with the less understood function of mtnnsic sjmpathetic pulmonary 
and bronchial ganglionic plexuses In geneial, as Means 13 says, the neivous 
control of bieathmg may be expected to secure for us that respnatory type 
which m accordance with the local condition m our chest or abdomen, may 
most comfortably supply the ventilation requn ed for the gas exchange which 
our geneial bodily processes may happen at any time to demand 

I have described this subject of the control of the depth and late of 
breathing for two reasons First, because a lecent attempt has been made by 
Alexander and Saul 14 to relate the form of the respiratory cuive to certain 
personality traits, second, because a discussion of the nervous conti ol of 
respiration leads naturally to a consideration of asthma in which occuis a 
reflex stimulation of the smooth muscle of the bronchial wall tlnough vagal 
broncho-constrictor fibers and m which an emotional element plays a iole of 
major importance 

Regarding Alexander and Saul’s work, I have, to be sure, seen only an 
abstract They believe they hare shown that a certain con elation exists 
between the form of the respiratoiy curve and certain hbidmal trends That 
the respiratory curve is influenced by anxiety, by tension and even by a spe- 
cific pei sonahty factoi, I am quite ready to believe But to establish the 
fact that a correlation exists between the form of the respiratoiy tiacing and 
specific instinctual drives would require a large statistical matenal Alex- 
andei and Saul aie quite aw^aie of this They piesent then conclusions with 
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appropnaie caution and modesty I am glad to learn that Deutsch and 
Finesinger 15 are also engaged in investigating this problem with particulai 
attention to the influence of induced affective states on the form of the 
respiratory curve 

Turning now to the subject of asthma I should like to summarize certain 
findings concerning it in the psycho-somatic field That asthmatic attacks 
are often closely bound to certain specific life situations is now common 
knowledge Psychotherapy, after other methods of treatment have failed, 
has m some individuals brought about the disappearance of Charcot-Leyden 
crystals, Curschmann’s spirals and even of eosinophiha from the sputum and 
blood I refer to a series of cases reported upon by Moos 1C Hansen’s 17 
investigation led him to the view that the psychological situation has much 
to do with the reactivity which some patients exhibit to specific antigens to 
which they are sensitive Moreover he says “ I cannot escape the impres- 
sion m many cases that not infrequently a seemingly causal psychic alteration 
may be only coordinated with the somatic reaction, and that both are de- 
pendent on a mysterious third factor that escapes our detection It seems 
to me, for example, that not infrequently certain asthmatic individuals show 
to a more or less marked degree symptoms of manic-depressive disease, and 
that asthmatic attacks predominate in attacks of depression ” 

Support of Hansen’s contention is furnished by Saxl 18 who reports the 
case of a patient, who had suffered from migraine since early youth and had 
been subject to fluctuations of mood He was seized with attacks of bron- 
chial asthma during the involutional period Some years later, perhaps 
precipitated by a further psychic trauma, he developed a manic-depressive 
state m the course of which five exacerbations were observed An attack 
of asthma subsided each time previous to the acute exacerbation of psychosis, 
only to return with its disappearance Oberndorf 19 reports the analysis of 
an asthmatic in which he believes it was shown ( 1 ) that psychological stimuli 
set the attacks m motion, (2) that the so-called specific allergic determinants 
had nothing to do with the attacks, and (3) that after treatment the asth- 
matic attacks weie substituted by emotional outbursts quite like manic 
episodes The patient, after treatment, ate chicken, corn and cabbage freely 
and was able to tolerate the presence of dogs and cats To all of these she 
exhibited positive skm reactions Fenichel 20 has attempted a more detailed 
description of the psycho-dynamic situation in asthma — stating that asthma 
is not an hysterical conversion symptom and that the asthmatic between 
attacks behaves like an obsessional neurotic. In his book m which he de- 
votes some ten pages to the subject, Fenichel places asthma between stuttering 
and psychogenic tic He assumes the existence of intrinsic respiratory 
eroticism and reduces the psychological process in asthma to a formula, of 
the validity of which I am on principle rather skeptical As to tire therapy 
of asthma, Fenichel believes that the analyst’s task is the radical treatment 
of the pregenital psychological structure which he believes underlies the 
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symptom Quite propeily Femchel also mentions the intimate relationship 
that exists between anxiety and the function of lespiration In this con- 
nection he discusses the views of Hainik 21 who finds the feai of suffocation 
a widespread phenomenon and relates it to castration anxiety of which he 
believes it to be a distoited expression One of his patients, for example, 
imagined that the analyst might cut off his an supply by means of scissors 
The second point denved from Hainik is that fear of being smothered under- 
lies eveiy fear of death and is m general the most archaic content of anxiety 
He believes that this feeling, which may be experienced at the tune of 
suckling, remains connected unconsciously with every later experience of a 
dangerous situation I have at piesent under observation a young man who 
develops deep gasping respuations whenevei his anxiety is aroused by mat- 
ters touching on his social 01 economic inadequacy All his life he has suf- 
fered fiom an acute sense of anxiety in any situation m which there w r as any 
suggestion of smothering — foi example, if any one in fun would put a pillow 
on his head The intimate relationship which exists between anxiety and 
lespuation suggests the possibility that the constant vanations in respnatory 
function are based in part, at least, upon constant unconscious responses to 
anxiety It is my peisonal observation that the sensation which w r e recog- 
nize as anxiety is felt in the low r ei anterioi thoracic w^all and presents itself* 
to us as a feeling of being unable to inspire freely I suspect that it may ari£e 
m kinesthetic impulses from the diaphragm which may be related to its tonus- 
Christie 22 believes that the incidence of respiratory disorder in neurosis is 
much greater than is generally supposed and that tracings taken by means 
of an ordinal y lecordmg spirometer are of value in the diagnosis and dif- 
ferentiation of certain types of neuroses His cases fell into two gioups 
anxiety neuroses with irregular shallow type of lespiration, and conversion 
hystenas, with a tendency to hyperventilation This latter occurrence is 
consistent with sighing respiration which I have mentioned and to which 
Baker 23 has recently diawn attention A thoiough investigation of pul- 
monary volumes would be of interest in this connection 

As might be expected, the idea of “ birth trauma ” has found its way 
into discussion of the etiology of asthma Freud has challenged the value 
of this hypothesis admirably m his recently translated “ Hemmung Symptom 
und Angst ” May I quote " The pnncipal objection to be raised against 
it, however, (l e the birth trauma) remains the fact that it hangs in mid- 
air, instead of being based upon verified observation For no tiustwoithy 
investigation has ever been earned out to determine whether difficult and 
protracted birth is correlated in indisputable fashion with the development 
of neurosis — indeed, whethei childien whose birth has been of this charactei 
manifest even the nervousness of earliest infancy for a longei period or more 
intensely than otheis If the assertion is made that precipitate births, those 
easy for the mother, may possibly have for the child the significance of a 
severe trauma, then a foi ti oil it would certainly be necessary that births 
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lesultmg in asplnxia should produce beyond any doubt the consequences 
alleged It seems an advantage of the Rankian etiology that it postulates a 
factor capable of being checked empirically , but as long as such a check has 
never actually been undertaken, it is impossible to estimate its real value ” 
There is of course no reason why such an investigation could not be under- 
taken with special reference to asthmatics 

Closely related to this psychoanalytical hypothesis are certain recent 
physiological studies made m England by Barcroft 25 and m this country by 
Rosenfeld and Snyder 20 at the Johns Hopkins Medical School These in- 
vestigators have studied mtra-uterine fetal respiratory movements Bar- 
croft’s work began several years ago with an effort to answer the question 
“ What sets off the birth process ? ” By a study of arterial oxygen satura- 
tion of goat fetuses he believes he has demonstiated increasing anoxemia 
as the fetal circulation no longer supplies the needs of the growing organism 
A point is reached when, as Barcroft 27 put it “ It gets so stuffy that the 
fetus moves out ” If this is true then the ammotic sac is peihaps not the 
Nirvana which some psychoanalysts have led us to believe States of ten- 
sion and frustration may alieady be experienced m utero, and birth is not 
into a vale of tears, nor the prototype of all subsequent tiaumata, but rather 
a happy release Barcroft demonstrated cinematographically the existence 
of rhythmic respiratory movements m fetal sheep and goats beginning as 
early as the thirtieth day, but curiously enough disappearing during the 
course of gestation The occurrence of mtra-uterine respiratory movements 
is not a newly discovered fact, having been observed by Preyer 28 as long ago 
as 1885 It received scant attention, however, until recently Rosenfeld 
and Snyder have improved upon Barcroft’s technic by eliminating the use of 
general anesthetics which they discovered depressed or completely inhibited 
mtra-uterine respiration in the fetuses Their observations were made on 
rabbits after section of the lumbar cord under local anesthesia Fetuses 
within the intact uterus exhibited spontaneous respiratory movements char- 
acterized by rhythmic excursion of the thorax and abdomen Although 
shallower, they resemble qualitatively the respiratory movements observed 
after birth There is great variation in respiratory activity among dif- 
ferent fetuses in the same uterine horn, some may be quiescent, others 
respiring at independent rates up to 60 per minute No evidence was found 
that stimulation of fetal respiration occurs from oxygen want nor indeed 
from the administration of C0 2 to the mother They regard the onset of 
post-natal respiratory activity not as an event initiated abruptly at birth but 
rather as a transition from the type of respiratory movement discernible 
during mtra-uterme life They do not support the view of Barcroft that 
the first breath of a newborn animal is caused by oxygen want To be sure 
cyanosis often occurs in the newborn as the result of prolonged labor and 
the use of anesthetic agents in the mothei — but, as has been said, whether 
this constitutes a psychic trauma to the child is still unknown In the 
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absence of such knowledge it haidly seems fruitful to try to explain the dis- 
ordered breathing of an asthmatic attack in terms of i egression to the post- 
natal state 

The condition of oxygen want naturally leads us to a consideration of 
pneumonia There is more accuiate knowledge about anoxemia in pneu- 
monia than m almost any othei disease In spite of this, I know of no 
serious effort to correlate psychic changes in patients suffenng from pneu- 
monia with changes m the degree of anoxemia, though there have been 
comments on the decrease of restlessness and subsidence of delirium duiing 
oxygen therapy 

That the morbid picture is much influenced by anxiety states — feai of 
suffocation — fear of death, I have no doubt A careful study of the events 
leading up to the infection would be of intei est, as well as a study of the 
productions m delirium and the effects of more active suggestive therapy 
C Widmer 20 was aroused to an interest m this problem by events occurring 
aftei a fire m the Swiss hamlet of Tamms m which eight of those engaged 
m fighting the fire after drenching and exposure came down in from one to 
two weeks with attacks of severe pneumonia initiated by chills and soon fol- 
lowed by high fever and delirium The patients lived at great distances 
trom each other so that the doctor could not visit them all In order to 
protect them from exposing themselves during their nocturnal delirium he 
was led to adopt the emeigency measure of getting the patients out of bed 
at night and having them dress He found to his amazement that the active 
dehrial symptoms disappeared and that there occurred simultaneous clinical 
improvement Appaiently this expenence caused him to investigate in the 
succeeding 10 years some of the psychological disturbances which he re- 
garded as chai acteristic of pneumonia and which in his opinion weie not 
related to the deliria of high fever nor to toxic exhaustive states He found 
alteration m what might be called the integiation of perception a dis- 
turbance in the recognition of place, position, space, distance, division, 
lhythm, number, movement This, according to Widmei, is the basis of 
the dehrial state which may be present early m the disease and may be un- 
related to the height of the fever or to any evidence of meningeal involve- 
ment Since the patient’s memory for recent events and his superficial con- 
tact with his environment may be unimpaired the existing delirium may at 
first escape detection Widmei essayed to correct this state of confusion 
not by direct conscious psychotherapy since he found lus patients lacking m 
insight and quite inaccessible, but by the expedient of getting them out of 
bed Sometimes he had them sit m rocking chans for as much as from 
four to six hours a day, even letting them take a few steps By these and 
various other maneuvei s he attempted to bi mg them back to a more normal 
relationship to their envnonment He states that the piocedure far from 
doing the patients harm led to normal sleep, to disappearance of delirium, 
to improvement in blood pressure and to model ation of toxic manifestations 
Widmer’s observations, of course, need corroboration, although it would 
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requite some temerity to repeat them in this country where it is customary 
to keep the convalescent from pneumonia at rest m bed for at least a week 
after lus temperature has returned to normal Still I think it is apparent 
that these experiences if they are correctly leported are not without interest 


In the beginning of this paper I spoke of the unwisdom of ad\ ocatmg 
such concepts as psychogenic veisus 01 game as applied to the etiology of 
disease It is my belief that any disease from hysteria to carcinoma or 
better any diseased individual may be studied legitimately and with profit 
by methods both psychological and organic What we discover \\ ith these 
methods will be different sets of facts, in the one instance psychological 
facts, in the other, facts which have anatomical, chemical or physiological 
bearings To correlate these will always be difficult — perhaps will be looked 
upon for the present as a tour de force But such efforts seem to me to be 
of value Our attitude toward disease is changing It is no longer satis- 
factorily explained as a catastrophic invasion by noxious agents, a belief 
handed down to us not by bacteriologists alone but by our more primitive 
animistic ancestors We know now that it requires more than the tubercle 
bacillus to make a man tuberculous, more than a specific antigen to produce 
an asthmatic attack and more than pneumococci to precipitate an attack of 
pneumonia The other ingredient in the disease state was then thought to 
reside in the " reaction of the host,” by which was meant m his humoral and 
immunological defenses There is now a growing body of evidence which 
leads to the belief that psychic influences as well play an important part m 
the process of falling ill, and that disease be it infectious, allergic, functional, 
01 game or degenerative has its developmental history in which the whole 
personality is involved To cultivate this field we must create new methods 
of personality study aided by the insight which psychoanalysis has given us 
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MARKED UREMIA WITH RECOVERY, REPORT OF A CASE * 

By R O Bowman, PhD, and S Wolpaw, MD, Pi evidence , Rhode Island 

Case Report 

J F, a 29-year-old white woman, was admitted to the Surgical Sen ice of the 
Cleveland City Hospital on September 12, 1933 

According to the patient’s history her last menstrual period had occurred on July 
8, 1933 Having missed her August period and believing herself to be pregnant she 
had attempted to produce an abortion by the use of various oral medications, the exact 
nature of which we were unable to determine Failing m this attempt an abortion was 
induced on September 7, by packing the vagina with gauze The pack w’as removed 
after one day and was followed by rather profuse vaginal bleeding Twenty-four 
hours later the patient had a severe chill and felt feverish She began to vomit 
rather copiously and it was called to her attention that her eyes had become yellow m 
color These symptoms became increasingly severe until the time of her admission 
to the hospital 

The past history was negativ e except for four induced abortions during the past 
eight years, several of them followed by chills and fever The patient had four living 
children 

Examination show'ed the patient to be well-nourished and acutely ill The skin 
and sclerae were definitely jaundiced There were no visible petechiae The heart 
and lungs were normal The blood pressure was 110 systolic and 60 diastolic The 
abdomen was negative except for the liver which was just palpable at the costal 
margin The spleen was not palpable Pelvic examination revealed the cervix to 
be lacerated but firm The uterus was enlarged, boggy and m a posterior position 
There was tenderness in both fornices on motion of the cervix There was no 
peripheral edema and the reflexes w'ere physiological 

The temperature on admission was 37 8° C , the pulse 90, and the respirations 20 
The blood urea nitrogen was 183 mg per 100 c c , the creatinine 18 6 mg per 100 c c , 
the carbon dioxide combining pow-er 20 volumes per cent, the icteric index 63, and 
the hemoglobin 65 per cent (Salih) A blood Wassermann was negative 

The clinical impression on admission was that of an incomplete abortion, and a 
toxic hepatitis and nephrosis with uremia The latter lesions were attributed to the 
ingestion of an unknown drug 

Two days after her admission to the hospital the patient signed her release and 
w’as discharged against advice 

The patient w’as readmitted, this tune to the Medical Service, on September 23, 
1933, eleven days after her original admission Her condition during this interval 
had become progressiv ely and rapidly w’orse At this time the history w T as obtained 
from the patient’s husband that the abortion on September 7, 1933 had been attempted 
by placing two bichloride of mercury tablets against the cer\ix and packing the vagina 
with gauze Samples of the oral treatment (Savatan capsules m their original box, 
several of which were missing and one broken in half) were also submitted 

* Received for publication November IS, 1936 

Troiii Cleveland City Hospital, Cleveland, Ohio 
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Examination at this time revealed the patient to be deeply jaundiced She was 
extremely ill, toxic, disoriented, and had a watery and bloody diarrhea The physical 
findings were not of great significance The respirations were regular and very deep 
in character The liver was not palpable There was slight bilateral costo-vertebral 
tenderness The temperature was 37° C , the pulse 90, and the blood pressure 1 10 
systolic and 64 diastolic There was no pericardial friction 

The laboratory findings on the day of this admission showed that the blood urea 
nitrogen was 352 mg per 100 cc (checked), the creatinine 24 3 mg per 100 cc 
(checked) , the uric acid 14 4 mg per 100 cc , and the CO. combining power 14 5 
\olumes per cent 

The clinical impression on this admission was uremia due to bichloride of 
mercury poisoning, with hepatitis and nephrosis 

During the 10 days after admission the patient’s condition remained critical 
She was disoriented the greater part of the time Her diarrhea continued with four 
to seven stools daily Her urinary output when measurable varied between 250 c c 
and 750 c c a day She developed a bilateral suppurative parotitis which required 
incision and drainage, and a bilateral acute otitis media which required myringotomy 
Treatment consisted of usual routine measures for bichloride of mercury poisoning, 
4000 c c of normal saline solution daily by clysis, imperial drink, sodium thiosulfate, 
and glucose given by mouth and inttavenously The anemia which became rather 
marked responded well to a 50 per cent solution of ferric and ammonium citrate 
After two weeks her improvement nas slow but steady and there were consistent 
changes m the urinary and blood chemistry findings On 11-14—33 her blood urea 
nitrogen and creatinine were normal and the urine negative, with low specific gravity 
Phenolsulphonephthalein excretion was 45 per cent in two hours and the average of 
two Van Slyke urea clearances (maximum clearance) was 63 per cent A Mosenthal 
test run the next day showed average specific gravity of 1 014 for the day and the 
same figure for the night specimen On 12-9-33 her blood urea nitrogen had risen 
slightly to 19 8 mg per 100 c c and a repeat urea clearance determination was 34 per 
cent of standard and 39 per cent of maximum She was discharged from the hospital 
on 12-11-33, three months after her first admission, having nearly regained her nor- 
mal weight The chart gives the blood and urine findings during her hospital stay 
On 9-13-35 she was again admitted on the Obstetrical Service of City Hospital 
and was delivered uneventfully of a normal full-term child Her post-partum course 
was not remarkable Physical examination at this time showed no significant findings 
Her blood pressure was 102 systolic and 64 diastolic The urine was negative for 
albumin, sugar, cells and casts The specific gravity was 1 008 The patient left 
the hospital by release before kidney function studies could be performed 

The patient was seen personally in February 1936, two and one-half years after 
her original admission She refused further follow'-up studies but stated that she had 
been quite well and able to do all of her own housework 

A search of the literature has failed to reveal a case of such marked uremia 
with recovery, and we feel that recovery heie has been adequately proved by the 
ability of her kidneys to withstand pregnancy. Selman and Lenigar, 1 from this 
hospital, have reported a case of asthmatic shock which recovered after develop- 
ing a blood urea nitrogen of 142 mg per 100 c c and creatinine of 15 4 mg per 
100 cc Our case showed a much more severe blood picture, while the blood 
urea mtiogen is the highest seen by us in some 25,000 determinations 

\Yc have no proof that this is a case of mercury bichloride poisoning Only 
one sample of urine of less than 100 c c was examined for mercury on 9— 26— 33 
and none was found One would not expect to find it m such a small quantity 
of urine, particularly since the absorption and excretion from the vagina would 
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both be lapid, and small amounts of meicuiy aie moie toxic by this loute This 
same sample was negative foi leucine and tyrosine ciystals Montzka 2 has re- 
viewed poisoning with meicury by the vaginal loute and reports a fatal case 
Mintz 3 has leported that 7 5 giains of mercuiy bichloride were fatal The his- 
tory here indicates double this dose v'as used 

The other possible etiological factoi is the Savatan The Buieau of In- 
vestigation of the Amencan Medical Association has kindly supplied the in- 
formation that Savatan contains the ecbolic oils of tansy, mint and apiol 4 
Bienot, 5 whose onginal aiticle we w'eie unable to obtain, has leported a case of 
fatal poisoning with apiol wutli intestinal symptoms, ictci us and uremia, but the 
dose wdnch is toxic (0 6 to 0 8 gm ) would be improbable here since only eight 
and a half of the capsules had been taken One of the impoitant toxic actions 
of this diug is on the lieai t, yet at no lime did this patient show any cardiac ab- 
noimahties The hepatitis, which occuucd rather early to be due to mercury, 
might have been caused by the ecbolic oils 

Summary 

A case record is piesented of a patient with maiked kidney insufficiency 
probably pioduced by meicury bichlonde per vagina, who lccovered sufficiently 
on routine treatment to undeigo a normal pregnancy tw'O years later 
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REPORT OF A CASE OF STATUS ASTHMATICUS 
WITH AUTOPSY 

By Joseph R Wiseman, M D , F A C P , Syiacusc, A r czv Yo>k 

Case Report 

Mrs E H , a housewife, aged 40, entered the University Hospital, October 16, 
1935, complaining of severe asthma 

Her mother, aged 77, has arteriosclerosis Her father died at 50 of heart trouble 
One brother is living and well, no sibs have died She has four living children, one 
of wdiom has diabetes for which insulin is taken, one child died at four of nephrosis 
No allergic family history could be obtained The patient lived in Syracuse, New 
York all of her life except for two trips to Florida in 1925 and 1927 In childhood 
she had measles, mumps, and varicella, jaundice m 1915, pleurisy twuce (1918 and 
1934), nnld scarlet fever in 1927 with no complications A goiter had been present 
for 27 years There had been some swelling of the ankles for 11 years, most 

* Received for publication November 5, 1936 
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noticeable at night Since the attach of scat let fever in 1927 she had been moderately 
short of breath 

Pievioiis hospital admissions 1919, Lapaiotomj — gall-bladder found to be normal, 
appendix removed 1934, Acute upper respiratory infection — asthma 1935 

(March) Acute upper respiratory infection — asthma 1935 (May) Severe asthma 

During her stay at the University Hospital in 1934 the following observations 
were made Hemoglobin 93 per cent, red blood cells 4,900,000, white blood cells 7,500, 
polynuclears 59 per cent, lymphocytes 33 per cent, large mononuclears 5 per cent, 
eosinoplules 3 per cent Other eosinoplule counts were 0, 1 per cent and 5 per cent 
Ihe patient attended the Cardiac Clinic at the Syracuse Free Dispensary from 
July 3, 1934 to April 16, 1935 Numerous observations of the vital capacity, blood 
pressure and heart fate gave the following average readings vital capacity 2,475 c c , 
blood pressure 126 systolic and 85 diastolic, heart rate 86 The heart outlines were 
within normal limits and the sounds were clear She W'us discharged with a final 
diagnosis of “ No organic heart disease — bronchial asthma ” 

She came to the Allergy Clinic at the Syracuse Free Dispensary July 31, 1934, 
and w'as under my observation until her last illness Her first asthmatic seizure 
occurred in September 1929, two v ears after an attack of scarlet fever For five 
years she has taken ephedrine every night and often has had to sit up in a chair The 
asthma was worse in wunter and in rainy weather In the summer of 1934 from June 
to August she had considerable sneezing 

More than 80 mtracutaneous skm tests gave positive reactions to house dust, rag- 
weed, feathers, wheat, lima bean, lamb and cocoa She was given advice as to en- 
vironmental precautions and the elimination of suspected foods, and was treated by 
injections of house dust, ragweed and mixed stock respiratory vaccine At her visits 
to the clinic she appeared cheerful and optimistic and seemed to show' some improve- 
ment but upon close questioning admitted one or more attacks of asthma requiring 
ephedrine practically every night At times her daughter gave her epinephrine by 
hypodermic She was placed upon a Row'e elimination diet for five w'eeks without 
relief On May 17, 1935, she had a severe attack of asthma , the tongue was said to 
be swollen and the face and hands blue She had to be carried downstairs in a rock- 
ing chair and was taken to the Onondaga General Hospital where she remained one 
week 

Late in September 1935 she developed an acute upper respiratory infection which 
kept her in bed four days and caused a marked increase m the number and severity 
of the asthmatic attacks She became exceedingly weary and remained propped up in 
bed all of the time A hypodeimic of epinephrine had always helped her but on Oc- 
tober 16, she was unable to obtain relief, even from 1 c c She became faint and was 
sent by ambulance to the University Hospital, where she w r as placed on the medical 
service of Dr W D Ayer * 

Admission examination A refined appearing woman of good nutrition and de- 
velopment, sitting up m bed, breathing with great difficulty, using all of the accessory 
muscles of respiration Pupils are equal and react to light and accommodation 
Some nasal discharge A few dental cavities Throat injected, tonsils cryptic 
Small goiter Lungs hyperresonant and filled with wheezing rales Heart enlarged 
to left with systolic and diastolic murmurs in the mitral area, and a diastolic blow at 
the left border of the sternum Sounds are regular m force, rate and rhythm 
Blood pressure 150 systolic and 90 diastolic Abdomen soft, operative scar present 
Liver and spleen not felt Reflexes hyperactive 

During the five days of her hospital stay she presented the picture of continuous 
asthma which lesisted all medication She took very little fluid by mouth and prac- 
tically no food She went practically without sleep except for a few' brief intervals 

* I am indebted to Dr W D Ayer and to Dr E C Reifenstein, pin sician in chief, for 
tne privilege of using the records of the Umveisity Hospital 
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when she became drowsy after a hypodermic of morphine Ether and oil per rectum 
were not well retained and had little effect Continuous oxygen therapy by tent was 
of little service The diastolic murmurs noted at entrance were not heard thereafter 
The pulse became more rapid, the shm cyanosed, the ankles edematous and the ab- 
domen distended Unconsciousness supervened, the temperature reached 108° ante 
mortem and the patient died from exhaustion on October 21, 1935 

She received iodide by mouth and lein, calcium gluconate, inhalations of epine- 
phrine 1-100, ephednne gr 3/8 with amvtal gr 3/4 morphine b\ hypodermic gr 
1/8 to 1/4 wuth and without atropine, 14 doses, a total of 2 5/8 grains, digitalis 9 
doses, 13 1/2 grains At first 1 cc doses of epinephrine w'ere gnen by hypodermic, 
later 0 5 cc w r as administered at intervals of 15 to 30 minutes In all 114 doses 
w'ere given, about 2 1/2 oz m five days Until just before death the temperature had 
varied from 98 6° to 101°, the pulse from 82 to 120, and the respirations from 20 to 30 
Following are the essential features of the autopsy by Dr Robert O Gregg and 
Dr J How'ard Ferguson Body' is that of a fairly' well de\ eloped, well nourished, 
middle-aged woman There is apparently slight distention of the abdomen There is 
slight edema of the ankles 

Plciual Cavities The lungs fill the cauties and meet across the midline when 
the thorax is opened and co\ er nearly the entire pericardium There are no adhesions 
and no free fluid 

Thyroid The thyroid is symmetrically enlarged, but the trachea is not depressed 
Mediastinum Without evident lesion 

Pencardial Cavity Contains approximately 10 cc of clear amber fluid Pul- 
monary artery opened in situ is without e\ ident lesion 

Hcait Weight 275 gm The right auricle is markedly' dilated and filled with 
fluid blood The ventricles are contracted The auricular appendages are without 
evident lesion The tricuspid, pulmonary and aortic valves are without evident 
lesion There is some thickening along the line of closure of the mitral valve, par- 
ticularly on the anterior cusp The coronary arteries show a slight amount of yellow - 
ish thickening and seem to be soft throughout their entire extent On section of the 
myocardium the muscle is deep reddish brow'n in color and rather firm m consistency 
There are two small areas of whitish softening in the anterior wall of the left ven- 
tricle 

Lungs Weight of left 260 gm Weight of right 260 gm On section the lungs 
seem much more crepitant than usual On piessure there seem to be scattered dif- 
fusely throughout both lungs numerous air-containing spaces up to 1/2 or 1 cm in 
diameter The bronchi throughout both lungs, particularly in the lowrnr lobes, are 
filled with thick tenacious mucus The lungs are grayish pink in color throughout 
Vessels and bronchial lymph nodes show nothing unusual 

Livei Weight 1500 gm The liver substance is vellowish brown in color and 
somewhat firmer in consistency than usual There appears to be a minimal amount 
of scar tissue throughout the entire liver structure 

Kidneys Weight 260 gm The kidney substance is reddish brown in color 
throughout except for one area of rather grayish white color and firm consistency in 
the cortex of the left kidney This aiea is approximately 1 cm in diameter and 
extends to the capsule The capsules strip easily The cortex and medulla have 
the usual relationship 

Adienals Show' nothing unusual 

Aorta Shows a minimal amount of yellowish thickening 

Anatomical Diagnosis Bronchitis Marked pulmonary emphy'sema Probable 
infarct of kidney 

Mici oscopical Diagnosis Hcait Some fatty and Zencker’s degeneration of myo- 
cardium Slight fibrosis Livei Slight fine scarring in areas Kidneys Infarction 
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with extensile, capillary thrombosis of glomeruli, marked tubular degeneration 
Lungs Generalized emphysema with scattered areas of slight fibrosis with some in- 
filtration of lymphoid cells The larger bronchi show some infolding of the mucous 
membrane In some areas the goblet cells are more prominent than usual Other 
areas do not appear unusual The basement membrane throughout shows rather 
marked thickening and In aline degeneration In the sub-epithelial connective tissue 
there is a diffuse infiltration of leukocytes consisting of lymphoid cells, plasma cells, 
and eosinoplnles in about equal proportions The small blood lessels in this area 
are unusually prominent There are scattered capillar} hemorrhages The mucous 
glands are prominent but otherwise not unusual 

The smaller bronchi and bronchioles show less infolding of the mucous mem- 
brane The basement membiane show's only scattered areas of thickening and very 
little In aline degeneration There is some infiltration of leukocytes in the sub- 
epithelial connective tissue These cells are in about the same proportions as found 
in the larger bronchi The blood vessels do not appear unusual The lumina m 
many places are filled to a varying degree with rather dense mucoid material con- 
taining many lymphoid cells, plasma cells, and eosinophiles in about equal proportions 
There is very little crystalline material seen 

Why did this woman go into status asthmaticus which resisted all tieatment 
and led to death within a week 7 The exciting cause appeared to be an acute 
upper respiratory infection which pioduced a marked mciease in the seventy of 
her asthma It is well known that infections of this tjpe, populaily called colds, 
are the bete none of numerous asthmatics, who may be quite comfortable in the 
intervals between these bouts of infection The geneial population entertains 
these disorders in such large numbers, especially during the colder months of 
the year, that probably no stiikmg decrease m then incidence can be brought 
about until a form of preventive vaccination, practicable on a large scale, can be 
developed 

Would altered tieatment have lesulted in hei recoveiy 7 Undoubtedly the 
amount of epinephrine administered was very large — about 2y 2 oz within five 
days May not this have caused an exhaustion of the glycogen leserve of the 
body, where almost no food was consumed 7 Epinephrine, particulaily in large 
amounts, may have unfavorable side effects Doses as high as 1 c c which were 
given to her foi a time, may actually be harmful and should seldom be used save 
m acute emergencies From 0 2 to 0 4 c c is probably best for the average at- 
tack, repeated in 20 minutes oi as often as may be necessaiy The action of 
epinephrine is rapid but not sustained, hence the lationale of frequent doses 
which are not too large In asthmatics who have become refiactory to subcu- 
taneous injections, mti avenous epinephrine may give startling lelief Inasmuch 
as powerful effects may follow' intravenous injections the initial dose must be 
very small I have seen an attack of asthma bioken m an epinephrine re- 
fractory patient by as little as 0 1 c c of 1—10,000 epinephrine intravenously 

Did the administration of morphine contribute toward this patient’s death 7 
She received within five days 14 hypodermic injections totaling 2% grams Not 
many physicians have seen asthma patients die following morphine administra- 
tion, and case reports m the literature are uncommon The statement is not in- 
frequently made that morphine is dangeious in asthma and had better be with- 
held, but actual evidence bearing upon its action and results is scanty' Cohen 
and Rudolph 1 report that they' have seen five patients with acute asthma m 
whom death follow'ed within a few hours after morphine administration, and 
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one case of death after codeine The symptoms of asthma increased following 
morphine and the patients died respirator}' deaths 1 esembling strangulation In 
two autopsied cases the entire bionchial tiee was filled with a tenacious mucous 
exudate The authois believe that 

1 Morphine depi esses the lespiratoiy centei and makes respnation moie 
shallow' 

2 Abolition of the cough leflex makes it moie difficult to expel mucous 
plugs 

3 Opiates may cause a luve leaction m the bronchial tree 

Jackson 2 states that morphine and othei opium denvatives are able to pro- 
duce bionchospasm by direct action upon the bionclnal muscles, independently 
of the mneivation, and that such a spasm is lasting and difficult to relieve by 
drugs with an opposing action such as epinephrine which stimulates the broncho- 
dilatoi nerve endings He raises the question as to the existence of two sepa- 
rate and distinct forms of bronchial asthma, the one of neivous, the other of 
musculai origin Fembeig 3 considers morphine idiosynciasy rather frequent 
among asthmatics and that a fatality may be hastened or brought on by its use 
Sollmann 4 states that therapeutic doses of morphine produce slight bronchial re- 
laxation -whereas large doses cause marked constriction “ The relaxation may 
play a part in the relief of bronchial spasm (asthma) , while the constriction may 
contribute to the asphyxia of toxic doses The effects are peripheral for they 
occur on excised bronchial muscle ” “ The constrictor action is not antagonized 

by atropine and must, theiefore, be on the muscle oi myoneural junction ” 
“ Unless there is nausea the secretion of mucus appeals diminished This may 
be explained laigely by the suppression of cough, permitting a longer sojourn of 
the mucus in the bronchi, with consequent removal of its w'ater by absorption 
and drying , but there may also be a central depression ” Personally I consider 
morphine a dangerous drug in asthma 

Would bronchoscopy have helped this patient ? The finding of large amounts 
of tenacious mucus in the bronchial tubes and the know'ledge that this is a com- 
mon condition in severe asthma suggest that mechanical removal of the exudate 
would be exceedingly useful The technical difficulties and possible danger of 
bronchoscopy in a seriously ill patient must be considei ed, but in some instances 
it will probably prove to be a life saving procedure 

Recently the inhalation of helium and oxygen has been suggested for the 
treatment of severe or intractable asthma A mixture of oxygen 20 per cent 
and helium 80 per cent has one-third the density of atmospheric air and appears 
to enter narrow'ed air passages w'lth much greater ease Baiach r ’> 0 and 
Maytum et al 7 have had some very favorable experiences In severe asthma 
where the patients had become refractor}' to epinephrine, the relief of the 
paroxysm was accompanied by a return to noimal epinephrine sensitiveness 
With five patients m status asthmaticus Barach believes that lives were saved 
Cylinders containing helium and oxygen in pioper peicentages are now' on the 
market, and the inhalation of this mixture gives promise of being a very useful 
therapeutic agent, deserving of further clinical trial 

The pathological changes noted in this patient have been described by other 
observers Emphysema, large amounts of thick tenacious mucus in the broncinal 
tree, infolding of the epithelial lining, fibrosis, piominence of goblet cells and 
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mucous glands, thickening and hyaline degeneiation of the basement membrane, 
infiltration of the tissues with cosinophiles, all aie v ell known findings Others 
have described in addition mci eased thickness of the vails of the bronchi, 
hypeitiophy of the muscle layeis, myositis of the bionclual muscles and ad- 
hesive pleuntis Huebei and Koesslei s in their classical study of the pathology 
of bionclual asthma made veiy careful mcasuiemcnts of the bionclual tubes and 
came to the conclusion that the actual thickness of the walls of the bronchi and 
bionchioh of moie than 0 2 mm outside diametci is definitely mci eased 

Does a combination of the abo\c descnbed tissue changes indicate a charac- 
tenstic pathology foi bronchial asthma ? Wal/ei n has well summari/ed the 
position of those who take a negative stand He states that there is no one sig- 
nificant abnormality piesent m every case of asthma noi are there any findings 
not met with in some otliei lcspnatoiy distuibance lie believes that the com- 
mon secondaiy bronchitis and emphysema can cause mci eased thickness of the 
muscle layei and can pioduce most of the other changes On the other hand 
Michael and Rowe 10 and Alexandei 11 have stated that a pathological picture 
characteristic of bionclual asthma does exist Huebei and Koessler 8 believed 
that the simultaneous occunence of eosmophilia in the blood, sputum, and tissues 
does not occui in any othei condition which could be confused with bionclual 
asthma 

Summary 

A case of status asthmaticus is icpoited Death appealed to be due to 
cardiac and general exhaustion The lole of the administration of large amounts 
of epinephrine and of moiphine is discussed Bionchoscopy is lecommcnded 
in selected cases The inhalation of helium and oxygen is considered The 
pathological findings are similar to those repoited in other patients who have 
died in acute asthma 
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THE PHYSIOLOGIC SIGNIFICANCE OF SWEATING 

Human sweat glands, which according to Kiause numbei about 2,380,- 
000 are distnbuted over the entile surface of the body Those in the axil- 
laiy and inguinal legions aie larger and of slightly diffeient construction 
than aie those situated elsewheie The number in a specific region is gieat- 
est m the palms of the hands and the soles of the feet, next greatest m the 
forehead and least on the trunk and extremities Kuno has leported that 
the extremities of Japanese, which are subjected to much exposure, contain 
a greater number of sweat glands than do the extienuties of other races 
whose extremities are not exposed 

Sweating induced by heating the body occuis as a reflex mediated 
through the central neivous sj stem and the sympathetic nerve fibers which 
supply the sweat glands Langley, who first accurately described the secre- 
toiy nerve fibers of animals, showed that they were part of the thoracico- 
lumbar or sympathetic division of the autonomic nervous system He dem- 
onstrated that sympathetic nerves contained fibers which control \asomotor 
reactions and sweating If the lasomotoi fibeis were completely remo\ed, 
sweating could not be demonstiated Later, he showed by operation on cats 
that the neive fibers concerned with sweating corresponded to the segmental 
distribution of the sympathetic nerves in the spinal nerves lie showed 
further that the area of skin supplied by the giay rami of each ganglion cor- 
lesponded largely with the area of skin supplied by the homologous postenor 
loot fibers 

Langley’s observations on cats aie applicable to man, as recent studies 
following bilateial cervicothoi acic ganghonectomy, bilateial lumbar ganghon- 
ectomy and bilateral ventral rhizotomy have confiimed this segmental dis- 
tribution of the sympathetic neive fibers to the sweat glands As a lesult 
of these studies it is possible to determine by tests of sweating what pai t of 
the sympathetic neivous system has been interrupted 01 removed 

There has been much controversy relative to the centers which control 
sweating Evidence has been advanced by various investigators that sweat 
centers are situated m the ceiebral cortex, the hypothalamic regions, the 
medulla oblongata and the spinal coi d 

From a study of lesions of the spinal cord which affected soldiers, Andre- 
Thomas concluded that spinal centers for the innervation of the sweat glands 
of the head, neck, upper extremities and upper portion of the thorax, were 
situated between the eighth cervical and the sixth thoracic segments, and 
that those for the innervation of the sweat glands of the lower part of the 
tiunk and extremities were situated between the sixth thoracic and uppei 
lumbar segments Head and Riddoch have shown that sweating which 
ceases temporal ily after removal of the impulses fiom higher centeis by 
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complete tiansection of the spinal coid not only 1 etui ns eventually but that 
it becomes excessive 

Since sweating may be produced by mental effort, Kuno suggested that 
there might be a cortical center, and in confirmation of this, Guttmann re- 
ported that sweating occurred in response to electric stimulation of the cere- 
bral cortex Howevei, Kuntz suggested that sweating induced by stimula- 
tion of the cortex might be produced by secondary impulses to the autonomic 
center in the hypothalamus Cushing’s studies on man have demonstrated 
that excessive sweating can be produced by injection of solutions of posterior 
pituitary, or pilocaipme into the cerebral ventricles Since sweating is a part 
of the mechanism for reducing body temperature, it is probable that the 
center which controls it is situated in the hypothalamic region where the 
center for the regulation of the body tempeiature apparently is situated 

The most commonly used methods for determining sweating are the 
starch-iodme method and the cobaltous chloride method In both of these 
tests the estimation of the degree of sweating depends on the change in the 
color of the material applied to the skin In the starch-iodme test, when the 
skin is dry, the powder remains white , with the presence of sweat the color 
of the powder becomes deep blue-black In the cobaltous chloride method, 
when the skm is dry the ai ea to which the solution has been applied is deep 
blue in color but turns red on the appearance of sweat 
. Sweating, which is a normal physiologic response, varies greatly among 
different individuals and under varying conditions The reactions of the 
excretion of sweat are very sensitive to psychogenic factors, as is seen by 
the response to pain, gastrointestinal ciamp, anxiety, joy, and the adminis- 
tration of nicotine It is said that, in general, obese people, those who eat 
excessively, and those who have hyperthyroidism sweat excessively Sweat- 
ing is also increased m some cases of hemiplegia, herpes zoster, tuberculosis, 
hyperpituitarism, m most fevers, and in vasomotor disturbances such as 
Raynaud’s disease However, little clinical significance can be given to the 
presence of increased perspiration m any of these conditions An example 
of marked increase m local sweating is that which aftects the extremities 
without evidence of peripheral vascular disease In some cases the hyper- 
hidrosis in the hands and feet is so marked that it produces maceration of the 
skm and is disabling to a large degree Adson, Craig, and Brown were of 
the opinion that this condition is a dysfunction of the sympathetic nervous 
system, which originates m the higher cerebral centers 

Diminution of sweat may occur in cases of poliomyelitis, multiple 
sclerosis, syringomyelia, myelitis, tumor of the spinal cord, and orthostatic 
hypotension Since orthostatic hypotension is a disease which affects the 
vasomotor nerves and also the fibeis that conti ol sweating, the anhidrosis 
which occurs in orthostatic hypotension is of definite clinical importance 
It is one of the characteristic abnormalities of the syndrome Chew, Allen 
and Barker have reported anhidrosis to be present in 17 out of 21 cases 
This lack of sweating varies m extent of distribution more or less with the 
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severity of the oithostatic hypotension Anhidrosis also may occur as a 
result of degeneration of the sweat glands Fog reported a case in which 
it followed a long standing febrile illness and biopsy of skin revealed that 
only about half of the sweat glands weic present while the other half had 
undergone degeneration A few cases m which generalized anhidrosis was 
due to congenital and general developmental anomal) of the skin have been 
1 epoi ted 

Following the advent of suigical proceduies on the sympathetic nervous 
system, it was found that anhidrosis produced by the mteriuption of the 
sympathetic pathways to a given cutaneous aiea is permanent This pro- 
vided a method for detei mining the disti lbution of the sympathetic nerve 
fibers to the sweat glands Since hyperludrosis was presumably the result 
of dysfunction of the sympathetic nervous system, sympathetic ganghonec- 
tomy was peifoimed for the relief of this condition The first two surgical 
interruptions of the sympathetic pathway's for hypeilndrosis were made in 
1921 by Kotzareff and m 1928 by Braeucker In 1932 and 1934 Adson, 
Craig and Brown leported six cases of essential hyperhidi osis m which 
sympathetic ganghonectomy produced permanent relief White has treated 
one patient who had hypeilndrosis, by paravei tebi al injection of alcohol into 
the upper thoracic ganglions, the sweating was definitely subnormal at the 
end of a year 

Although a gieat amount of investigative work has been done and con- 
siderable information has been obtained concerning the distribution of the 
sympathetic fibers to the sweat glands, the situation of sweat centers and the 
physiology of sweating m man, the clinical use of this knowledge is limited 
According to Brown, the lesponse of the secietion of sweat to a high en- 
vuonmental temperature detei mines the presence or absence of generalized 
or localized forms of anhidrosis, hy'pohidrosis or hyperhidiosis, and sweat- 
ing tests will demonstrate whether complete deneivation of the sympathetic 
fibers to a given area is present after sympathectomy Repetition of the 
sweating tests at later intervals determines whethei legeneiation of nerve 
fibeis has occuned Clinically, anhidrosis is an impoitant characteristic ab- 
normality of oithostatic hypotension and surgical interruption of the vaso- 
motor pathways will produce permanent relief m cases of hypeilndrosis 

G M R 
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The Compel) alive Anatomy of the Nations System of Vcitcbiatcs Including Man 
By C U Ariens Karim rs, M D , the Lite G Carl Horn r, LI D , and Elizabeth 
Caroline Crosbi, PIi D 2 volumes, 1845 pages The Macmillan Co , New York 
City 1936 Price, $16 00 per set 

The names of the authors of this important work are adequate guarantee of 
ability to handle an admittedly difficult subject Started o\er ten years igo as a 
translation of Kappers’ German text on the same subject, it soon outgrew the status 
of a translation and blossomed as a full fledged new work based upon the combined 
studies of both the senior and junior authors with such additions from other sources 
as seemed lequisite to cover the broad scope of the w’ork 

It may be stated at the outset that this book is not for the general practitioner 
of medicine or for those not familiar with neuro-amtonucal structuie and the tech- 
nic of its investigation and presentation But as a reference w'ork, of which more 
will be said later, and for those concerned in neuro-anatomy and its application, it 
is a gold mine of information 

The work consists of two volumes of about 850 pages each In spite of its size 
it is almost litei ally a glorified abstract of the subject matter covered, rather than an 
exhaustive discussion of any of the multiple subdivisions into which it divides itself 
this is necessarily so because of the breadth of the subject itself 

The first volume discusses the phylogenetic development of the neurone, the 
spinal coid, the medulla oblongata in its broad sense, including the pons and the 
cerebellum The structural significance of the spinal cord of each Class is discussed 
beginning with Amphioxus and ending with man Ihe same phylogenetic sequence 
is observed m describing the medulla oblongata, but here the subject is discussed in 
functional systems which are traced through the \anous Classes Taste and tactile 
sensibility are first descubed, followed bv the lateral line and vestibulo-cochlear 
afferent systems eacli being carried through the ascending forms of the vertebrate 
Slum The efferent motor system is similarly treated, including those motor centers 
resident in the midbrain Ihe organization of the reticular formation is then dis- 
cussed Under this head an unusual definition of the “ final common path ” is 
presented with a completely erroneous reference to Sherrington (1906) as the basis 
of the definition The coi relative function of these reticular centers is clearly 
demonstrated, but their acceptance as a final common pathway in the original sense 
of Sherrington is much to be doubted An excellent discussion of the cerebellum con- 
cludes this volume 

Volume II treats of the nudbiain and diencephalon as a unit to which about one- 
fourth of the volume is dedicated The remaining three-fourths is devoted to the 
telencephalon The analysis of the telencephalon is divided into two parts The 
first takes up the non-mammalian forms, describing them in serial order up to the mam- 
mal The latter is also included in this grouping except for the nonolfactory cortex 
1 his subject is reserved for a special chapter in which it is treated in considerable 
detail The discussion of the fundamental structure of the forebrain as determined 
by embryological evidence is regrettably lacking in completeness in that it does not 
include Kingsbury’s (1920, 1922) interpretation of this process, particularly so since 
this author’s findings are at variance with those favored in this book, though nonc- 
the-less ha\e been wudely accepted elsewheie A somewhat similar cnticism may be 
made regarding the otherwise splendid discussion of the cerebral coitex in which the 
illuminating recent findings from the laboratories of Yale are conspicuous by their 
absence This is explainable on the basis of the lapse of time since the inception of the 
work now under review though the omission seems hardly to be justified on this basis 

226 



REVIEWS 


227 


Each chapter of the booh contains a resume of the subject matter treated of m 
the chapter This is arranged under subtitles indicative of the Classes under con- 
sideration and is an important and valuable feature of the booh The chapter ends 
with a bibhographv pertaining to the chapter and arranged under subtitles hhe that 
of the resume preceding it Thus the seekers of bibliography in the lateral line sys- 
tem of Plagiostomes, or a hhe subject treated of in this booh can in a moment locate 
the object of lus search These subject classification references consume m all about 
250 pages and constitute in themsehes a justification for the publication of the work 
Wo\en throughout the te\t are examples of the thesis of neurobiota xis so closeh 
associated with the name of the senior author, on the basis of which apparently dis- 
harmonious anatomical conditions of different species are harmonized and their sig- 
nificance interpreted 

The se\en hundred plus illustrations adequatelv cover the text but the appear- 
ance of many of them is marred by indifferent labeling and the almost complete lack 
of descriptive technic in the legends limits their intelligent interpretation to those 
who are completely familiar with neuro-lustological technic This is a pitv A com- 
pensation exists, however, in the profusion of illustrations which the authors and pub- 
lisher have managed to crowd into this w’ork and still hold its publishing price at an 
astonishingly low figure This is something for which an appreciative public will 
undoubtedly give thanks 

These v olumes fill a want which has long existed in the English language and 
will remain as a worthy monument to the industry and genius of those who have pro- 
duced them, one of whom, Dr G Carl Huber, unfortunately did not hie to witness 
this climax to a busy and fruitful career 

C L D 

Recent Adzances in Diseases of Child) cn By Wilfred J Pearson, DSO M C 
D M , F R C P , and W G Wyllie, MD'FRCP 566 pages, 14 5 X 20 5 cm 
Third Edition P Blakiston’s Son and Co Inc, Philadelphia, Pennsylvania 
1935 Price, $5 00 

The title “ Recent Advances m Diseases of Children ” does not correctly' state 
the subject matter of this edition In realiti an attempt has been made to offer the 
general practitioner brief accounts of the illnesses of the y r oung in a manner in vdnch 
they are met in every day' practice The authors are concerned with the subjects 
primarily from a clinical aspect, important scientific data are mentioned if they' are 
, an aid clinically 

Certainly one of the assets of this book is its excellent organization which will 
make it helpful to the general practitioner One is also impressed, how'ever, by the 
lack of scientific discussion and of adequate references 

W M S 

7 he Punciples of Bactenology and Immunology By W W C Toplei, M A , M Sc , 
FRCP, FRS, Professor of Bacteriology and Immunologi, Unnersity' of 
London, and G S Wilson, MD, FRCP, DPH, Professor of Bacteiiologi 
as Applied to Hygiene, University of London London School of Hygiene and 
Tropical Medicine Second Edition 1645 pages, 18 5 X 25 cm William Wood 
and Co , Baltimore 1936 Price, $12 00 

I he years that ha\e passed since the publication of the first edition of this book 
have been years of renew ed activity m research in the field of bacteriology' and im- 
munology This has made necessary no inconsiderable revision of the text A num- 
ber of chapters have been rewritten, many have had much new material added, and 
hardly one has been left without partial revision Several new chapters have been 
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included All of this has been accomplished without gi cath enlatging the hook by a 
discreet omission of some of the older work and In a judicious selection from the 
newer Nevertheless, its publication in a single \olumc in i espouse to former criti- 
cisms wmuld seem to make foi lncomcniencc in reading Flic second edition will 
undoubtedh maintain the same position as the first in the forefront of te\ts on the 
subject 

F W H 

Chemical Piaccdmcs foi Clinical Laboi atoi ics Bv Marjorie R Mvtticp, AB, 
Sc M 520 pages, 16X24 cm Lea and Febiger, Philadelphia, Pa 1936 
Price, $6 50 

This is a comprehensive manual for chemical clinical laboratories The author 
has included methods for the determination of the \arious constituents of blood, urine, 
feces, cerebro-spinal fluid and other body fluids The chapter dealing with the 
chemical treatment of transudates and exudates is to be commended file book 
should be valuable to those laboratories inexperienced in extensive work of this 
nature for the author has mcoiporated precautions and helpful changes m many 
determinations and has included only those methods which she has found satisfactory 
in her own laboi atorv In other laboratoues the book will be acceptable only in 
pait since many of these methods will be neither suitable nor sufficiently recent for 
their use 

E JI R 

Cancel Committee Studies California Medical Association 123 pages J W 
Stacey, Inc , San Francisco, California 1936 Price, $75 
The book is paper bound and of small portfolio, with 123 pages It contains the 
report of a cancer commission created by the House of Delegates of the California 
Medical Association in 1931 This commission appointed sub-committees to report 
on all phases of cancer therapy and in all specialties The book is a timely one and 
should be read by every person interested in the cancer problem 

The first chapter is on Radiology The Radiological Committee treats the ques- 
tion of “ Radiology in the Treatment of Cancer,” in a very safe and conservative man- 
ner Following this, each special subject is reported upon by its own committee 
The great value of this book lies in the fact that it is not based on the experience 
of one man, nor one institution “ The Commission has made what it believes to be 
the first organized attempt to set forth the opinion of the medical profession rather 
than that of any one individual or clime, or e\en one specialty” The purpose of the 
study is “ to develop a better agreement in the profession and a wider diffusion of 
knowledge of the diagnosis and adequate treatment of early cancer ” This aim has 
been closely adhered to and the book contains much valuable knowledge carefully 
compiled The most up-to-date opinions about symptoms, onset, methods of diagnosis, 
treatment of early cancer, etc , are set forth, and where thei e is a controversy of 
opinion, especially as to treatment, both methods are given and the reasons for them 
stated This book is a valuable adjunct to am phvsician’s libraiy 


G E W 
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Girrs to the College Library 

Giateful acknowledgment is made of the leceipt of the following donations to 
the College Library of publications by members 

Boohs 

Dr Russell L Cecil, Fellow, New York, N Y, “Diagnosis and Treatment of Ar- 
thritis ” , 

Dr Henry A Christian, Fellow', Boston, Mass, two autographed books, “The Diag- 
nosis and Treatment of Diseases of the Heart” and “ Medical Papers,” the latter 
being a volume containing contributions dedicated to Dr Christian 
Dr E B Krumbhaar, Fellow, Philadelphia, Pa, an autographed copj, “Clio Medica 
XIX Pathology ” , 

Dr Edw’ard C Mason, Fellow, Oklahoma Cits, Okla , an autographed book “Why 
We Do It”, 

Dr William D Nimeli, Fellow, Mexico City, D F, a book of poems bj Dr Nimeh 

Rep) nits 

Dr Dean B Cole, Fellow, Richmond, Va, three reprints — “The Treatment of Pul- 
monary Tuberculosis” (with Walter L Nalls, MD), “Ambulatory Pneumo- 
thorax ” (with Edgar C Harpei M D ) , “ Therapeutic Use of Iodised Oil in 
Pulmonary Disease” (with Edgar C Harper, M D ) , 

Dr Lewis B Flinn, Fellow, Wilmington, Del, one reprint — “ Preliminary Obser- 
vations on the Clinical Use of Zinc-Protamine-Insuhn in Out-Patients ”, 

Dr Cecil M Jack, Fellow', Decatur, 111 , one reprint — “ Some Unusual Features of 
Lung Cancer ” , 

Dr Hubert C King, Fellow', Lakew'ood, Ohio, one reprint — “ Prognosis in Coronary 
Heart Disease and After Coronarj Occlusion”, 

Dr Sinclair Luton, Fellow, St Louis, Mo , one reprint — “ Clinical Use of Digitalis 
Variables Encountered ” , 

Dr Theodore H Morrison, Fellow, Baltimore, kid, one reprint — “Idiopathic Ulcer- 
ative Colitis with a Report of an Unusual Case ”, 

Dr Albert E Russell, Fellow', Washington, D C, one copy of the Second Annual 
Memorial Lecture, “ Silicosis and Other Dust Diseases ” , 

Dr Louis J Bailey, Associate, Detroit, Mich , one reprint — “ Paralysis of the Third 
Cranial Nerve Due to Spontaneous Hemorrhage Within the Nerve in the Latter’s 
Intracranial Course” (with E S Gurdjian, M D ) , 

Dr Samuel Morrison, Associate, Baltimore, Md , six reprints — “ The Pharmacopeia 
and the Physician ” (with Julius Friedemvald, MD), “ The Treatment of a 
Lung Abscess Due to Bacillus Coli with a Lytic Filtrate ” (with Raymond E 
Gardner, Sc D ) , “ The Elimination of Various Dyes From the Pavlov Pouch 
of Dogs ” (with David L Reeves, M D and Raymond E Gardner, Sc D ) , 
“The History of the Development of the Stomach Tube With Some Notes on 
the Duodenal Tube” (with Julius Fnedemvald, MD), “The Medical Treat- 
ment of Peptic Ulcer ” (with Julius Friedemvald, MD), “ Value, Indications, 
Limitations and Technic of Colonic Irrigation ” (with Julius Friedemvald, 
MD), 

Dr William Kendrick Purks Associate, Vicksburg, Miss, seven copies of reprint — 
“Total Thj roidectomy for Heart Disease”, 
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Dr William R Wirth, Associate, New Oilcans La, one reprint — “The Significance 
of Cardiac Arrhythmias as Encountered in Gcneial Practice” 

t 

k — 

Miscellaneous 

Di Robert E Schlueter, Fellow, St Louis, Mo , a photograph album containing 
photographs of the pilgrimage to William Beaumont’s giave b\ the American 
College of Physicians during its 1937 Session m St Lotus, 

Di John A Shuman, Fellow, Los Angeles Calif, two lectures on “Southern Cali- 
fornia Medicine, Indian to Spanish Inclusne”, 

Rev Haivev K Heebner, Editoi, The Sclnvenkfeldian, Philadelphia Pa a copj of 
“A Memorial to Dr James M Andeis” (Master) , 

Mi M R Kneifl, Executive Secietarv, Catholic Hospital Association, St Louis, Mo , 
one copy, “ Special Dnectorj Number of Hospital Piogicss” 


At the last annual meeting of the State Medical Association of West Virginia, 
the following membeis of the College were elected to office Dr Charles W Waddell 
(Fellow), Fairmont, W Va , President, Dr Arthui A Shawhcy (Fellow), Charles- 
ton, W Va, Second Vice President, Dr 1 M Barber (Associate), Charleston, W 
Va , 1 reasurer 


Commander Eben E Smith (Fellow’), Medical Corps, United States Nav\, has 
relieved Commander Louis H Roddis (Fellow'), Medical Corps, United States Navv 
as editor of the “ United States Naval Medical Bulletin ” and as secretarv of the 
Postgraduate Board 


During the Centennial Celebration, Davidson College, on Tune 8, conferred the 
honorary degree of Doctor of Science on Lieutenant Colonel James Ste\ ens Simmons, 
Medical Corps, United States Armv, now stationed at the Army Base, Boston Mass , 
in recognition of his investigations on tropical diseases and preventive medicine 


At the eighty-seventh annual meeting of the Illinois State Medical Society, held 
in Peoria, May 18-20, Dr Samuel E Muson (Fellow' and Governor for southern 
Illinois) w r as elected President-Elect of the Societv 


Dr Louis F Bishop, Jr (Fellow’), New’ York, N Y, recently attended, as a 
guest speaker, the West Virginia State Medical Association meeting in Clarksbuig 
He addressed the West Virginia Heart Association, May 24, on “ Bundle Branch 
Block”, the Section on Internal Medicine, May 24, on “ Fugitive Arihythnuas ”, and 
the General Assembly, May 25, on “ Prevention of Heart Disease ” 


Dr Frank Burge (Fellow), Philadelphia, Pa, has been appointed Editor-in-Chief 
of “ Diseases of the Chest,” official journal of the American College of Chest Physi- 
cians Dr Burge is also an Associate Editor of Chest Diseases of the Cyclopedia of 
Medicine 

The American College of Chest Physicians is the new’ name adopted by the 
Federation of American Sanitaria, the change in name being adopted at Atlantic City 
during June 


Dr Sinclair Luton (Fellow'), St Louis, Mo, presented a scientific exhibit on 
“ Majors Errors Involved in the Use of Droppers for Liquid Digitalis Preparations ” 
at the eightieth annual meeting of the Missouu State Medical Association during May 
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Di Roy S Leadmgham (Fellow), Atlanta Ga , piesented a scientific exhibit 
and paper on “ Rat Bite Fever ” at the meeting of the American Society of Clinical 
Pathologists in Philadelphia, June 2-5 


The Fifth International Congress of Radiology will convene at the Palmer House, 
Chicago, September 13-17, 1937 It wall he the first time that the w'orld leaders in 
the medical and scientific development field of roentgen-ray and radium ha\e met in 
America The American Roentgen Society, the American College of Radiology, the 
Radiological Society of North America, and the American Radium Society will merge 
their meetings with the International Congress “The Unity of Medicine” will he 
the theme of the entire Congress Leaders m otliei branches of medicine will par- 
ticipate More than 250 scientific papers will he lead They will he delivered m 
each lecturer’s own language, hut will he flashed on screens in English, German and 
French, as the papers ai e read 

The General Secretary of the Congress, Dr Benjamin H Orndoff (Fellow'), is 
m charge of the headquarters at 2561 North Clark Street, Chicago Dr Geoige E 
Pfahler (Fellow'), Philadelphia, is one of the honorary wee-presidents 


Dr Nathan B Van Etteiu (Fellow), New York, N Y , Speaker of the House 
of Delegates of the American Medical Association, addiesscd the general assembly of 
the Minnesota State Medical Association at St Paul May 4, on ‘ Medical Care for All 
Americans ” 


At the fifteenth annual meeting of the Philadelphia Heart Association, Dr Wil- 
liam D Stroud (Fellow) was reelected President, Dr Dawd Riesman (Fellow) w'as 
elected Vice President, Dr Thomas M McMillan (Fellow') w’as elected Secretary, 
and Dr Edwaid B Krumbluar (Fellow) was elected a member of the Board of 
Goyernors 


Dr William E Robertson (Fellow') w r as inducted as President of the Philadel- 
phia County Medical Society on July' 1 Dr Louis H Clerf (Fellow') has been 
elected a Director 


Dr E J G Beardsley' (Fellow) Philadelphia, Pa, was elected Secretary- 
Treasurer of the American Association of the History of Medicine at the last annual 
meeting of that organization at Atlantic City during May' 


Dr David Riesman (Fellow) received the honorary' degree of Doctor of Laws 
from the University of Wisconsin at commencement June 21, 1937 


At the 131st Annual Meeting of the Medical Society of the State of New York, 
held at Rochester, N Y , May 24, 25, 26, 1937, Dr William A Groat (Fellow'), Syra- 
cuse, N Y was elected President-Elect of the Society 


Dr Dwight O’Hara (Fellow), Professor of Preventive Medicine in Tufts Col- 
lege Medical School, has been appointed to the newly created position of vice-dean, 
to supervise clinical instruction in the third and fourth years 


Dr Alfred Friedlander (Fellow), Professor of Medicine and Dean at the Uni- 
versity of Cincinnati College of Medicine, has been appointed superintendent of the 
General Hospital to fill the vacancy caused by the death of Dr Henry II Langdon 
Dr Friedlander will continue lus w’ork m the medical school and act as superintendent 
only until a successor for the latter position can be found 
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The American Association for the Stud\ and Control of Rheumatic Diseases 
held its fourth annual meeting at Atlantic Cit\ under the picsulency of Dr Russell 
L Cecil (Fellow), New York City Dr Cecil presented 1 paper on '"I he Necessity 
of Certain Criterion foi the Diagnosis and Cine of Rheumatic Arthritis”, Dr 
Bernard L Wyatt (Fellow), Tucson, Aim , gave a paper on "Experimentally Induced 
Taundice”, Dr Philip S Hench (Fellow) Rochester, Minn, gaic a paper on 
“ Further Observations of the Effect of Taundice on Atropic Arthritis and Fibrositis ” 


Di Lew'ellis F Barker (Fellow), Baltimoie, Md , discussed the ‘‘Progress of 
Endocrinologi ” at the twentv-first annual meeting of the Association for the Stud) 
of Internal Secictions at Atlantic Cite m Tune, undei the presidencc of Dr F M 
Pottengei (Fellow'), Los Angeles 


Di Paul D White (Fellow), Boston, Mass, dtlnercd the Ahare/ Lecture on 
“The Difteiential Diagnosis of Cardiac and Gastro-Intestinal Disorders,” before the 
fortieth annual meeting of the Ameucan Gastro-Enterological Association at At- 
lantic Cite in June, undei the presidency of Dr Chester M Jones (Fellow’), Boston, 
Mass 


Di Lewis A Connet (Fellow) New \ ork City, dclnercd the annual Henry 
Jackson Lecture of the New' England Fleart Association, April 30, on certain aspects 
of rheumatic fever and rheumatic heart disease 


Dr Walter M Boothbi (Fellow), and Dr William A Plummer (Fellow), 
Rochester, Minn, addressed the annual meeting of the Ameucan Association foi the 
Study of Goiter, held m Detroit, June 14-16, 011 “ Interpretation of Basal Metabolic 
Rates in the Relatively Normal Individual ” 


Di George A Hairop (Fellow), Baltimore, Md , has been appointed Director 
of Research on the staff of E R Squibb &. Sons, accouhng to a recent announce- 
ment Dr Harrop has been Assistant Professor of Medicine at Johns Hopkins Uni- 
versity School of Medicine E R Squibb S. Sons aie constructing a new' research 
laborator) at New' Brunswack, N J “ Investigation along scientific lines will be 
carried on without necessary regard to its immediate practical outcome It is also 
planned to undertake active clinical investigation with which to supplement and give 
orientation to the laboratory studies ” 


Dr Florace W Soper (Fellow'), Dr Frank D Got ham (Fellow’), and Di Lee 
Pettit Gay (Fellow'), have been elected President, Vice President and Treasurer, 
respectively, of the recentl) formed Missouri Chapter of the National Society for the 
Advancement of Gastro-Enterologv 


The following Fellows were selected to piesent giaduate lectures in connection 
with the tw'enty-first annual course of medical lectures and clinics of the University 
of Washington from July 19-23 Dr Anton T Carlson, Piofessor of Physiology, 
University of Chicago, Dr William S Middleton, Professor of Medicine, Umvei- 
sity of Wisconsin Medical School, Madison, Dr Hans Lissei, Clinical Professoi of 
Medicine, University of California Medical School, San Francisco 


Dr Mari Riggs Noble (Fellow), Philadelphia, Pa, was elected Treasuier of the 
American Medical Women’s Association at its meeting in Atlantic City in June 
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Dr Jay A Myers (Fellow), Minneapolis, Minn, was elected President of the 
National Tuberculosis Association at its annual meeting, June 2 


Dr Ross M Chapman (Fellow), Tow son, Aid , was installed as President of the 
American Psycluatiic Association at its annual meeting in May 


Dr Hugh B Campbell (Fellow), Noiwich, Conn, has been elected President- 
Elect of the Connecticut State Medical Association Dr Charles F Turhington 
(Fellow), Litchfield, is President during the present year 


Dr William R Biookshei (Fellow), Fort Smith, Ark, has been elected Secre- 
tary of the Arkansas State Medical Association for the coming jear 


OBITUARIES 

DR JOHN WYCKOFF 

The sudden death of Dr Wyckoff (Fellow') on June 1, 1937, at the 
age of 55 years, removed from this scene, in the piime of life and at the 
height of lus professional careei, one of the most widely beloaed and re- 
spected members of the piofession in New York City 

Born in Tmdivanum, India, of Dutch Reform Amencan Missionaij 
parents, he spent tavo yeais in undergraduate study at Rutgers College, 
which institution later (1920) confcried upon him an honoiary M A degiee 
and still later made him a Trustee 

He v'as graduated in 1907 from the New' York Unneisity and Bellevue 
Hospital Medical College and served lus internship m Bellevue Hospital 
After spending some time in various clinics m Germany he returned to New 
York to take up the practice of internal medicine In 1914 he was mamed 
to Miss Elizabeth Crane Poitei of Claverock, New Yoik, who with his 
three children survives him 

Almost immediately after lus return fiom study abroad he w r as made an 
Instiuctor in Medicine m the New York Unneisity school, in which he rose 
successively to the ranks of Clinical Professoi, Associate Professor and 
finally (1932) Professor of Medicine To Ins lesponsibihties as head of 
the department of medicine W'ere added about the same time the onerous 
duties of Dean of the School 

He served successively as Adjunct Assistant Plnsician, Assistant Physi- 
cian, and Physician and Director of the Thud Medical Division of Bellevue 
Hospital, in which institution much of his professional life w'as spent 

One of the very first of the efforts directed toward the special caie and 
rehabilitation of heart patients was the Bellevue out-patient cardiac clinic, 
established in 1911 by Dr Hubert V Guile Tw r o or three jeais later Dr 
Wyckoft became associated with Di Guile m this clinic and, upon the 
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retnement of the latter in 1919, was made its head Under Ins skillful 
guidance the clinic became one of the important agencies of the city for the 
training of physicians in hcait diseases 

The special mtei cst of Di Wyckoff in diseases of the heart "was 
expressed in many ways His wntings were chiefly upon dififeient aspects 
of this subject For a long time he sened as Chairman of the Heart Com- 
mittee of the New York Tubeiculosis and Health Association and of the 
Association of Cardiac Clinics He was a Director, and latei President, of 
the Amencan Heart Association In all of these capacities Ins work was 
chaiacterized by the same unusual degree of energy, enthusiasm, vision and 
judgment that marked Ins services to the medical school and that played so 
important a part in the lapid development of that school Indeed, it is given 
to few' men to show' such a recoid of successful achievement in so many fields 
of medicine as John Wyckoff could show' 

His memberships included those in the New' York County and State 
Medical Societies, Amencan Medical Association, New' York Academy of 
Medicine (Trustee, 1936), Association of American Physicians, American 
College of Phjsicians, Interuihan Clinical Club, American Cluneal and 
Climatological Association, American Association foi the Advancement of 
Science, Association of Amencan Medical Colleges (President, 1936) 

But the mere listing of Ins accomplishments, ajipomtments and connec- 
tions w'ould give a sadly inadequate pictuie of John Wyckoff the man Ihe 
things which won for him the deep affection and admnation of Ins fellow' 
physicians and many friends w'ere not so much Ins brilliant accomplishments 
as the personal qualities of modesty, honesty, courtesy, fan -mindedness and 
consideration for otheis The world is much the pooiei for the passing of 
John Wyckoff 

The above information has been supplied by Di Lew'is A Connei, 
F A C P 


C F Tenney, M D , 

Go\emor for Eastern New' York, New' Yoik 


DR DOUGLAS BROWN 

Dr Douglas Brown (Fellow), Veterans’ Administration Facility, Castle 
Point, N Y , died June 6, 1937, at the age of sixty-seven 

Di Brown was born m New Yoik City, later removing to Pottstowm, 
Pa , where he attended the public schools He attended the Sheffield Scien- 
tific School of Yale Umveisity, later entering Columbia University College 
of Physicians and Surgeons and graduating with the M D degree m 189 4 
In his early experience he was House Physician to the Fouith Division of 
the Bellevue Hospital, and Clinical Assistant m Neurology at the Vandeibilt 
Clinic, both of New Yoik City During 1908 and 1909 he served under 
General Gorgas at the Ancon Hospital, Panama In 1910 he took post- 
giaduate w'ork at the Algememes Krankenhaus, Vienna, in Pathology, Bac- 
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Icnology, Internal Medicine, and Diagnosis He cnteied the U S Vet- 
erans’ Admnnstiation and sened on various assignments o\er the United 
States being classed as Intel nist-Expeit in the Veterans’ Admnnstiation 
Dr Biown made numeious conti lbutions to the liteiature He was a 
member of the New Yoik County Medical Society, the Medical Society of 
the State of New Yoik, the American Medical Association, the Association 
of Militaiy Surgeons, the Medical Veterans of the World Wai, the Amen- 
can Public Health Association, and had been a Fellow of the American Col- 
lege of Physicians since 1924 

DR HAROLD BUNCE MYERS 

Dr Haiold Buncc M) ei s (Fellow ) of Poitland, Oregon, died Maich 16, 
1937, aged 50 eears, of coronar) thrombosis At the time of Ins death he 
w r as Piofessor of Phaimacology and assistant dean of the Medical Depart- 
ment of the Unn ersit) of Oregon, ha\ mg held both positions for more than 
20 years lie took his bacheloi’s degree in the Unnersity of Wisconsin 
and graduated in medicine at Western Reserve University in 1911 He 
practiced a short time in Wisconsin and then went to New' York wheie he 
w r as a member of the facult) at Belle\ue Medical College, coming to Oregon 
m 1915 as head of the department of Pharmacology 

He had a keen intei est in the welfare of medical students, and through 
contact with all applicants for admission to the school, had a closer ac- 
quaintance with the student body then others of the faculty in man) in- 
stances students recened material aid thiough anonjmous sources, because 
of his efforts Iiis actnities in the umversit) w r ere many and his counsel 
w r as much appi eciated 

His scientific contributions v r ere numeious and lesearch w'ork in his de- 
partment w'as wisely guided by him He w r as a member of many scientific 
societies 

T Homer CorrEN, M D , F A C P , 

Governor for Oiegon 

DR JOHN OSCAR ELROD 

Dr John Oscar Elrod (Fellow'), Forsyth, Georgia, aged 59, died in a 
private hospital in Macon, Ga , on April 21, 1937 He w'as a natne of 
Adairsville, Bartow Count), and had practiced medicine in Monroe County 
and the adjoining counties for thirty-seven years lie attended the North 
Georgia Agricultural College and later graduated from the Atlanta College 
of Physicians and Surgeons, Atlanta (now' Emory University School of 
Medicine), in 1901 lie did post-gi aduate work in medicine and pediatrics 
at the New York Postgraduate Medical School m 1903 

Dr Elrod served as majoi in the Medical Coips of the Geoigia Na- 
tional Guard He served on various committee assignments and in offices 
of the Medical Association of Georgia, being its president m 1924-25 Foi 
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a number of yeais and until the time of Ins death, he was a member of the 
State Boaul of Medical Examiners Di Elrod was a member of the Mon- 
roe County Medical Society, Southern Medical Association, American Col- 
lege of Physicians and the American Medical Association He was one of 
the most aggtcssive and loyal fi lends of organized medicine, also to Ins 
pi of essional, civic and religious duties Surviving lnm are Ins widow, two 
daughters, Mis Carlton Mobley, Atlanta, Miss Mildred Elrod, Forsyth, a 
brother, G D Elrod, Atlanta, Ins mothci, Mrs G B Eliod, Adairsvillc 

Gllnville Gi doings, M D , F A C P , 

Governor for Georgia 

DR DANIEL FRANCIS DALEY 

Dr Daniel Fiancis Dale} (Fellow), Kingston, Pa, who had been in 
failing health foi many months, died on April 24, 1937 He w r as born 
July 16, 1887, in Monmouthshire, Wales Iiis patents immigrated to this 
country when the future physician was an infant and Ins boyhood w»as spent 
in Luzerne, Pa , w'here he attended St Mar} 's Academy At an early age 
young Daley began to work in and about the coal mines and later through 
industry, loyalty and persistence in self-education, he w r as advanced to the 
responsible position of Chief Clerk of the Temple Coal Company 

Many youths w'ould have considered that the far too earl\ ending of 
formal education w r ould pro\ c a grievous handicap, but this lack acted as a 
stimulus m Daniel Daley’s life and, without neglecting Ins duties to his 
employers, he established and earned out an admirable system of self-educa- 
tion at home He completed a corn se of study far moi e extensive and inten- 
sive than many colleges regime of then students and, having selected the 
piofession of medicine as a career, he w'as accepted for entrance in the Jef- 
ferson Medical College of Philadelphia wdiere he, in 1915, received his 
M D degree 

Di Daley served his internship in the Mercy Hospital, Wilkes-Barre, 
Pa , in which institution he latei u r as to become pathologist 

Dr Daley was an indefatigable student lie pursued his studies in the 
clinics of this country and abioad 

He was a member of the Philadelphia Pathological Society, the Ameri- 
can Society of Clinical Pathologists and became a Fellow' of the American 
College of Physicians m 1928 

Di Daley was a “ good doctor ” He was respected by fellow physicians 
and loved by his patients 

E J G Be \rdslly, M D , F A C P , 

Governor for eastern Pennsylvania 

DR EUGENE F McCAMPBELL 

Dr Eugene F McCampbell (Fellow), Columbus, Ohio, died May 8, 
1937, of pneumonia at the age of fifty-five Dr McCampbell was born at 
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Maijsville, Ohio, m 1883 lie rcccntd the dcgiee of Bachelor of Science 
in 1906 and the degree of Doctoi of Philosophy in 1911 fiom the University 
of Chicago His medical training was icceived at Rush Medical College, 
from which he giaduated m 1912 

Dr McCampbcll was a teacher foi a numbei of years pievious to the 
time he studied medicine He was Instructor in Bacteiiology at the Ohio 
Medical Uimersity from 1903 to 1904, Assistant in Pathology at the Uni- 
versity of Wisconsin during 1905 and 1906, Instructor m Bacteiiology, 
1906-08, Associate Pioftssor of Bacteriology, 1908-10, Ohio State Univer- 
sity College of Medicine He sened as Professor of Bacteriology, 1910-13, 
Professor of Pieventivc Medicine, 1913-27 and Dean, 1916-27, of the Ohio 
State University College of Medicine He was Assistant in Pathology at 
the Umversit) of Chicago during the summers of 1908-11, Secretaiy and 
Executive Officer of the Ohio State Boaid of Health, 1912-16, Pathologist 
to the Columbus State Hospital, 1909-11 Pie had been a President of the 
Columbus Academy of Medicine and also a member of the Ohio State 
Medical Association, the American Medical Association, and had been a 
Fellow' of the American College of Physicians since 1926 At the time of 
his death, he w r as a member of the Staffs of the Mount Carmel, Giant and 
White Cross Hospitals 

Dr McCampbell w r as the authoi of a numbei of publications, including 
“ Laboratory Methods for Study of Immunity ” and co-author of “ General 
Bacteriology ” 

DR EARL B SWEET 

Dr Earl B Sw'eet, Fellow, died May 22, 1937, m Los Angeles follow'- 
mg an operation on May 19 Dr Sw r eet w r as born May 4, 1875, in Sloan, 
Iowa He came to Los Angeles in 1887 and had his general education in 
the Los Angeles City Schools He received his medical education at the 
University of Pennsylvania fiom which lie was graduated m 1898 Dr 
Sv'eet returned to Los Angeles to practise, early limiting his work to that 
division of effort which comes under Internal Medicine He w'as a fine 
upstanding man, w'ell known to his colleagues and with a wide and friendly 
acquaintanceship m the community He was a charter member of the Uni- 
versity Club He belonged to his County, State and the American 
Medical Associations and the Southern California Medical Association 
Though those who knew him realized that he w'as failing during the last few 
months, Ins cheermess and hope remained with him until the last two weeks 
when he realized what he had to meet In Ins death the community and the 
profession lost a fine man and member, they send their sympathy to his 
widow, who survives him 

Egerton L Crispin, M D , F A C P , 

Regent 



M1NU1ES OF fl IE HOARD OF REGEN1S 

St Louis, Mo 
April 18, 1937 

A. regular meeting of the Board of Regents w is held it the lefferson Hotel, St Lotus, 
\pril 18, 1937, with Dr Ernest B Bradlct, President, presiding, Mr E R Lot eland acting 
is secret iry, and with the following Regents present 
Ernest B Bridles, Picsidtnt, 

James H Meins, Picndint-Clecl, 

O H Perrj Pepper, Pn st Pr cc-Picsuhnt, 

Da\id P Barr, Second V icc-Prcudmt, 

Walter L Bierring, rhtid 1' tcc-P resident 
William Gem Morgan, Secrilat \-Gnural 
William D Stroud, 7 riasutei, 

Willnm J Kerr, 

Roger I Lee, 

Sjdnes R Miller, 

George Morris Picrsol, 

G Gill Richards, 

Robert A Cooke, 

J lines B Herrick, 

Hugh J Morgan, 

Junes E Paullin, 

Lgerton L Crispin, 

James Ale\ Miller, 

Trancis M Pottenger, 

Charles II Cocke, 

Maurice C Pmeoffs, 

and with Dr Alfred Stengel as acting eh urman of the Committee on Constitution and B>- 
Laws 

Abstracted Minutes of the preceding meeting of the Board of Regents wxre read by the 
Executive Secretary and, on motion, approsed is read 

President Bradlej announced that he had appointed a Committee to confer with the 
American College of Surgeons, lus Committee consisting of the President, President-Elect 
and First Vice-President 

The Executive Secretar} then read communications from Dr E W Gchring, Governor 
of the College for Maine, dealing with the future pohc\ of the College with respect to re- 
quirements of admission and the certification of plnsicians b} the American Board of In- 
ternal Medicine, a communication from Dr H B Logie, Executive Secretary of the Na- 
tional Conference on Nomenclature of Disease, thanking the College for its contribution to 
that organization’s work , and a communication from Dr James D Bruce, Regent, express 
mg the opinion that the American College of Physicians should continue to admit to its 
membership those practicing specialties affiliated with Internal Medicine and also expressing 
doubt as to the advisability, at the present time, of making certification by the American 
Board of Internal Medicine a prerequisite to membership 

President Bradley read a communication from Surgeon General Reynolds of the U S 
Arm} and a repl} by Dr James Alex Miller, concerning the Harlow Brooks’ memorial 
Dr Miller explained that a fund is being laised to be used b> a committee m the memory of 
Dr Brooks for the cause of medical education He lecommendcd that if the idea of co- 
operating appeals to the College either approving the plan, or making a contribution, a 
general resolution to that effect could be adopted 

23S 
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On motion b> Dr Roger I Lee, seconded In Dr James E Paullm, and regular]} 
adopted, it was 

RESOLVED, tint the Board of Regents appoint Dr J lines Ale\ Miller, a committee 
of one, to imestigate the Harlow Brooks' Memori il Fund, and to report at some subsequent 
time to the Board of Regents for the appropriate action 

In subsequent discussion, it was pointed out that the College is much interested m the 
project, but not prepared to make a contribution to the Fund 

Dr William Gem Morgan, Secretan -General, was called upon for his report He 
reported the deaths of the following members since the last meeting of the Board of Regents 


Master 


Smithies, Frank 

Chic igo. 111 

I'ebruar} 9, 1937 

I t Iloits 

Bartlee, Elias H 

Brookhn, N Y 

Januar} 12, 1937 

Bush}, James Leslie 

Pasadena, Calif 

February 38, 1937 

Crane, Augustus Warren 

Kalamaroo, Mich 

Fcbruar} 20, 1937 

Fales, Louis Henr} 

Lnermore, Calif 

Februarj 13, 1937 

Fraaser, Benjamin H 

Lexington, K\ 

March 5, 1937 

Christ, Daaid Garrison 

Los Angeles, Calif 

Februm, 3, 1937 

Hodges, J Allison 

Richmond, Va 

December 15, 1936 

Johnston, Collins H 

Grand Rapids, Mich 

December 29, 1936 

Laubaugh, Ernest E 

Boise, Idaho 

December 13, 1936 

McKehy, James P 

Pittsburgh, Pa 

Jnnuan 28, 1937 

Mink, Ow-en J 

M C , U S Navy 

October 21, 1936 

Niemejer, Charles Vincent 

Union Cit}, N J 

Januar} 11, 1937 

Nisbet, Walter Olin 

Charlotte, N C 

Januar> 18, 1937 

Plummer, Henr} S 

Rochester, Mmn 

December 15, 1936 

Redfern, Thomas C 

Wmslon-Salcm, N C 

October 16, 1936 

Rich, William Lafa}ette 

Salt Lake Cit}, Utah 

November 17, 1936 

Stearns, William G 

Wmnetka, III 

Januar} 11, 1937 

Waples, Frank A 

Houston, Tex 

March 3, 1937 

Warren, Luther F iske 

Brookl}n, N Y 

January 18, 1937 

Wegge, William F 

Milwaukee, Wis 

November 20, 1936 

White, William A 

Washington, D C 

March 7, 1937 

Associate 

McCalla, Randolph L 

Boise, Idaho 

October 10, 1936 

Dr Morgan further reported the 

following additional Life 

Members since the 

meeting 

William Eugene Kendall Oak Park, 111 


Manfred Kraemer 

Newark, N J 


James W Hunter, Jr Norfolk, Va 


Herbert B Smith 

Corning, N Y 


Fresemus Van Nuys Weston, Mass 


George M Settle 

Baltimore, Md 


Edward B Vedder 

Washington, D 

1 C 

Robert A Peers 

Colfax, Calif 


Joseph D Condit 

Pasadena, Calif 

Charles W Stone 

Cleveland, Ohio 

Samuel A Vogel 

Buffalo, N Y 


Mills Sturtevant 

New 7 York, N 

Y 

Russell M Wilder 

Rochester, Minn 

Cornelius Oliver Bailey Los Angeles, i 

Cahf 
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At tins point, President Bradlej cilled for resolutions oil the dciths of cert tin of our 
former Officers and nicnibus Resolutions had been presented both bj Dr Robert A 
Cooke and Dr J tines Alex Miller on the late Dr Luther I iske Wirren Dr Cooke pre- 
sented the following resolution 

Limn it Fiski War hi n 

" flic American College of Plnsicnns records the death of Dr Luther Tiske Warren 
on January 18, 1937, with sorrow and regret 

‘‘Dr Warren became a Fellow of this College m 1919, was chosen one of its Gotcrnors 
m 1931, and screed as Regent fiom 1933 until his death lie was octnelj interested m the 
work of the College and screed on seeeral committees, espccialle the important Committee 
on Credentials 

“Dr Wairen prepared for lus profession!] career at the Lmeersitj of Michigan, eehcre 
lie rcceieed lus medical degree m 1909 Ills t dent for teaching was recognized at once, and 
he screed the Department of Medicine at Miclngin until 1912, eehen he eeas united to come 
to the Long Island Medical College, where he lose npidle to become Professor of Internal 
Medicine, which position he filled eeith distinction from 1917 until lus death 

“In addition to lus eeork as a teacher, he filled an important place on the staff of many 
of the hospitals of Brookhn and Long Isl ind, and he brought wise counsel, clear usion and 
sound judgment to his many spherds of icttute, and he was an outstanding influence in Ins 
community 

“A great understating kindly sunpithj and complete detotion to the highest ideals of 
lus profession commanded the affection md respect of those m this College with whom lie 
came m contact, and in lus death we ha\e lost an honored colleague and a helmed friend 
Therefore, be it 

“ Rlsolvfd, that the American College of Plnsicnns records its sinccrcst and deep- 
est sorrow in Dr Luther Fiske W irren’s death, its appreciation of Ins notcwortln 
services to lus comminute and Ins profession, and, as a token of the esteem in which his 
memory will be held b\ the College it is directed that tins memorial be made a perma- 
nent record m the arclmcs of the American College of Plnsicnns and that a cope be 
sent to the members of Dr Warren’s famile ” 

• — Roufrt A Cooxr, M D , F A C P 

Dr James Alex Miller presented the folloeeing resolution 

Lotiifr Fiske Warren 

“Dr Luther Fiske Warren died at lus home, SI Pierrepont Street, Brooklen, N Y, on 
January 18, 1937 Long the head of the Medical Department in the old Long Island College 
Hospital and after its rechartcr in 1930 in the Long Island College of Medicine, Dr Warren 
made Ins influence felt far beyond the confines of that institution 

“Pie was born in 1885 m Waterford, Mich Working Ins way through school and col- 
lege, he received his degree in Arts from the Unnersitv of Michigan m 1907 and Ins MD 
from the same institution in 1909, attaining to membership in two honorary societies, Sigma 
Xi and Alpha Omega Alpha For three years after graduation he remained at Ins Alma 
Mater serving as instructor in Clinical Microscopy and in Medicine 

“ In 1912 he was called to Long Island as Assistant Professor of Medicine, being pro 
moted to Associate Professor in 1915, and taking the Chair in Medicine in 1917, for a year 
as Acting Piofessor, and as full Piofcssor in 1918 Besides directing the Medical Depart- 
ment of the College Hospital, Dr Warren was Physician-in-Chief at St Johns Plospital and 
Medical Director of the Brooklyn Home for Consumptives He was Consulting Physician 
to the Lutheran, the Coney Island, the Methodist Episcopal Hospitals and the South Side 
Hospital at Bayshore 

“ Dr Warren was a brilliant clinician and teacher, and w-as endowed with vision and 
drive to an unusual degree Among Ins many extramural actiwties should be listed the 
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President:) ol the Klin's County Medical Society m 1930, Ch nrmanship of the Public 
Health Committee of the Brookhn Clumber of Conmierec, Directorship m the same or- 
ganization, Directorship of the Brooklyn Council for Sou il Planning, and Chairmanship of 
the Brookhn Health Council He was i Irustee of the Pole technic Institute and of the 
Packer Collegiate Institute lie was a Fellow of the New York Academy of Medicine, and 
a member of the American Medical Associ ition, the American Heart Association, the Na- 
tional Tuberculosis Association, the Association for the Stud) of Internal Secretions, the 
American Societ) of Tropical Medicine and the American Societ) for the Advancement of 
Science 

“Dr Warren was a Fellow of the American College of Physicians since June 19, 1919, 
he sened as Governor for Eastern New A orb irom 1931 to 1933 and as a Regent from 1933 
to the date of lus death Ills counsel and advice have been of the greatest value to the 
Board of Regents m shaping the policies of the College The Board of Regents very deeply 
mourn his loss and Ins absence from the Council Table will be very keenly felt, consequently, 
it is 

“Rfsoiafd, that this Minute in the rnemorv of Dr Luther Fiske Warren be re- 
corded m the records ot the American College of Physicians in appreciation of his 
services to the College and to the medical profession and that a copy of this Minute be 
sent to members of Ins family 

— Jami s Ale\ Millfr, M D , F A C P ” 

On motion seconded and regularly adopted, it was 

Rfsolvfd, that the above resolutions be adopted and spread upon the Minutes of this 
meeting 

Dr William Gerry Morgan, as Secretary -General, then presented the following four 
resolutions on the late Dr Harlow Brooks, Dr Ernest E Laubaugh, Dr Frank Smithies 
and Dr William Alanson White, which, bv resolution unanimously adopted, were spread 
upon the Minutes of this meeting 

Hvrlow Brooks 

“Whereas, it was the rare good fortune of the American College of Physicians to have 
had Doctor Harlow Brooks associated with it m membership throughout a period of twenty- 
three years, and to have enjoyed and profited by his active personal participation and in- 
terest in its scientific and other activities 

“His broad viewpoint and comprehension of medical problems, and the literary charm 
and forcefulness of his addresses and papers made his frequent and willing contributions to 
its programs of unexcelled value to the College This value was greatlv enhanced and 
enriched by the background of his personality in their presentation and his associations with 
its membership Doctor Brooks was a man of great personal charm and friendliness, 
affable and lovable, a joy and an inspiration, and universally admired, esteemed, and beloved 
by his associates The College not only shares m the loss to science and to humanity of this 
great and good man, but also suffers personal bereavement m the passing of a worthy and 
beloved personal friend 

“ And whereas, it is fitting that the College record a testimonial of its appreciation of 
the life work and character of Doctor Brooks, of its happy personal relations with him over 
many years, and of its sorrow ov er his passing, together with an expression of its sympathy 
with the bereaved family 

“ Be It Resolved, that we express our deep sorrow for the loss of this true physician 
and wise counselor 

— William Gf.rrv Morgan, M D , FACP” 
Ernest E Laubaugh 

“ Whereas, the American College of Phy sicians has lost, in the death of Dr Laubaugh, 
one of its most devoted Fellows 
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“Dr Laubaugli died at Boise, Id tho, on December 13, 1936 He vv is born m Pennsyl- 
vania m 1887, and w is graduated m medicine from the Mcdico-Clururgical College m 1909 
After interning at Mercy Hospital in Pittsburgh md 1 iter in the Philadelphia General Hos- 
pital, he became a member of the Faculty of Ins Alma Muter In 1913 lie resigned to accept 
the post of Bacteriologist with the Id tho State Boird of Health, a position he held until 
1917 At the time of Ins death, Dr Laubaugli was a member of the Stiff of St Alphonsus 
and St Luke’s Hospitals m Boise 

“Dr Laubaugli retired from the World War as Captain m the Army He was a mem- 
ber of a good many medical and scientific societies and had made notable contributions to 
medical literature 

“And Whereas, Dr Laubaugli was a foimer Governor of the College for the State of 
Idaho and took a keen interest in its welfare and upbuilding 

“ Br It Resolved, that the Regents express profound regret for the loss the College has 
sustained through the death of Dr Laubaugli, and the sympathy which is felt for the be- 
reaved family of the deceased 

— Wiliiam Gnm\ Morgan, M D , r A CP ” 

1 lank Smithies 

“Whereas, Doctor Frank Smithies pissed to his Dternal Home on February 9, 1937, at 
the age of 56 years He was born in Elland, England, coming to the Dinted States at the 
age of 5 y ears 

“Doctor Smithies was elected to Fellowship m the College in 1917, and throughout the 
subsequent y'ears he was acre active in the participation of its growth and development 

“Doctor Smithies gave unspiringly of his time and energies to the work of the College 
To his foresight and directing influence does the College owe not merely its very existence, 
but the sane lines of its progress 

“Therefore Bl It Risotvrn, that the American College of Physicians through its 
Board of Regents express the profound regrets and deep sorrow for the loss of this liighlv 
valuable and interested Master, who had served as Regent, Sccrctarv -General and President 

— William Gi rr\ Morgan, M D , F A C P ” 

Wiliiam Alanson White 

“Whereas, Dr William Alanson White died on March 7, 1937, in Washington, D C, 
in his 67th year 

“ Dr White was elected to Fellowship in 1923, and was keenly interested in the progress 
and welfare of the College As Superintendent of St Elizabeths Hospital at Washington, 
he had under his supervision more than six thousand insane patients and over one thousand 
employees, as well as a large staff of expert phvsicians The responsibilities incident to 
directing such a large and complex institution rendered it impossible for him to attend all 
of the Annual Meetings of the College, which was a source of profound regret to him 

“ Dr White was a man of innate kindliness, always ready to extend a helping hand to 
all who sought his aid He was universally admired and beloved by his immediate associates, 
the profession at large an$ by many in all walks of life 

“And Whereas, it is fitting that the College express its appreciation of the life work 
and character of Dr White, of his influence for the betterment of his fellovvmen, and of its 
sorrow at his death, together with an expression of its sympathy with the bereaved family 

“ Therefore Be It Resolved, that we express our profound sorrow for the loss of this 
distinguished physician from our membership 

— William Gerrv Morgan, M D , FACP” 

Dr George Morris Piersol presented the following resolution on the late Dr James M 
Anders, which, upon motion utianimouslv adopted, was spread upon the Minutes of the meet- 
ing 
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James M Anders 

“It is with deep sorrow ind regret tint we record the death of our distinguished past- 
president (1922), Dr James M Anders, of bronchopneumonia on August 29, 1936 

“ Dr Anders was a natne of Penns\ Kama, born on Jul} 22, 1854 After a careful pre- 
liminarj education he was graduated from the Medical School of the University of Penn- 
svhama in 1877 His subsequent career proved him to be a worth} son of that celebrated 
Class which furnished so itpiiv outstanding men to the medical profession of this countr} 
The v ear he graduated in medicine, Dr Anders also received his Pli D His early interests 
centered about the biological and medical sciences The original investigations which he con- 
ducted into certain plant functions earned for him recognition bv the French Government, 
which made him an Officier de l'lnstruction Pubhque et des Beaux Arts 

“Dr Anders attained lus greatest distinction, however in his chosen field of Internal 
Medicine and Public Health, for which be prepared himself thoroughly bv man} years of 
active affiliation with a number of Philadelphia’s leading hospitals 

“ As a teacher Dr Anders exhibited exceptional abilit} In 1889 he became asso- 
ciated with the Medico-Clnrurgical College of Philadelphia Bv 1893 he had been made 
Professor of the Tlieorv md Practice of Medicine and Clinical Medicine in that institution — 
a position which he graced with distinction for twent}-five vears 

“Dr Anders’ interest m public health and tuberculosis prevention led him to take an 
active part m civic affairs Trom 1914 on he served as a member of the Board of Health of 
Philadelphia He became a leading figure in mam local, state and national health move- 
ments 

“One of Dr Anders’ outstanding achievements m medical education was the role he 
pla}ed in bringing about the merge of the Medico-Clururgical School with the University 
of Penns} Kama, which resulted in the present Graduate School of Medicine at Pennsvl- 
vania He took an active part in the development and direction of this institution, serving 
until his death as one of its managers and, through Ins broad vision and enthusiasm, con- 
tributing m no small measure to its growth and success 

“ Dr Anders was a prolific scholarly and popular author In addition to innumerable 
original articles, lie contributed to medical literature his large work on the “ Theory and 
Practice of Medicine,” which went through fourteen editions and later a text-book on 
“Medical Diagnosis” Not content with medical writings, Dr Anders wooed the Muse of 
poetry, publishing in 1934 a delightful volume, entitled “Meditations in Verse” 

“ As a reward for his accomplishments in medicine, public health and education, Dr 
Anders received numerous honorarv degrees, was made a Chevalier of the Legion of Honor 
of France in 1923, and the same }ear bad the distinction of being the first Fellow of this 
College to be made a Master 

“The crowded, varied, but fruitful career of Dr Anders was marked bv signal suc- 
cesses As a doctor, teacher, author, educator and public spirited citizen, he has earned the 
gratitude of his chosen City of Philadelphia and left an indelible imprint upon the progress 
of American Medicine 

— Gforge Morris Pifrsol, M D , FACP” 

Dr Svdnev R Miller, Chairman of the Committee on Credentials, reported that his 
Committee had held two meetings— one on March 14, 1937, and one on April 18, 1937 At 
the meeting on March 14, the credentials of sixt}-tvvo candidates for Fellowship were ex- 
amined Of this number the Committee recommended the rejection of four, deferment of 
thirteen for further material time or investigation, and the election of fort} -five Of those 
recommended for election, thirty-nine were for advancement from Associateslnp and six 
for direct election In one case, a candidate had served a five-year Associate term from 
1931 to 1936, but because of critical illness was unable to qualify in the five-vear period, and 
had been dropped The Committee, however, credited his five-year Associate term and in- 
cluded Ins name among those for advancement now 
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At tilt meeting of March 14, the Committee examined the credentials of eight) -seven 
candidates for Associatcship, of x\ Inch the) recommended the rejection of ten, the defer- 
ment of six and the election of sevent)-one 

At the meeting of the Committee on April 18, the) considered the credentials of fift)- 
two candidates for Fellowship, of which they recommended forty-seven for election, one for 
election to Associatcship, and four for deferment for further credentials 

At the meeting on April 18, the) also considered lift) -seven candidates for Associate- 
ship, of which they recommended forty-seven for election, six for rejection and four for 
deferment 

The combined recommendations for election of the Committee on Credentials, as in- 
cluded m lists of names passed around for inspection b) the Board of Regents, included 
ninety-two Fellows and one hundred and nineteen Associ ites 

Upon motion by Dr Robert A Cooke, seconded b) Dr Maurice C Pincoffs, and regu- 
larl) carried, it was 

Resolvfd, that the following candidates shall be and arc herewith elected to the respec- 
tive class of Fellowship or Associatcship as recommended 


Elected to Fellowship 



Name 

Citv and State 

1 

Arclnmbeault, Charles Paid 

M C , U S Navy 

2 

Arhin, Aaron 

Chicago, 111 

3 

Baehr, George 

New York, N Y 

4 

Baer, Ridgely Waters 

Frederic, Md 

S 

Barr), Michael William 

Omaha, Ncbr 

6 

Bergstrom, Victor William 

Binghamton, N Y 

7 

Bernton, Harr) Saul 

Washington, D C 

8 

Bishop, F Warner 

New York, N Y 

9 

Boots, Ralph Henderson 

New York, N 

10 

Brand, Alonzo Frederick 

ra)cttcvillc, N Y 

11 

Chapman, Edward Northrop 

Colorado Springs, Colo 

12 

Clark, Cyrus J 

Indianapolis, Ind 

13 

Cole, Rufus 

New York, N Y 

14 

Collins, Russell Johnson 

East St John, N B , Can 

15 

Cooke, William Clifford 

San Diego, Calif 

16 

Cooksey, Warren B 

Detroit, Mich 

17 

Curran, Jean A 

Brookl) n, N Y 

18 

Dale, Grover Cleveland 

Goldsboro, N C 

19 

Davies, Willard John 

Rockville Centre, N Y 

20 

DeGraff, Arthur Christian 

New York, N Y 

21 

de la Chapelle, Clarence E 

New York, N Y 

22 

Denny, Earl Rankin 

Tulsa, Okla 

23 

Du Bois, Eugene Flo)d 

New York, N Y 

24 

Duggan, LeRoy Bates 

Houston, Tex 

25 

Ecker, Lewis Charles 

Washington, D C 

26 

Ensign, Dwight Chester 

Detroit, Mich 

27 

Fearon, Henry Dana 

Brooklyn, N Y 

28 

Fischer, Carl Castle 

Philadelphia, Pa 

29 

Frissell, Lewis Fox 

New York, N Y 

30 

Geyelin, H Rawle 

New York, N Y 

31 

Goldring, William 

New York, N Y 

32 

Goodwin, George Munro 

New York, N Y 

33 

Gray, George Albert 

Sweetwater, Tex 

34 

Haden, Russell Landram 

Cleveland, Ohio 
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35 Hirmcier, John Watson 

36 Hcnriclisen, Karl Johan 

37 Hines, Edgar Mphonso, Jr 

38 Hofrichter, Cassius Howard 

39 Hookey, John Arlington, Sr 

40 Huntington, Herbert Arthur 

41 Hutton, Robert LeRoj 

42 James, Hcnrj 

43 Jolliffe, Norman 

44 Kitzmiller, Karl Vivian 

45 Knowles, George Milton 

46 Ixovnat, Maurice 

47 Krombein, Walter H 

48 Lamb, Albert Richard 

49 Lande, Herman 

50 Larimer, Robert Newell 

51 Leivv, Frank Edward 

52 Leslie, George L 

53 Lichty, John Max 

54 Lincoln, Asa Liggett 

55 Loeb, Robert Frederick 

56 Marvin, Horace Page 

57 McAlpm, Kenneth Rose 

58 McEvven, Currier 

59 Mendclson, Joseph A 

60 Miller, Aura James 

61 Moon, Arthur Ernest 

62 Morgan, Philip Wilhelm 

63 Muhl, Anita M 

64 Oppenheimer, Bernard Sutro 

65 Patterson, Henry Stuart 

66 Piness, George 

67 Powell, Vernon Edwin 

68 Ralli, Elaine Pandia 

69 Reed, E Burkett 

70 Remhard, Otto A G 

71 Rousseau, James Parks 

72 Russell, Richard 01ne\ 

73 Ryan, William Joseph 

74 Shearer, Leander H 

75 Simons, Samuel Shirk 

76 Smith, Dudley Crofford 

77 Speed, Henry Kirven 

78 Stillman, Edgar 

79 Strong, George Frederic 

80 Stjgall, James Henry 

81 Taylor, Kenneth 

82 Tidmarsh Clarence Johnson 

83 Trump, Frank 

84 Unger, Leon 

85 Vogel, Karl 

86 Walker, Hastings Howland 

87 Weirauk, Herbert Vance 

88 Wellman, Harvey Elijah 


Pittsburgh, Pa 
Chicago, 111 
Rochester, Minn 
Seattle, Wash 
Detroit, Mich 
Los Angeles, Calif 
New York, N Y 
New York, N Y 
New York, N Y 
Cincinnati, Ohio 
Hackensack, N J 
Staten Island, N Y 
Buffalo, N Y 
New York, N Y 
New York, N Y 
Sioux City , Iowa 
Philadelphia, Pa 
Howell, Mich 
Pittsburgh, Pa 
New' York, N Y 
New Y ork, N Y 
M C , U S Army 
New' York, N Y 
New York, N Y 
Tientsin, China 
Louisa die, Ky 
Temple, Tex 
Emporia, Kan 
San Diego, Calif 
New York, N Y 
New York, N Y 
Los Angeles, Calif 
Atlanta, Ga 
New York, N Y 
Lincoln, Nebr 
Lincoln, Nebr 
Winston-Salem, N C 
Birmingham, Ala 
Pomona, N Y 
New York, N Y 
Lancaster, Pa 
University, Va 
Sayre, Okla 
New York, N Y 
Vancouver, B C, Can 
Indianapolis, Ind 
New York, N Y 
Montreal, Que , Can 
Ottawa, Kan 
Chicago, 111 
New York N Y 
Honolulu, T H 
Columbus Ohio 
Providence, R I 
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89 West, Randolph 

90 Westcott, Franklin Howard 

91 White, Thomas Joseph 

92 Woodruff, Isaac Ogden 

Elected to Associateslup 
Name 

1 Adams, Walter Paul 

2 Alexander, Harr> Allison 

3 Ashlej, Claude Wilber 

4 Atkinson, Harold Cook 

5 Badger, Theodore Learnaid 

6 Bijlca, Robert Hcbard 

7 Bell, Joseph Clark 

8 Bhtch, Clifford Gordon 

9 Block, Morris 

10 Bohner, Carjle Bernard 

11 Brown, Marshall Stewart, Jr 

12 Burger, Aaron L 

13 Caddcn, Anthonj Vandril 

14 Cannad\, Edward W\ att 

15 Ceder, Elmer Theodore 

16 Chamberlain, Clnarles Thomson 

17 Clulko, Alexander J 

18 Cooper, Hcnrj Lewis 

19 Culp, John Ewart 

20 Dixson, Ira Milburn 

21 Dozzi, Daniel Louis 

22 Driscoll, Charles Dennis 

23 Dyrcnforth Lucicn Young 

24 Falisi, James Vincent 

25 Farrar, George Elbert Jr 

26 Fatherree Thomas Jefferson, Jr 

27 Fmdlev Thomas Palmer, Jr 

28 Fink, Harold 

29 Finmgan, Francis Roman 

30 Foley, Maurice P 

31 Foster, Frank Pray 

32 Fuendehng, Mera>n Julius 

33 Gandara, Jose Nicolas 

34 Glenn, Elmer Edward 

35 Goshne, Harold Inman 

36 Goodrich, Murray Eugene 

37 Greenhouse, Barnett 

38 Gutman Alexander B 

39 Hall, Byron Ellsworth 

40 Hammonds, Everett England 

41 Harris, Robert Miller 

42 Hart Andrew- DeJarnette, Jr 

43 Hausheer, Walter C 

44 Hedley, Oswald F 

45 Hemingway, Max William 

46 Hershenson, Morris A 

47 Houck, George Hamilton 


New York, N Y 
New York, N Y 
Jcrsc} Cit\, N J 
New York, N Y 


Cita and St ite 
Norfolk, Va 
Boulder, Colo 
Bloomsburg, Pa 
Macon, Ga 
Boston, Mass 
New- Orleans, La 
Louisa il!c, Kv 
M C, U S Army 
New York, N Y 
Indianapolis, Ind 
New York, N 
Brookljn, N Y 
Hopemont, W V i 
E ast St Louis, 111 
U S Public Health Sera ice 
Fort Smith, Ark 
New Rochelle, N Y 
Dcna er, Colo 
Ithaca, N Y 
Stockbridge, Mass 
Philadelphia, Pa 
Haddon Heights, N J 
Jacksonaille, Fla 
M C, U S Anna 
Philadelphia, Pa 
Rochester, Minn 
St Louis Mo 
Brookla n, N Y 
St Louis, Mo 
Rochester, Minn 
Rochester Minn 
Taain Falls, Idaho 
Ponce, P R 
Springfield, Mo 
Ossining, N Y 
Toledo, Ohio 
Neav Haven, Conn 
New York, N Y 
Rochester Minn 
Birmingham, Mich 
Miami, Fla 
Charlottesaille, Va 
Staten Tsl ind N Y 
U S Public Health Service 
Bend, Ore 
Pittsburgh, Pa 
Los Angeles, Calif 
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4S Hutton, John Eaans 

49 Jacobs, Mm lrd 1 T 

50 Johnson, AH Cornelius 

51 Jukes, R Franklin 

52 Kandcl, Ham Milton 

53 Katzman, Maurice 

54 Kendall, Charles Benjamin 

55 Kiniicj, James P 

56 Kueeland, Yale, Jr 

57 Koons, Ruth Alice 

58 Lake, Michael 

59 Langdon, Ro\ Luther 

60 Lansbun , John 

61 Ledbetter, Abbe Alzu 

62 Leser, Ralph Ulrich 

63 Lewis, William Hall, Jr 

64 Lieberman, John F 

65 Logie, Arthur J 

66 Madden, Lucius Emmett 

67 Mahon, Hugh William 

68 Margulis, Aaron E 

69 Martin, George Graadon 

70 McCall, Marsh 

71 McGrath, Robert 

72 Monroe, Robert Thornhill 

73 Morales, Luis M 

74 Morlock, Carl Grismore 

75 Murpha, Robert Gordon 

76 Nichol, Arthur Dale 

77 Nicklas, John M 

78 Nickum, John Stanle\ 

79 Noyes, Edward Allen 

80 Olson, Andrew' Allen 

81 Ormond, Alexander Pierce 

82 Palea, Samuel S 

83 Parker, Robert Law’rence 

84 Perakos, George 

85 Persons, Elbert Lapslej 

86 Peters, John 

87 Poole, Wallace L 

88 Prince, Homer Edw'ard 

89 Redelings, Leslie Hall 

90 Richards, Calvus Elton 

91 Robb, George Porter 

92 Rudesill, Cecil Logan 

93 Russman, Charles 

94 Salkin, David 

95 Sander, Oscar A 

96 Schavartz, Jacob 

97 Scovel, Frederick Gilman 

98 Sharkey, Thomas Palmer 

99 Sharp, Ezra Abraham 

100 Solomon, Charges 

101 Solomon, Reuben A 


A cw' \ ork, N Y 
Okl.ihom i Cit> , Okla 
Great 1 alls, Mont 
Akron, Ohio 
Saaannali, Ga 
Denaer, Colo 
M C , U S Arm} 
Buffalo, N Y 
New' York, N Y 
Columbus, Ohio 
New York, N Y 
Philadelphi i, Pa 
Philadelphia, Pa 
Houston, Tex 
Bloomington, Ind 
New York, N Y 
M C, U S Arm> 
Jacksonaille, Fla 
Columbia, S C 
M C , U S Arm} 
Mount Morris, N Y 
Buffalo, N Y 
New York, N Y 
New York, N Y 
Brookline, Mass 
Santurce, P R 
Rochester, Minn 
Providence, R I 
Clea eland, Ohio 
Valhalla, N Y 
Bridgeport, Conn 
M C , U S Anna 
Wichita, Kan 
Akron, Ohio 
Neav York, N Y 
Rochester, Minn 
Philadelphia, Pa 
Durham, N C 
Maywood, 111 
Johnson Cit}, Tenn 
Houston, Tex 
San Diego, Calif 
Galhpohs, Ohio 
Neav York, N Y 
Indianapolis, Ind 
Middletoavn, Conn 
Hopemont, W Va 
Milwaukee, Wis 
Brooklyn, N Y 
Neav York, N Y 
Daaton, Ohio 
Providence R I 
Brookl}n, N Y 
Indianapolis, Ind 
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102 

Sours, James W 

Peoria, 111 

103 

Sparks, Muntoc Irvmg 

Cleveland, Ohio 

104 

Steinberg, Israel 

Lew York, N Y 

105 

Strickler, C}rus Warren, Jr 

Atluita, Ga 

106 

Sugarman, Harold 

Saskatoon, Sask, Can 

107 

Torbett, John Walter, Jr 

Marlin, lex 

108 

Townsend, James Harvey 

Boston, Mass 

109 

Tiapp, Carl Edward 

Boston, Mass 

110 

Ulmar, David 

New York, N Y 

111 

Van Burcn, Ebert 

Atlanta, Ga 

112 

W ilker, Geoi ge Leonard 

Griffin, Ga 

113 

Wallace, Robert Pulley 

New lork, N Y 

114 

Walsh, Edmund Michael 

Omaha, Nebr 

115 

Ward, Albert Gayden 

Jackson, Miss 

116 

Wcmstem, Albert 

Nashville, Tcnn 

117 

Weinstein, Joseph 

Brookl}n, N Y 

118 

Wilder, Gordon Botkm 

Anderson, Ind 

119 

Woldman, Edward Elbert 

Cleveland, Ohio 


Dr Sydnej R Miller, is Chairman of the Coniinittee on Credenti ils, further reported 
that thej recommend to the Board of Regents that the name of Dr Fernando Ocaranza, of 
Mexico, D F, be dropped from the Roster of Fellow s, because lie had filled to take up his 
election to Fellowship b> the paunent of the prescribed fees nid dues in accord nice with the 
B} -Laws 

On motion b} Dr S\dne\ R Miller, seconded In Dr James E Patilhn, and regular!} 
carried, it w'as 

Resolvid, that the name of Dr Fernando Ocaranza, Mexico, D F, be dropped from the 
Roster of Fellow’s because of failure to take tip his election m accordance with the Constitu- 
tion and B} -Law's 

Dr Sadne} R Miller, as Chan man of the Credentials Committee, presented the follow 
mg resolution which had been unanunousl} adopted b\ his Committee at their meeting m 
Philadelphia on March 14 

Rfsolvld, that reconsideration of the proposed amendments to the Constitution and B}- 
Laws be gone into by the Boaid of Regents before being proposed at the Annual Session 

President Bradley explained that the members of the Credentials Committee have a a era 
deep interest in the question of changes in the standards of admission anticipated by amend- 
ments proposed at the December, 1936, meeting of the Board, and felt particularla that the 
provision that certification should be a prerequisite for Associateship should be reconsidered , 
also the matter of “ affiliated specialties ” 

On motion b} Dr Bierring, seconded by Dr Means, and regularla carried, the resolu- 
tion presented by the Committee on Credentials avas adopted 

There folloaved open discussion concerning the amendments proposed to the Constitution 
and By-Laavs at the Regents’ meeting during December, 1936 

Dr James Alex Miller expressed regret that Dr Jonathan C Meakms, a member of 
the Committee on Constitution and B} -Law’s, aims not present to join in the discussion Dr 
Miller said that he thought it premature to put the proposed amendments into effect, for the 
reason that the question of certification of internists has not }et been established on a firm 
footing If the Credentials Committee continues as it has m the past to closely scrutinize 
the credentials of every candidate, and ea'en to more carefully investigate their credentials, 
'the College may proceed on its present basis, giving the American Board of Internal Medi- 
cine more time to get established The College should at least preserve its independence of 
action, and m his opinion the Board might do well to withdraw’ both the proposed amend- 
ments until some later time 

Dr Walter L Bierring, Chairman of the American Board of Internal Medicine, dis- 
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cussed the proposed amendments adopted during December, 1936, and suggested that certi- 
fication might more properly he made a prerequisite for Fellowship, rather than for Asso- 
ciateslup He reported tint to tint date eightv-six applicants lnd applied for the examina- 
tions of the Board, and prophesied that in three or four years the Board may be called upon 
to examine about two hundred candidates a year, which is about the same as the number of 
elections to Fellowship m the College 

In part, Dr Bicrring said “The type of Fellows of the College would be such as had 
been certified as internists under tile proposed newer regulations It is difficult to formu- 
late any kind of a plan tint would include distinguished men who would not come under the 
head of certified internists, whom we would feel honored to lme made Fellows of this Col- 
lege, whether they were in an allied field or not, and it seems to me they should be in, if they 
can qualify But, the Americm College of Plnsicians is an association of internists, as we 
understand it, and we feel tint we might approximate somewhat to the standards and ideals 
of the Royal College of England and Scotland, if an examination is one of the qualifications 
for election It is true that these Colleges also elect to Fellowship obstetricians, pediatri- 
cians, neurologists and other allied branches of Internal Medicine, not surgical ” 

Chairman Bradley pointed out that at the present time the American College of Physi- 
cians is not for internists only, but for those engaged in internal medicine and allied spe- 
cialties 

At this point, Dr Alfred Stengel Acting Chairman of the Committee on Constitution 
and By-Laws, was called upon to make a report 

After discussing \arious considerations that had been presented to the Committee, Dr 
Stengel summed up his remarks In saving that “it was the recommendation that the Board 
of Regents withdraw’ from the proposed amendments altogether at this time, because they 
feel the action is premature ” 

Dr Stengel pointed out that another proposal had been received by the Committee 
namely , to make provision for the legalization of alternates for the members of the Board of 
Governors who may be unable to attend the Annual Meetings The following amendment 
had been formulated bv Dr Jonathan C Meakms, the Chairman of the Committee 

“ Any member of the Board of Governors unable to attend the Annual Session shall 
appoint as his alternate, with all the privileges of a Governor, a Master or Fellow of his 
district w’ho will be m attendance at that Session Upon presentation to the Chair- 
man of the Board of Governors of a certificate of appointment, the alternate shall be 
recognized and act in the full capacity of Governor for the Session to which he has been 
appointed The same alternate shall not be appointed for more than two consecutive 
y’ears ” 

This amendment had not previously been presented to the Board of Regents for approval 
Dr Stengel recommended that if the other recommendations for alterations m the Con- 
stitution and By-Laws are to be laid on the table for the present, it might be well to defer 
action also on the above proposal until another year 

On motion by Dr Walter L Bierrmg, seconded by Dr Sydney R Miller, it was 
Resolved, that the Board of Regents, after thoroughly study ing the situation, withdraw 
the proposed amendments to the Constitution and By-Laws as considered at the December, 
1936, meeting of the Board and subsequently published in the “Annals of Internal Medi- 
cine ” , and, further, any other amendments for action at the Annual Business Meeting during 
the current year 

In the discussion of the resolution, Dr Maurice C Pmcoffs said in part, “ These amend- 
ments have been read by all the members That need not influence the Board m any way, 
but I think the motion before the house is something I favor, but I would like to present one 
point about it before we act, namely, there are a number of other solutions to these prob- 
lems We can make the certification a necessity or prerequisite for election for Fellowship 
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for men who are practicing Internal Medicine, and put up some other qualifications for those 
who arc practicing affiliated specialties Manj of these affiliated specialties have Boards of 
their own, and we could equally well make it necessary for candidates from those specialties 
to present certification by their Boards before being elected by the College, so that we do 
not implicate or do not necessarily commit the College not to admit men in these other spe- 
cialties, when we demand that those w'ho arc internists be certified I feel certain that if we 
do not require our Fellow s at least to be certified, before any great lapse of time, we would 
be withdrawing support from the American Board of Internal Medicine, an organization that 
w e have sponsored ” 

Dr O H Perrv Pepper recommended that there should be published in the “ Annals of 
Internal Medicine ” some explanatory statement concerning the action taken by the Board 
of Regents 

There followed discussion among the Regents generolh concerning an official statement 
to the members at the Annual Business Meeting 

The following resolution was also reguhrlv adopted 

Resolvfo, that a Committee of three, consisting of the President, Dr Walter L Bier- 
ring, Chairman of the American Board of Internal Medicine, and Dr Maurice C Pmcoffs, 
Editor of the Annals, shall be empowered to draw up an explanatory statement of the action 
of the Board of Regents for presentation to the members at the Annual Business Meeting 
Dr O H Perry Pepper, Chairman of the House Committee of the College, reported 
verbally that minor alterations and final furnishing had been completed since the last meet- 
ing of the Board of Regents, and that the balance from the appropriation made at the De- 
cember meeting amounted to $6 17 He said the Committee felt that the building is com- 
pleted, that it is completely furnished, and that the Committee might well be discharged, the 
continued care of the building being left in the hands of the Treasurer and the Executive 
Secretary 

The Executive Secretary, Mr Lov child, said that he felt the Committee might verv 
well be continued, for it would be helpful to have an official Committee with whom to consult 
On motion, seconded and regularly carried it was 

Resolved, that the House Committee be tendered the thanks of the Board of Regents 
for their w ork, and that the Committee be continued 

President Bradlev then asked Dr Stengel if there were any additional reports to be 
presented by the Committee on Constitution and By-Laws 

Dr Stengel stated that the only matter not officially acted upon was the proposed 
amendment providing for alternate Governors 

After general discussion, the followung resolution was moved, seconded and regularly 
carried 

Resolved, that the following paragraph be added at the end of Article IV, Section 1, of 
the By-Laws, and that notice of the proposed addition to the B\ -Law's be published m the 
Annals or Internal Medicine at least one month in advance of the next Annual Business 
Meeting in 1938 

“ Am member ot the Board of Governors unable to attend the Annual Session shall 
appoint as his alternate, with all the privileges of a Governor, a Master or Fellow of Ins 
district who will be m attendance at that Session Upon presentation to the Chairman 
of the Board of Governors of a certificate of appointment, the alternate shall be recog- 
nized and act in the full capacity of Governor for the Session to which he has been ap- 
pointed The same alternate shall not be appointed for more than two consecutive 
years ” 

President Bradley stated that a number of members had suggested the propriety of 
having a history of the College written to date, while there are still members thoroughly 
conversant with all the past details since organization Dr Bradley thereupon appointed 
Dr William Gerry Morgan to write such a history at his leisure 
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On motion by Dr Junes Alex Miller, seconded by Dr Pepper, and regularly carried, 
it w as 

Resolvhi, that the Committee on Nominations take under consideration tbe nomination 
of a Goeernor for tbe State of South Dakota, since that State now qualifies to ha\e its own 
Governor 

Dr Walter L Bicrrmg, Chairman of the American Board of Internal Aledicine, re- 
minded the Board of Regents that each one is an Aduscr to his Board He reported that 
the Board had m its files 1,030 applications for certification without examination They had 
been arranged by states and cities, and the Board desires as much aduce from the Regents 
as possible in the aaluation and determination of the eligibility of these applicants Dr 
Bierring also referred to refunding to the American College of Physicians, in partial pay- 
ments m annual allotments, the loan that had been made to the American Board of Interna 1 
Medicine 

Dr Pepper suggested no action be taken until the American Board of Internal Medi- 
cine had further opportunit\ of reaicwing their finances and determining upon a definite 
refunding plan 

On motion by Dr Pepper, seconded and regularly carried, it was 

Resol\ed, that the sum of $100 00 be appropriated for the uses of the College Historian, 
should he find need of extra clerical assistance, or in am other matters connected with pre- 
paring the history of the College 

Adj ournment 

Attest E R Loveland, 

Secret my 

MINUTES OF THE BOARD OF REGENTS 

St Louis, Mo 
April 20, 1937 

The second meeting of the Board of Regents, during the Twenty-first Annual Session, 
was held at the Jefferson Hotel, St Louis, April 20, 1937, with President Ernest B Bradley 
presiding and the Executive Secretary acting as secretary of the meeting On the calling of 
the roll, the following w r ere recorded as present 

Ernest B Bradley, Picsidcnt, 

James H Means, Pi csidcnt-Elcct, 

O H Perry Pepper, First Vice-President, 

Walter L Bicrrmg, Third Vice-Pi csident, 

William Gerry Morgan, Sect etai y-Gcnci al, 

William D Stroud, Trcasmcr, 

William J Kerr, 

Roger I Lee, 

Sydney R Miller, 

George Morris Piersol, 

G Gill Richards, 

Robert A Cooke, 

James B Herrick, 

Hugh J Morgan, 

James E Paullin, 

Egerton L Crispin, 

James Alex Miller, 

Francis M Pottenger, 

Charles H Cocke, 

Maurice C Pincoffs 
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Upon motion, seconded and regularly carried, the reading of the Minutes of the previous 
meeting was dispensed with 

Chan man Bradley called foi the presentation of addition'll resolutions 
Dr William Gcrrj Morgan, as Sccrctarj -Gcner ll, presented the following resolution on 
the deith of Dr Huiry I 7 Stoll, as prepired hj Dr George Blumcr, Governor for Con- 
necticut 

IIinrv Farnum Stoil 

“Whereas The Almightj, m his inscrutable wisdom, has seen fit to remo\e from our 
midst our friend and colleague, Henrj Farnum Stoll, and 

“Whereas In Ins unstinted devotion to dutv, his hvclj appreciation of the importance 
of the public as well as the private aspects of medic d practice, his constant efforts to ex- 
tend the limits of knowledge in lus field, and his vital interest in the welfare of his patients 
he exemplified the best traditions of the medical profession, therefore, 

“ Bi It Resolvui, that we place upon our Minutes a record of our sorrow at his pass- 
ing and our appreciation of Ins many admirable qualities, and that we extend to lus familj 
our heartfelt sjmpathy 

— Gforce Blumfr, M D , F A C P ” 

On motion, seconded and regularlj carried, the above resolution was adopted 
Dr Morgan then presented the following resolution, prepared bv Dr David P Barr, on 
the death of Dr W McKim Marriott 

William McKim Marriott 

“ William McKim Marriott, Fellow and former Regent of the American College of 
Physicians, died on November 11, 1936 He was Professor of Pediatrics and for thirteen 
years was Dean of the School of Medicine at Washington University As teacher and in- 
vestigator, he achieved an international reputation As a medical administrator, he saw 
with clarity the great problems ot medical education in a rapidlv changing practice Al- 
though possessed of a fine critical faculty, he was generous and tolerant of the weaknesses 
and faults of others To a remarkable degiee, he w is able to see the point of view' of his 
colleagues, to reconcile conflicting opinions, to clarifj issues and to accomplish joint action 
Above all, he was imbued with a spirit of optimism which enabled him to ride over diffi- 
culties, to proceed after defeat and to pursue under most adverse circumstances the ideals 
to which he was devoted 

“Dr Marriott’s tianung had not been that of an administrator He had prepared him- 
self as a chemist, a pediatrician and a teacher It was in these directions that he had pro- 
gressed dui mg his youth With his numeious executive duties, with the never-ending 
exactions of the Dean’s Office, he was able to continue the work for which he was especiallj 
qualified It was during the period of his Deonship that lus scnu-annual course m pediatrics 
became one of the most important single factors in the postgraduate training of specialists 
in diseases of children He seived on the editorial board of the American Journal of Dis- 
eases of Children He prepared and published lectures on ‘ Recent Advances m Chemistrj 
in Relation to Medical Practice’ He published lus classic il monograph on ‘Infant Nu- 
trition’ On the busiest dajs he was able to make Ins rounds in the hospital, to supervise 
the innumerable activities of one of the most productive departments of pediatrics m the 
world At one time he was an officer in the Southern Medical Association He served 
effectively on the Council of Pharmacy and Chemistry of the American Medical Associa- 
tion He was active m the formation of the Council on Foods In the midst of all this 
activity, it was remarkable that he was never too busy to be available to the younger men of 
his staff, and was never too pre-occupied to offer them inspiration, guidance and help from 
his great experience From among his pupils, universities have chosen men to fill some of 
the most important positions m the field of pediatrics 

“ Dr Marriott possessed one of the great medical minds of our generation In the 
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breadth of his vision he had few equals His profundity in diverse fields is attested by his 
aclue\ ements 

“The American College of Phvsicnns was fortunate to Ime him among those who 
have made it one of the gicat medical organi7ations It grie\cs with others in the loss of 
one of the great leaders in medicine and m the world of science 

— David P Barr, MD, FACP" 

On motion, seconded and regularly carried, the above resolution was adopted 

Dr James E Paullm, Chairman of the Committee on Public Relations, presented the 
following report and recommendations 

(1) That the following resignations be accepted 

Dr Daniel F Milam (Fellow), Hastings-on-Hudson, N Y 
Di Bernard A Manace (Associate), Toronto, Ont 
Dr Vincent D King (Associate), Memphis, Tenn 
Dr Edward L Vohe (Associate), Akron, Ohio 

Upon motion bj Dr William Geiry Morgan, duly seconded and carried, it was 

Resolved, that the resignations of Doctors Milam, Manace, King and Vohe be ac- 
cepted 

(2) The Committee recommended that the resignation of Dr Frederick H Lamb (As- 
sociate), Davenport, Iowa, be held in abejance, pending further correspondence with Dr 
Walter L Bierring, in view of the fact that the Governor for Iowa had not furnished suffi- 
cient data to enable the Committee to make a recommendation 

Upon motion b> Dr William Gerrj Moigan, duly seconded and carried, it was 

Resolved, that the resignation of Dr Frederick H Lamb (Associate), Davenport, 
Iowa, be held in abeyance, pending further correspondence with Dr Walter L Bierring 

(3) The Committee recommended that the dues of Major F R Borden (Fellow), M C , 
U S Army, retired, be remitted because of phjsical disability 

On motion by Dr James Alex Miller, duly seconded and regularly carried, it was 

Resolved, that the dues of Major F R Borden, M C, U S Army, be remitted be- 
cause of physical disability 

(4) The Committee recommended that the letter of Di EM Stevenson, of Bloom- 
ington, 111, be returned to the Executive Secretary without comment 

Upon motion, seconded and regular!} carried, the entire report of the Committee on 
Public Relations was adopted 

Dr James Alex Miller reported, as Chairman of the Committee on Future Policy for 
the Development of Internal Medicine, as follows 

“A meeting of the Committee on Future Policy for the Development of Internal Medi- 
cine was held on April 19, 1937 There were present Dr James Alex Miller, Chairman, 
Dr F M Potlenger, Dr Maurice C Pincoffs, and Dr Roger I Lee 

“The various proposals concerning the future policy of the College were considered, 
and, in general, it was the concensus of opinion that the chief emphasis m future policy 
should be upon efforts to improve postgraduate education in Internal Medicine m this coun- 
try, and, particularly, for Fellows and Associates of the College 

“1 The suggestion that the College set up a revolving loan fund to aid candidates for 
certification by the American Board of Internal Medicine, so that candidates might 
be enabled to undertake studies which would fit them to meet the requirements of 
these examinations was recommended as worthy of approval by the Regents if and 
when the financial resources permit 

2 The recommendation that the College establish lectureships to be given by outstanding 
internists, both from foreign countries and the United States, was considered, but the 
Committee does not deem it wise at the present time at least to recommend this as a 
policy for the College 
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“3 Dr Herman Mosenthal presented a proposition for the establishment of regular short 
courses for postgraduate students m Internal Medicine in certain selected medical 
centers It was Dr Mosenthal’s suggestion that the College consider the appropria- 
tion of a sum of money to provide lor an executive secretary to organize and ad- 
minister such courses fins proposition was not approved by the Committee 
“4 It was brought to the attention of the Committee that a tentatne movement is on foot 
to provide a sur\cy of all postgraduate facilities in the United States and that it had 
been intimated that funds for conducting such i suivey might be a\ailable, it the need 
for it was indicated on the part of representative medical organizations The Com- 
mittee voted to recommend to the Regents that they appro\c a plan for such a na- 
tional suney of postgraduate facilities as far as it relates to Internal Medicine, pro- 
aided that the survey was planned and conducted under suitable auspices and provided 
that as a part of the survey some plan for a continuing organization v Inch would 
afford opportunities for information and guidance foi prospective postgraduate stu- 
dents was proposed 

“ S The Committee thoroughly discussed the desirability of the College doing something of 
a specific nature to proude postgraduate courses for its Fellows and Associates As 
a result of this discussion, it was specilicalh recommended that the Board of Regents 
consider the feasibility of providing special short courses m various branches of In- 
ternal Medicine to be held at about the time of each Annual Session These courses 
to be organized both m the city where the Session is held and m conveniently located 
near-by medical centers It was suggested that such courses might be of two weeks’ 
duration and be conducted either immediately before oi immediately after the vv eek of 
the general Session It was also recommended that the Regents consider giving some 
financial assistance to the orgamz ition of such couises, so that any fees that were 
charged could be kept very low It was specifically suggested that an assistant to 
Mr Loveland might he piovided to take charge of this work 
“6 The Committee also discussed the policy the College should have m the future toward 
its commercial exhibits It is the opinion of the Committee that the character of the 
commercial exhibits should be kept of a verv high order, and that the College should 
bear m ramd that in the future it should not be whollv dependent upon the income from 
the commercial exhibits so as to in any way influence the character of the exhibits 
Toward this end, it was suggested that the Board of Regents might appoint a sub- 
committee to make a special study' of this question 
“ 7 The general question of the future policy of the College, as it relates to membership in 
the various allied specialties and, particularly, as it relates to the policy of the College 
toward the American Board of Internal Medicine was discussed It was the sense of 
the Committee that the action in delaying the proposed changes m the Constitution 
and By-Laws concerning these questions is wise but the Committee wishes to empha- 
size to the Board of Regents its strong feeling that the policy of the College should 
gradually extend toward a raising of standaids which eventually might reach the 
standards set m the proposed amendments, to the end that the standards of practice in 
Internal Medicine in general may be raised and that Fellowship m the College may be 
increasingly considered as an honor 

“In connection with the problem of the allied specialties, it was the feeling of this 
Committee that the retention of a certain number of Fellows representing these special- 
ties would be desirable, but that in the future any applications for Fellowship in this 
class should be scrutinized with especial care and should ultimately piobably require the 
certification of each candidate by his own special National Board or, lacking that, its 
equivalent in professional or scientific achievement ” 

Discussion of the Report 

Item four Dr Miller explained that this proposal is simply a matter as to whether the 
Board of Regents desires to place on its Minutes the approval of the recommendation of 
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the Committee that there should lie considered, under proper safeguards, a survej of post- 
graduate facilities m Internal Medicine Dr Miller said lus Committee was unanimously 
in fas or of it, and offered a resolution that the recommendation be adopted The motion 
was seconded bj Dr Kerr 

In the discussion of the motion, it was again pointed out that the recommendation could 
not be made more specific at the present time, because the plan wall come back again when it is 
consummated, but, in order to get the survej started, a few medical organizations would 
base to saj that thej think such a sur\e\, properly conducted would be desirable 

Chairman Bradlej inquired about the source of funds for such a survey Dr Miller 
replied that funds might be provided from two of the large foundations, but these founda- 
tions would wish to know first whether the American College of Physicians and the New 
York Academj of Medicine belies e such a survey would be useful and desirable 

Dr Pmcoffs suggested that this motion should be sent to the Council on Education of 
the American Medical Association, so that the College would be dealing at once with them, 
and with am one else who might be interested m such a survey, showung that the resolution 
b\ the College does not designate anv foundation, but merelj indicates the desirability of 
such a survev, under proper auspices 

The motion was then put to vote and regularly carried 

Resolved, that the American College of Phvsicians approve m principle that a survey 
of all postgraduate facilities of the United States would be desirable, so far as it relates to 
Internal Medicine, pros lding that the survej be planned and conducted under suitable 
auspices, and providing that as a part of the survej, some plan be proposed for a continuing 
organization, which will afford oppoi trinities for information and guidance for prospective 
postgraduate students 

Discussing recommendation “ fiv e ” of the Committee, Dr Miller said 

“This is a very far reaching suggestion looking toward an effort to do something 
specificallj for our College members, and to do it in a way which they would feel m a 
large part is a contribution open to them because of their Associateslup or Fellowship 
m the College, and an opportumtj to extend the College’s postgraduate activities These 
courses would be open onlj to Associates and Fellows of the College It would be 
determined in advance what courses are available in the city , or near-by cities, where 
our courses would be conducted The members of the College would have to be circu- 
larized through the * Annals,’ and in everj other way It might add to the prestige of 
the College, and we hope it would add to the serv ices extended to our membership We 
were hoping that the fee charged might be a nominal one, perhaps $10 00 The pro- 
posal involves a consideration of honoraria to those giving the courses, or, perhaps, 
from the beginning the plan might be tried on an honoraria basis The plan might in- 
volve the appointment of an assistant to the Executive Secretary who would be compe- 
tent to do some medical work in the College The courses would naturally be organized 
by a local group, but could be organized in anj manner desired, with the courses being 
offered not only by Fellows of the College, but by others who might be selected 

“ The recommendation before the Regents, first, requires the approval of the prin- 
ciple, and, secondly, requires consideiation of ways and means of carrying it out and 
expenditures therewith involved If approved, the proposal probably involves the ap- 
pointment of a special committee It seems to me that today we might go so far as to 
approve the principle of giving such sei vices to our Fellows and Associates, by these 
short courses at about the time of the Annual Sessions If this proposal should be 
undertaken next j ear, and the Annual Meeting should be held in New York City, courses 
could readily be organized, using the facilities of New York, of Philadelphia, of Bos- 
ton, and of New Haven, at least for such clinics There should be no great difficulty 
in organizing two-week courses in all the various branches of Internal Medicine I 
move the approval of the Board of Regents of the project as a desirable activity of the 
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College, and the appointment of a special sub-committee to be concerned solely with the 
project ” 

The motion was seconded by Dr William Gerrj Morgan 

In the discussion, Dr Miller pointed out that if expenditures should be involved, the 
Executne Committee of the Board of Regents has power, m the interim, to act on all 
necessarj expenditures 

Dr James E Paullin expressed his hearty appro\al of the proposal, but asked that the 
Committee might even broaden its scope There ha\e been springing up all o\er the coun- 
try various postgraduate courses The College might be able to serve a aery useful pur- 
pose, and instead of limiting its postgraduate activities to just before the Annual Meeting, 
it could sponsor, conduct and supervise postgraduate courses in the various districts of the 
country, bringing the courses near at hand to the members, and not requiring so much of 
their time for the Annual Meetings, often conducted at a long distance remoaed from their 
homes 

Dr Miller pointed out that in his opinion, for the first jear or tavo, the College might 
better confine its activities to one set of courses, perfect its method of organization, get 
more experience, and then probablj expand the principles if it w'orks out successful!) 
Furthermore, b> that time, the surae> of postgraduate facilities might be completed, and the 
Committee probabl) could report back on further procedure 

The motion avas then put to a a ole, and unammouslv earned 

Resolved, that the Board of Regents approae of the feasibility of providing special 
postgraduate courses m various branches of Internal Medicine to be held at about the time 
of each Annual Session, these courses to be organized both m the cita avhere the Session is 
held and in conveniently located, near-bv medical centers , further, that the Board of Regents 
approve the appointment of a special sub-committee to be concerned solely avith this project 
In further commenting upon the action taken, Dr Pincoffs suggested that the members 
of the Board and the committee, when appointed, consider the project carefully, so that 
they will be ready for definite action at the 1937 autumn meeting of the Board of Regents 
Dr James Alex Miller pointed out that the committee should bear in mind that there 
is a definite implication that the fees charged to our members should be kept as low' as 
possible 

Dr Miller furthei said that the medical assistant might find man) a\cnucs of service 
to the College which might materially strengthen the Organization 

In discussing item “six” on the report of the Committee concerned with the matter of 
commercial exhibits and advertising, Dr Miller emphasized the need for a complete study 
of both exhibits and advertising, with a view to keeping both on the highest possible plane 
In regard to exhibits, the suggestion was made that perhaps the) could be somewhat more 
restricted in their extent, with the elimination of am exhibit that is not specifically relevant 
to the practice of Internal Medicine, or one of its affiliated specialties 

Upon motion by Dr James Alex Miller, seconded by Dr William Gerr) Morgan, and 
regularly carried, it was 

Resolved, that the Committee on Ad\ertising and Commercial Exhibits, as prescntl) 
constituted, be terminated, and that a new Committee be appointed by the incoming Presi- 
dent, the duties of the Committee to make a suivey and to formulate future policies for the 
acceptance of advertisements in the “Annals of Internal Medicine” and the acceptance of 
exhibits for our Annual Sessions 

No action was required on item “seven” of the Committee’s report However, item 
“ one ” on the report not previously discussed, was again reviewed, namely, the setting up 
of a revolving loan fund to aid candidates seeking certification by the American Board of 
Internal Medicine enabling them to undertake studies which would fit them to meet the 
requirements of these examinations 

Dr Maurice C Pincoffs, speaking on the matter, said " It occurs to me that the College 
is playing a considerable part in making it harder for men to enter Internal Medicine, and 
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that w c stand m not a little danger of baaing otir internists selected bj their financial ca- 
pacitv, rather than by their character and by their brains The College might well do some- 
thing to help some of these voungcr men who ma> be crowded out of the career of Internal 
Medicine, though tlicj aic well fitted for it in every other waj than finances There are 
throughout the countn a great number of levohing loan funds in connection with under- 
graduate and, to some extent, graduate work There is in New York a foundation which 
itself operates such a fund, and which has made a studj of the broader question of revoking 
loan funds While we mav not be able to lake action today, it seems to me a project well 
w orthv of studjing, and a committee might be appointed bj the President to obtain the as- 
sistance of that foundation, which was offered gratis and verj wilhnglj, m working out a 
definite and specific plan on the basis of its experience with revolving loan lunds m general 
among students and graduates the committee to submit their findings at the autumn meeting 
of the Board of Regents, so that the matter mav be considered in terms of experience, in 
dollars and cents, m relation to our finances ” 

On motion bj Dr Pincoffs, seconded bv Dr Kerr, it was 

Resolved, that the Board or Regents shall appoint a speci ll committee for the purpose 
of studjing the question of the operation of 1 evolving loan funds for medical graduates pre- 
paring for certification 

Speaking to the motion Dr Kerr said in part “ One of the problems confronting us is 
that a number of joungcr men who arc encouraged, and, perhaps, expected, to spend a year 
or more in one of the basic sciences or fundamental branches ot medicine, after their medi- 
cal school jears maj not be ible to do so It, therefore, seems to me if we could provide 
the means for this in some measure through a loan fund, we would reap the benefits I was 
very much impressed bv the recommendations of the Committee on Future Policy for the 
Dev elopment of Internal Medicine in other directions, looking toward postgraduate education 
I think they are all m the right direction, and it seems to me that the College is now be- 
ginning to have some real objectives, objectives that our Governors and Fellows have been 
looking for us to establish ” 

The motion was put to a vote and unanimously adopted 

The appointment of the Committee was left to the incoming President 

On motion bj Dr Paullin, dulj seconded and carried, it was 

Resolved, that the Board of Regents adopt the report, as a whole, of the Committee on 
Future Policy for the Development of Internal Medicine 

Dr Pincoffs had no specific report as Editor of the Annals or Internal Medicine, 
saving that his report will be covered bj the report of the Committee on the Annals, which 
will be given bv the Chairman, Dr Means 

Dr James H Means, Chairman of the Committee on the Annvls, reported that a 
meeting had been held with all members of the Committee present, and with the Editor, Dr 
Stroud and Dr Pepper present by invitation The affairs of the Annals had been discussed 
with the Editor, and no specific recommendations were presented The chief item of con- 
sideration had been that of festschrifts, particularly a festschrift for Dr Joseph H Pratt, 
of Boston The Editor’s policy in regard to the handling of festschrifts was considered 
further by the Committee 

At this point, Dr Pincoffs explained that m selected cases where an annnersarj volume 
is to be published in honor of some outstanding medical authoritj, certain of the articles 
might be accepted for publication in the Annals of Internal Medicine, so that they may 
have a permanent place in medical literature, the right to be reserv ed to publish only such of 
those articles as the Editor might feel meet the standards of the Annals They will be 
published with a modest heading, explaining that they are to form a part of an anniversary 
volume The College, or the Annals, will take no part in organizing or sponsoring a fest- 
schrift to any one, merely adopting the policj ot publishing in the Annals, under proper 
heading, suitable material from such festschrift The Annals may gain considerable valu- 
able material m this manner The first articles from the festschrift of Dr Joseph H Pratt, 
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of Boston, marking Ins sixty-fifth birthday , lull appear m the May, 1937, issue of the 
Annals, and continue through December The committee in charge of the festschrift has 
made its own arrangements with our publishers, so tint the type from these articles in the 
Annais can later be used m publishing its \olume, to which will probably be added such 
other festschrift articles as lme not been accepted for the Annals Dr Pmcoffs said that 
it is his belief that this is the first time any medical journal has undertaken this matter, and 
expressed the hope that it is going to have some merit in adding to the \alue of festschrifts 
in the future So often they are a total loss to medical literature 

Dr Walter L Bicrring rcpoited that the American Board of Internal Medicine had 
discussed the method of refunding its financial obligation to the College, and that it h id 
taken action authoiizing the refunding to tile College at this time $5,00000 of its loan and 
a check for said amount w as delivered to the College 

Dr William D Stroud, Treasurer, presented the following report 

“ To the Board of Regents 

“As of March 31, 1937, the College has in\ested securities of a book value amount- 
ing to $101,857 00, of this amount, $58,853 00 is in the Endowment Tund and $43,004 00 
is in the General Fund, $82,250 00, or 80 75% of the abo\c amount is invested m bonds, 
$4,741 00, or 465% is invested in preferred stocks, and $14866 00, or 14 60% is imested 
in common stocks In addition, the college has m bank balances $47,470 00, making a 
total of $149,328 00 as compared with a total of $157,329 00 approximately one year ago 
at the time of the last yearlv meeting 

Respectfulh submitted, 

(Signed) Wiilivm D Stroud, Trcasuicr" 

He pointed out tint in spite of hav ng purchased the new College Headquarters and 
having paid for the impiovemcnts and furnishings, the invested capital of the College was 
only $8,000 00 less than a year previous 

Upon motion by Dr James Alex Miller seconded by Dr William Gerry Morgan, it was 
Resolved, that the report of the Treasurer be accepted and placed on file 
Dr James Alex Miller, as Chairm m of the Committee on Finance, presented the fol- 
lowing report 

“A meeting of the Finance Committee was held on \piil 19, 1937 There were 
present Dr James Alex Miller in the Chair, Dr Roger I Lee and Dr William D 
Stroud 

“The financial statements were submitted by the Treasurer and by the Executive 
Secretary, and also an analvsis of the present investment list by the Investment Counsel 
Upon recommendation of the Trcasuier and of the Executive Secretary, it was decided 
that $15,000 00 might be safely withdrawn from the available cash funds in the General 
Fund for investment It was voted to approve the investment of this amount for the 
General Fund account m securities later to be approved upon the recommendation of the 
Investment Counsel Upon recommendation of the Investment Counsel, the sale of 
$5,00000 of Chesapeake and Ohio, 3%s, due 5-1-96 was authorized This is for the 
Endowment Fund account Also, upon the recommendation of the Investment Counsel, 
it was authorized to sell the following 

50 Shares General Motors Corporation, common 
45 Shares Mid-Continent Petroleum Corporation 
70 Shares National Breweries, Ltd , common 

These three transactions are for the General Fund account 

“ Also, it was voted to authorize to buy for the Endowment Fund account $5,000 00 
of Northern States Power Company, First Refunding 3V.s, due 2-1-67 It was also 
voted to buy for the General Fund account, 50 Shares of Chase National Bank of New 
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York, common stock, and 30 Shares of Pacific Gas and Electric Corporation, 6%, cumu- 
htne preferred 

“ The recommendation of the Imestmuit Counsel to linest the remaining $3,300 00 
realized from the aho\e sales foi the General Fund account in U S Treasury V/>s, 
was not approved, but it was -voted to invest this amount, together with the $20,000 00 
above approved for investment for the General Fund account” 

In commenting upon the report, Dr Miller stated that his Committee finds the financial 
situation of the College most satisfactory He expressed full satisfaction and appreciation 
of the value of the services of our Investment Counsel This Counsel has been of constant 
aid to the Committee, and m their recent survej commended verv highly the character of 
the College investments 

Upon motion by Dr James A.le\ Miller, seconded bj Dr \\ llliam Gerrj Morgan, it 
was voted that the report of the Finance Committee be accepted and adopted 

At this point m the program, the Washington D C, delegation was admitted, m order 
that it might present its invitation to the College to hold its 1939 Annual Session in 
Washington 

An invitation to meet m Washington, D C , m 1939 was extended bv Dr William Gerrv 
Morgan, Secretarj -General, bj Dr Wallace M Yater, Governor for the District of 
Columbia, by Dr Thomas Parran, Surgeon General of the U S Public Health Service, by 
Admiral Perceval S Rossiter, Surgeon General of the U S Nav> and by Dr Robert U 
Patterson, former Surgeon General of the U S Army 

Dr Charles H Cocke, Chairman of the Board of Governors “The Board of Governors, 
being deeply sensible of, and deeplj grateful for the hospitality of the Regents during 
recent jears, instructed me to invite jou to be their guest at the next Annual Meeting, 
on the Sunday evening preceding the opening of the Session” 

Dr Cocke further reported that there had been the largest attendance by members of 
the Board of Governors in the history of the College 

President Bradlej expressed the thanks of the Regents for the mv itation from the Gov- 
ernors, and accepted the invitation on behalf of the Regents 

President Bradley then reported that there had been a special committee, consisting of 
the President, President-Elect and the First Vice President, appointed during December, 
1936, to confer with a committee from the American College of Surgeons on general sub- 
jects Such a meeting was held at St Louis with Dr George Crile and Dr Irvin Abell, 
representing the American College of Surgeons, Dr Crile being Chairman of their Board 
of Regents, and Dr Abell being the Secretary Out of the meeting grew no definite recom- 
mendations to be made to the Board of Regents of the American College of Physicians 
Dr Bradley, however, recommended that a like committee be appointed during the coming 
year to continue these conferences 

Dr Bradley thereupon called upon Dr Maurice C Pincoffs to read the statement con- 
cerning the withdrawal of the amendments to the Constitution and By-Laws, as authorized 
at the preceding meeting of the Board of Regents, which Dr Pincoffs presented as follows 

“It is the feeling of the Regents that the standards for admission to the College 
should be progressively raised A change in the By-Laws, making certification by the 
American Board of Internal Medicine a prerequisite to Associateship, was considered in 
recent months by the Regents It was felt, however, that this would at this time con- 
stitute too radical an increase in the requirements, and so this proposed amendment has 
been withdrawn After further consideration, other proposals for increasing the stand- 
ards will be submitted to the College 

“Another amendment discontinuing the admission to the College of physicians 
working in fields allied to Internal Medicine has likewise been withdrawn by the Regents 
It is the present feeling of the Regents that the admission of a certain number of Fel- 
lows representing these specialties would be desirable Any application for Fellow-ship 
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m this class should lie scrutinized with especial care, and should ultimately probably re- 
quire the certification of each candidate by his own spcci il certifying Board, or, lack- 
ing that, its equivalent in professional or scientific achievement” 

Upon motion by Di James Alc\ Miller, seconded In Dr Walter L Bierring, and 
rcgul irly carried, it was 

Ri solved, that the Board of Regents approve of the lbove st itement 
Dr Charles H Cocke, is Chairman of the Boird of Governors, agun inquired about the 
matter of alternate Governors He reported that iltcrnate Governors had been seated at 
the present meetings by agreement within the Board of Governors 

President Bradley said that he felt there would be no objection to this action until the 
particular amendment to the By -Law s has been officially adopted 

The Executive Secretary then presented a report on the Associates who were elected 
at the 1932 Annual Session The following analvsis was presented 


Qualified for Fellowship 70 

Deceased 3 

Resigned 2 

Failed to take up election 1 

Dropped 9 

Total candidates elected ’32 Session 85 


Nine Associates elected at the 1932 Session were automatically dropped for failure to 
present the requisite credentials for Fellowship within the five-vear maximum period, as 
provided by the By-Laws 

Six Fellows and 5 Associates were by resolution discontinued on the Roster of the Col- 
lege because of delinquency of more than two years’ standing 

The Executive Secretary then presented to members of the Board of Regents copies of 
the pamphlet in which all gifts to the College Library have been recorded, the pamphlet 
being an index to the College Library of publications bv members A sufficient quantity of 
these indices have been printed, and were being given to all members interested at this 
Session 

Mr Loveland then called to the attention of the Board of Regents that a new Directory 
of the College would be published during the coming summer He asked for directions in 
two respects (1) whether it is the wish of the Board of Regents that the Directory con- 
tinue to carry the names of Associates, as well as Masters and Fellows, (2) he suggested 
the appointment of a consulting committee to consider vvliat specialty listings would be ap 
proved for record in the Directory 

In the discussion that ensued, it was the consensus of opinion that the Associates should 
continue to be listed m the Directory, and that a plan should be worked out by which those 
consulting the Directory would not likely confuse Associates with Fellows 

On motion by Dr James Alex Miller, seconded by Dr Walter L Bierring, and regu- 
larly carried, it was 

Resolved, that there shall be appointed a committee of three to act m a consulting 
capacity in regard to the publication of the new Directory, this committee being delegated 
power to decide on the manner of listing Associates, and the list of sub-specialties to be 
recognized 

Adjournment 

Attest E R Loveland, 

Executive Sccrctarv 
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MINUTES OF 1I1E BOARD OF REGENTS 

Si Louis, Mo 
A pril 23, 1937 

The fiml meeting of the Bond of Regents, during the Twenty -first Annual Session, was 
held at the Jefferson Hotel, St Louis, April 23, 1937, with Piesident James H Means pre- 
siding, Air E R Lov elmd acting as secietary, and with the following Regents present 

James H Meins, Picsiduit, 

William J Kerr, Pnsiduil-Llcct, 

Da\ id P Barr, Fust Fici-Pi csidcnl, 

G Gill Richards, Second Ftce-Pr evident, 

William Gem Morgan, Flurd Ficc-Pn vuhnt 
William D Stioud, ruasinci, 

Ernest B Bradley, 

O H Perry Pepper, 

Walter L Bierring, 

Hugh J Morgan 
James E Paullin, 

Egerton L Crispin, 

James Alex Miller, 

Francis M Pottenger, 

Charles H Cocke, 

Maurice C Pincofts 

Upon motion duly seconded and carried, it was RnsoivrD to dispense with the reading 
of the Minutes of the preceding meeting of the BoarJ of Regents 

The Chairman recognized Dr John H Musser, of New Orleans, who presented an 
Urgent invitation for the College to hold its 1939 Annual Session in New Orleans 

The Chairman also recognized Dr \\ illiam J Kerr, of San Francisco, who presented a 
like imitation for the College to hold its 1939 Annual Session in San Francisco 

Dr Bradley reported that some or the Cincinnati Fellows of the College had expressed 
to him the desire to extend an lin itation to the College to meet m Cincinnati Dr Bradley 
stated that he was herewith presenting the invitation from Cincinnati, to consider that City 
some year in the future He leviewed the general and clinical facilities of Cincinnati for 
holding the meeting 

At this point, the secretary, Mr Loveland, was asked to read the invitation of the City 
of Cleveland, in the absence of Dr Willard C Stoner, who had been unable to remain for 
this meeting 

Mr Loveland presented the invitation prepared by Dr Stoner for the College to select 
Cleveland for its 1939 Annual Session He also reported that he had before him telegrams 
from the Mayor of Cleveland, from the Convention Bureau, from the Dean of Western 
Reserve University School of Medicine and from the Academy of Medicine of Cleveland, 
all urging the acceptance of Cleveland for the 1939 Session 

Mr Loveland also reported that there was still outstanding an invitation from Memphis 
for one of the Annual Sessions of the College 

The Chairman, Dr Means, then recognized Dr James Alex Miller 

Dr James Alex Miller “ I may say that since the last meeting of the Board of Regents, 
when New York’s invitation was first suggested, or offered we have had an expression 
of medical interest in the College on behalf of very outstanding members of the Medical 
Profession, and from inquiries which some of us have made, there is no doubt whatever 
that if we decide to come to New York next year, you are going to have 100 per cent 
cooperation from all the large medical centers 
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“Also, from preliminary surveys of the opportunities that will he offered from the 
standpoint of hotel iccommodations, accommodations for the clinical staff, for the round 
tables, for the exhibits, and dl of that part which has to do with the executive side of 
the Session, it seems as though if we do decide to come to New York next year, and we 
decide fairly soon, we will be able to get what we consider ideal accommod itions 

“ So that, on behalf of the Officers of the College, resident in New York, and also 
on behalf of a large number of others, including the Mayor and others who are inter- 
ested in New York as a convention center, whose communications I will not take the 
trouble to read to you, we can offer you a very heart} invitation, and I think we can 
promise to put on a ver> good meeting for the College at that time ” 

At this point, the Chairman recognized Dr M A Shillmgton, of St Paul, who pre- 
sented an invitation to the College to select St Paul for its 1939 Annual Session Dr Slnl- 
lington discussed in detail the f icihties of St Paul and the advantages of holding an Annual 
Session of the College in that City 

Dr Charles H Cocke, Chairman of the Board of Governors, was called upon for a 
report of that Board He stated that at the second meeting of lus Board, tlurt}-nine mem- 
bers had been present, and that they had received the report from the Board of Regents 
with interest and earnest consideration The Board of Governors wished to recommend 
to the Consulting Committee on the Directory tli it the Associates be listed m the Directory, 
but in the geographical index be designated as “ Associates ” and listed immediately under 
the same States and cities as the Fellows 

The Board of Governors had voted unanimously to recommend to the Committee on 
Postgraduate Study, through the Board of Regents, that the courses be developed as soon 
as practicable, and that they should be of a minimum of not less than tw o, or of a maximum 
of not more than four weeks’ duration 

The Board of Governors also had voted unanimously to recommend to the Board of 
Regents that the “allied specialties” be retained m the Constitution 
On motion duly seconded and regularly carried, it was 

Resolved that the report from the Board of Governors be received and recorded 
At this point, the order of business called for the election of the Treasurer and Secre- 
tary-General for 1937-38 

On motion by Dr Paullin, seconded by Dr Richards, and unanimously carried, Dr 
William D Stroud was nominated for reelection as Treasurer As there were no other 
nominations, Dr Stroud was declared elected 

Dr William Gerry Morgan “Mr President, I wish to put in a nomination, but before 
doing so, I want to take this opportunity to express my profound and heartfelt appreciation 
for the honor extended to me and the courtesies which I have received during my incum- 
bency My experience during these four y r ears has shown me that it would be very much 
to the advantage of the College to have a Secretary-General in Philadelphia There is such 
a constant exchange of material and matters between the Executive Secretary and the Secre- 
tary-General that it would facilitate the carrying on of these business affairs, and it would 
be a saving to the College from the point of postage and otherwise Therefore, I take the 
very greatest pleasure in nominating Dr George Morris Piersol as Secretary-General ” 

The nomination of Dr Piersol was seconded by Dr Bradley There were no other 
nominations and Dr George Morris Piersol was unanimously elected Secretary-General 
The Chairman recognized Dr S Marx White, who entered at this time to second the 
invitation for the College to select St Paul for its 1939 Session 

President Means then called for the election of an Executive Committee for 1937-38, 
reading the provisions in the By-Laws governing the same The President, the President- 
elect, the Secretary-General and the Treasurer are members of the Executive Committee 
ex officio The five additional members formally elected were as follows 
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Walter L Bierrmg, Dcs Moines 
Roger I Lee, Boston 
James Alex Miller, New York 
Hugh J Morgan, Nashtillc 
Maurice C PincofTs, Baltimore 

President Means then proceeded to the m ittcr of the appointment of committees, reading 
the personnel of standing committees the regulations go\ ermng same and the names of those 
whose terms ha\e expired 

The following appointments were made 

COW M1TTFF OX A.D\ FRTISF MFXTS AM) COM MFRC1AL ExiIIlUTS 

George Morris Picrsol, Chairman, Philadelphia 
William D Stroud, Philadelphia 
\\ llham Gcrr\ Morgan, \\ ashmgton 

Committei ox thf Axnals of Intfrx \l Medicine 

Maher W Palmer, New York (term expiring 1940) — taking the place of Dr Egerton 
L Crispin, whose term expired Dr Means relinquished the Chairmanship and appointed 
Dr Da\id P Barr, -dread} a member of the Committee, to act as Chairman 

Com wittff os rciunvsHiPS and Awards 

James D Bruce and Egerton L Crispin appointed in the place of James H Means and 
William J Kerr 


Consulting Comvittef ox Annual Sessions 

Appointments automatic — the Committee for 1937-38 shall consist of 

James H Means, Boston, Chau man 
James Alex Miller, New York 
Dai id P Barr, St Louis 
Ernest B Bradley, Lexington 

Committee on Constitution and B\ -Law s 
Alfred Stengel (term expiring 1940), reappointed to succeed himself 

Committee on Credentials 

George Morris Piersol (term expiring 1940), reappointed to succeed himself from the 
Board of Regents 

Ernest B Bradley (term expiring 1938), to fill out the unexpired term of the late Dr 
Luther F Warren 

Dr Cocke reported that he had reappointed from the Board of Governors, Dr William 
B Breed (term expiring 1940) 

Committee on Finance 

Roger I Lee (term expiring 1940), reappointed to succeed himself 

Committee on Nominations 

(President Means announced that he would make his appointments to this Committee 
in accordance with the By-Laws, within thirty days ) 
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CoMMinTL on Public Rflations 

W liter L Bicrring (term expiring 1941), reappointed to succeed himself 

(James H Means, as President, becomes a membei of this Committee, ex officio, suc- 
ceeding Ernest B Bradley ) 

American Board or Intirnal Midicinl 

Representatives appointed by the American College of Phjsicwns included the reap- 
pointment of Jonithan C Meakins (term expiring 1940), and the reappointment of G Gill 
Richards (term expiring 1940) 

House Committfe 

(The House Committee, consisting of O H Perrj Pepper, William D Stroud and 
James Alex Miller, had alieady been reappointed bj the Board of Regents at an earlier 
meeting ) 

Committee on Futurf Policy for tiif Divelopment or Intfrxal Medicine 

(The entire Committee listed below was reappointed) 

James Alex Miller, New' York, Chau man 
Walter L Bierring, Des Moines 
Roger I Lee, Boston 
Maurice C Pincoffs, Baltimore 
brancis M Pottenger, Monrovia 

Committff on Postcraduate Sur\ n 

William J Kerr, San Francisco Chau man 
Charles H Cocke Asheville 
Hugh J Morgan, Nash\ille 

Committfe on Rfvolving Lo\n Fund 

Maurice C Pincoffs, Baltimore, Chau man 

Roger I Lee, Boston 

Francis M Pottenger, Monrovia 

Upon motion b\ Dr W D Stroud, seconded bv Di F M Pottenger, and unanimously 
carried, it was 

Rfsoivtd, that the 1938 Annual Session of the College be held in New York Citj 

Upon motion by Dr G Gill Richards, seconded b> Dr Waltci L Bicrring, and unani- 
mously adopted, it was 

Ri solved, that Dr James Alex Miller be appointed General Chairman of the 1938 An- 
nual Session 

In responding, Dr Millei expressed his appreciation both for the selection of New York 
City and foi the confidence expressed in his ability by Ins appointment as General Chairman 
He said eveivthmg possible would be done to make the meeting successful Dr Miller dis- 
cussed the matter of the date of the meeting and asked for advice and counsel m all matters 
from the Board of Regents He stated that he and the Executive Secretary had alreadv 
been looking into the facilities of the various hotels in New York, and that they would 
proceed in accordance with instructions from the Board to designate the headquarters and 
to select an open date The opinion had been expressed that a meeting early m March would 
not be particularly popular, because it breaks up the continuity of winter work for a good 
many fellow's and, perhaps, breaks into the curriculum of the undergraduate teaching in the 
medical centers He particularly suggested the week beginning April 3 and the week be 
ginning May 10, as possible appropriate times for the meeting 
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Di Janies Alex Miller, Cliannian of the 1 inance Committee, expressed the apprccntion 
of the Board for the cxti .lordm in semces that the Executive Staff of the College per- 
lormcd, with the 1 lrgc amount of work and extrt time de\otcd to the work by the Execu- 
tne Secrctar\ and his stiff 

On motion bv Dr Richatds, seconded by Dr Crispin, and regularly carried, it was 

RrsoLvrn, that the Finance Committee shall take under advisement increases in salary 
for the Executnc Staff, with power to act 

Dr Ernest B Bradley retiring President at this point took the opportunity to thank 
the members of the Board of Regents for their cooperation with him during Ins term as 
President He recommended that m the future the President should not hat e charge of the 
Morning Lectures and Round Tables, but rather that these should be assigned to the Gen- 
eral Chairman because the General Chairman in arranging his Clinics should arrange the 
entire morning program He expressed the opinion that both of thc-.e additions to the 
program were well justified, as indicated In the large afendance daih The Morning Lec- 
tures were attended by groups numbering from two hundred to four hundred, and the Round 
Tables turned out to be exceedingly popular 

Dr James Alex Miller pointed out that in his opinion, it is impossible to make up a 
program of Morning Lectures independent of the General Sessions There must be close 
cooperation between the two, he said, and he recommended that possibly the President and 
the General Chairman might dmdc tile iesponsibiht\ jointly 

Dr Bradley pointed out that he uid the General Chan man, Dr Barr, had consulted 
frequently and had worked out all the program more or less, together Dr Bradley also 
pointed out that those who had participated in the last two Annual Sessions are members of 
the Consulting Committee on Annual Sessions and are a\ailable to help at all times the 
President and General Chairman 

President James H Means forwatded the suggestion that the President take charge of 
the Morning Lectures, so that they mav harmonize with the General Sessions, and that the 
Chairman take charge of the program of Round Tables 

There was general discussion among the members of the Board concerning the pro- 
priety of conducting a program of Morning Lectures, some feeling that such a program 
is unnecessary and that it mav conflict with the attendance at the Clinics 

Dr Bradley pointed out that the entire St Louis program was worked out around the 
suggestions of the requests of the members There are those who prefer to attend Clinics, 
others who prefer the practical Morning Lectures, and a great host who asked for the 
addition of the Round Tables He emphasized the importance of giving the members of the 
College at large what they personally want on the program, rather than dictating w r hat they- 
should have 

Dr Barr disclosed that he had not oeen in favor of the Morning Lectures, because he 
felt that they would greatly interfere with lus program of Clinics However, as the meet- 
ing turned out, the Morning Lectures were a great advantage m a lew of the fact that the 
meeting had been so much larger than expected, that had it not been for the Morning Lec- 
tures to take care of overflows, the Clinics would have been swamped He expressed the 
opinion that the Morning Lectures might be highh appropriate in the smaller cities where 
clinical facilities are limited, but that the program might be abbrev lated in larger cities vvhere 
there are unlimited clinical facilities 

Dr Bradley referred to an editorial written b\ the late Dr Aldred Scott Warthin, some 
tears ago, in which he recommended that at least one session be devoted to the discussion of 
general questions He recommended that this might be considered by the program com- 
mittee for the following year 

Dr William J Kerr decried the tendency of morning clinics developing into lectures, 
rather than into practical demonstrations, with the showing of patients The members at 
large do not want just an additional set of lectures given as clinics, but they desire real clinics 
vv ith the demonstration of patients and the discussion of cases Sev eral endorsed the opm- 
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ions expressed by Dr Ixtir and emphasized the importance of arranging programs of real 
clinics at future meetings Some expressed the opinion that the St Louis clinics had been 
an impro\ement in this respect over the clinic programs given in some other cities 

Dr James Alex Miller inquired whether those who attend the Morning Lectures are 
merely the indolent ones who do not get up m time to reach the clinics, and, if such were the 
case, whether the Morning Lectures should not be delavcd until ten-thirty in the morning, 
and only give a course for an hour or an hour and a half 

Dr Bradley pointed out that in Ins opinion men went to the Morning Lectures because 
they w ere interested in them, and not because they didn’t get up m time to go to the Clinics 
Dr Barr reported that the Clinics, especially at the Barnes Hospital, had been largely 
oversubscribed, and that as mam as two hundred had been turned away from some Clinics 
because of lack of room to accommodate them An attempt had been made to engage door- 
men so that those who had reserved tickets would be assured of admission 

Someone pointed out the nccessitv of scheduling the Round Tables at the New York 
Session at such time that those attending the Chines would be able to get back to the Round 
Tables on time, so that those attending the Round T lbles would not be disturbed bv at- 
tendants coming m continuouslv throughout the hour 

Dr Richards pointed out that the most distinguishing mature m the Annual Sessions 
of the American College of Physicians is the program of clinics He recommended that 
where possible clinics should be provided for m such quantities as to accommodate everv 
one who desires to attend 

There was some discussion about holding some of the Round Tables at the medical 
centers where clinics would be conducted m New York Dr Miller said that this verv 
likely could be arranged at the Presbyterian Hospital, but that other centers would be suf- 
ficiently close to the headquarters to make it possible for attendants to return in time for 
the Round Tables He further referred to the very excellent facilities at the Waldorf- 
Astoria Hotel for many Round Tables, with the additional facilities for luncheons 

Dr Barr recommended that there be a gap of a half hour for transportation between 
the end of the Clinic program and the beginning of the Round Table program This had 
not been so arranged at St Louis with the result that there had been much difficult m the 
attendants getting back for the Round Tables 
Adjournment 
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brand of the substance 
whose descriptive name is 
benzj 1 methyl carbintnune 


SMITH, KLINE & FRENCH LABORATORIES 
PHILADELPHIA, PA 

ESTABLISHED 1841 


When a liquid vasoconstrictor is indicated — Prescribe BENZEDRINE SOLUTION 
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In cardiac conditions, Aminophylline is recognized 
as a useful diuretic and myocardial stimulant It has fre- 
quently been employed for the relief of pain and as an 
adjunct to medication with digitalis 

Aminophylline offers the advantage in comparison 
with the older xanthine derivatives of greater solubility 
It is about 25 times as soluble as theophylline alone 
Aminophylline Squibb (Theophylline with Ethylene 
Diamine U S P XI) is supplied in tablets of 100 mgm 
(lV 2 gr ) and also in crystalline form for prescription 
use Tablets Aminophylline Squibb are supplied in bot- 
tles of 10 and 100 — Aminophylline Squibb in 10-Gm 
vials and 1-oz bottles 

For literature address the Professional Service 
Department, 745 Fifth Ave , New York, N Y 

E-R: Squibb & Sons, Newark 

MANUFACTURING CHEMISTS TO THE MEDICAL PROFESSION SINCE 1858 


ALSO AVAILABLE STANDARDIZED DIGITALIS POWDER • CAPSULES DIGITALIS POWDER 
TABLETS DIGITALIS J4 AND 1 CAT UNIT • TABLETS DIGITALIS I GR • TINCTURE DIGITALIS 
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A daily intake of 10 milligrams of vitamin C, which is growth, faulty dentition, anemia, or hemorrhagic 
the practical equivalent of 20 cc of fresh orange or tendencies 

lemon juice, is considered the minimum antiscorbutic Although most diets contain a sufficient quantity 
daily requirement for a normal infant^ vltanun C ^ or infants, a supplementary dose 

In the presence of infection, the vitamin C 10 ml!ll grams of Cebione daily would be an 

requirement is increased ^ t mggy added precaution 

A partial undetected vitamin C deficiency in COUNCIL Cebione is supplied in 10 milligram tablets — 
the diet may produce such ominous signs or accepted tu kcs of 10 and bottles of 100 — available from 
symptoms as pains in the extremities, retarded your druggist 

MERCK & CO IHC • t • RAHWAY, H. J 
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A Helpful Vehicle in Diabetic Diets 

KNOX GELATINE (U.S.P.) 


Diabetic diets can be lifted out of their mon- 
otonous rut widi the aid of Kno\ Gelatine 
(U S P ) Forbidden foods are not missed so 
readily when a diabetic patient receives a var- 
ied diet containing tasty, pleasing, gelatinized 
salads and desserts 



Knox Gelatine is 85% protein, making it a 
simple task to compute any gelatinized dishes 
As Knox Gelatine contains no sugar or fla\ or- 
ing, when planning a diet do not confuse it 
with a ready-prepared jelly powder Specify 
Knox Gelatine and be certain 


KNOX 

GELATINE . . . 

is scientifically made from selected 
long, hard, shank beef-bones — 
surpasses minimum U S P re- 
quirements — contains no carbo- 
^ hydrates — fat content less than 
0 1% — odorless — tasteless 
— bactenologically safe 

Send the coupon beloiv to 
lecewe helpful, informative 
liter atm e and more fine lecipes 
such as given beloiv 


TOMATO JELLY WITH VEGETABLES 

Grams Prot 

Vz cup hot water 
Yz teasp salt 

i / 2 teasp whole mixed spices 

1 env Knox Sparkling Gelatine 7 6 

Ya cup cold water 
% cup tomatoes strained 

2 tablespoonfuls vinegar 
V 2 cup chopped cabbage 
1/2 cup chopped celery 
1/4 cup canned green peas 
Yt, cup cooked carrots cubed 

Total 11 

One serving 2 


150 

50 

60 

40 

40 


Servings) 
Carb Cal 


19 

3 


120 

20 


Bring hot water, salt and spices to 
a boil Pour cold water in bowl and 
sprinkle gelatine on top of water 
Add to hot liquid and sur until dis- 
solved Strain into tomatoes and 
stir in vinegar Chill until almost 
set, then add vegetables Mold and 
chill until firm Serve on lettuce 
with or w ithout dressing 



KNOX 

SPARKLING 

GELATINE 


KNOX GELATINE LABORATORIES 
476 Knox Avenue, Johnstown, N Y 

Please send me diet prescription pads — also infant feeding literature 

Name 

Address 

Clt y State 
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T HE tremendous publicity 
campaign instituted by government 
agencies to control venereal disease 
will undoubtedly cause many persons 
with syphilis to seek treatment The 
fight has just begun and much depends 
upon the effectiveness of the products 
used 

In this country, authorities agree that 
maximum curative effects are obtained 
when an arsenical and a heavy metal are 
used alternately and continuously for a 
period of from twelve to eighteen 
months For this purpose, two Squibb 
products are recommended — Neoars- 
phenamine and Iodobismitol with Sali- 
genin 

Neoarsphenamine Squibb is sub- 
jected to exacting control to assure a 
high margin of safety,, uniform strength, 
ready solubility and high spirocheticidal 


activity Two other Squibb Arsenicals — 
Arsphenamme and Sulpharsphenamine 
— are likewise designed to produce 
maximum therapeutic benefit 

Iodobismitol with Saligenin provides 
all the systemic effects of bismuth in the 
treatment of syphilis It presents bis- 
muth largely in anionic (electro-nega- 
tive) form It is rapidly and completely 
absorbed and slowly excreted, thus pro- 
viding a relatively prolonged bismuth 
effect Repeated injections are well tol- 
erated in both the early and late stages 
Iodobismitol with Saligenin is a pro- 
pylene glycol solution containing 6 per 
cent sodium lodobismuthite, 12 per cent 
sodium iodide and 4 per cent saligenin 
(a local anesthetic) 

Foi liter atm e addi ess P? ofesstonal Service 
Dept , 745 Fifth Avenue, New York, N Y 


EFLSqjjibb & Sons, New' York 1 

MANUFACTURING CHEMISTS TO THE MEDICAL PROFESSION SINCE 1858 
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EDUCATION 


Education is more than classroom exercise 
In a broad sense, it is the development of 
all those natural faculties which dominate 
physical and mental character Where 
physical education has been neglected as in 
the instance of constipation, wise counsel and 
selected treatment often expedite the return 
to normal function As an adjunct to the 
treatment of diet and exercise, Petrolagar is 


a useful and convenient method of correcting 
constipation By its bland lubricating 
action, Petrolagar produces soft well formed 
stools which are easy to evacuate Petrolagar 
is prepared in five types — Plain, with Phenol- 
phthalem, with Milk of Magnesia, Unsweetened 
and with Cascara — to provide a range of 
treatment adaptable to the individual patient 
Petrolagar Laboratories, Inc , Chicago, 111 



Petrolagar is a mechanical emulsion ol pure liquid petrolatum (65% by vol 
ume) and agar agar Accepted by the Council on Pharmacy and Chera 
istry o! the American Medical Association for the treatment of constipation 
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PROTAMINE, ZINC & ILETIN (INSULIN, LILLY) 


PROTAMINE ZINC INSULIN 
LILLY 


• Preparation of the active antidia- 
betic principle in sparingly soluble 
form as Protamine Zinc Insulin pro- 
vides a means for prolonging the 
relatively fleeting action of unmodi- 
fied Insulin The characteristic anti- 
diabetic effect of Insulin has been 
retained, but the velocity of its ac- 
tion has been moderated The pro- 
longation of the Insulin effect over 
the entire day not only adds mate- 


rially to the comfort of the diabetic 
patient, but justifies the hope that 
the complications of diabetes may 
now be rendered less frequent m 
occurrence 

Protamine, Zmc & Hetm (Insulin, 
Lilly) is marketed by Eli Lilly and 
Company in 10-cc vials Literature 
describing its clinical application will 
be promptly furmshed upon the re- 
quest of physicians 


ELI LILLY AMD COMPAMY 

Principal Offices and Laboratories, Indianapolis, Indiana, USA. 
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TRADE 


THE VALUE OF 

THERAPY 
HAS BEEN 
ESTABLISHED 
IN 


MARK 





CYSTITIS 

PYELITIS 

URETHRITIS 

PROSTATITIS 

VAGINITIS 

AND IN 

PREOPERATIVE 
URINARY TRACT 
INFECTIONS 


"In the kidney and bladder cases, 
especially those with pronounced in- 
fection, Pyridium promptly allayed 
the acute symptoms and successfully 
combatted the concomitant infec- 
tion, thus reducing the time usually 
required to effect recovery " 

— Quoted from Vubltshtd Clinical Reports 



MERCK £ CO INC RAHWAY, N. J. 
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The accompanying chart of the hemo- 
globin level in the blood of infants is 
based on more than 1,000 clinical cases 
studied by MacLay The sharp drop in 
hemoglobin during the early months of 
life has also been reported by a number 
of other authorities It is noteworthy 
that this fall in hemoglobin has been 
found to parallel closely that of dimin- 
ishing iron reserve m the infant s liter 
The usual milk formula of infants in early life further contributes to this anemia because milk is not- 
ably low m iron It is now possible, however, to increase sigmficintly the iron intake of bottle-fed in- 
fants from birth by feeding Dextn-Maltose With Vitamin B in the milk formula After the third montn 
Pablum as the first solid food offers substantial amounts of iron for both breast- and bottle-fed babies 

Reasons for Early Pablum Feedings 

1 The iron stored in the infant’s liver at birth is rapidly depleted during the first months 
of life (Mackay,i Elvehjem 2 ) 

O During this period the infant’s diet contains very little iron — 1 44 mg per day from 
the average bottle formulae of 20 ounces, or possibly 1 7 mg per day from 28 ounces 
of breast milk (Holt 3) 

For these reasons, and also because of the low hemoglobin 
values so frequent among pregnant and nursing mothers 
(Coons, 4 Galloway’), the pediatric trend is constantly toward 
the addition of iron-containing foods at an earlier age, as 
early as the third or fourth month (Blatt,6 Glazier, 7 Lynch 8 ) 


Anemia in Infants 

Months of Age 



The Choice of the Iron-Containing Food 

1 Many foods reputed to be high in iron actually add very few milligrams to the diet 
" L * because much of the iron is lost in cooking or because the amount fed is necessarily 
small or because the food has a high percentage of water Strained spinach, for 
instance, contains only 1 to 1 4 mg of iron per 100 gm (Bridges 9) 

O To be effective, food iron should be in soluble form Some foods fairly high in total 
iron are low in soluble iron (Summerfeldt 10 ) 

3 Pablum is high both in total iron (30 mg per 100 gm ) and soluble iron 
* (7 8 mg per 100 gm ) and can be fed in significant amounts without digestive 
upsets as early as the third month, before the initial store of iron in the liver 
is depleted Pablum also forms an iron-valuable addition to the diet of 
pregnant and nursing mothers 

Pablum (Mead s Cereal thoroughly cooked and dried) consists of wheatmeai, oatmeal, corn- 
meal, wheat embryo, brewers yeast, alfalfa leaf, beef bone, iron salt and sodium chloride 

1 1° Bibliography on request 

MEAD JOHNSON & COMPANY, Evansville, Indiana, U. S. A. 

Please enclose profeeslonnl card when reqneetlng Bemplee of Meed Johneon producte to cooperete In preventing their reaching nnentborired peraoM 
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tissues until m 1934 tlie question of the identity of the follicular hormone 
attracted our interest We (MacCorquodale, Thayer and Doisy 11 ) ex- 
pected to find theelin but instead obtained a reduction product of theelm, 
dihydrotheelm Some of our findings may be of interest About four tons 
of sow ovaries were extracted and the extract purified Calculated as di- 
hydrotheelin only about 25 mg were present in the four tons, a relationship 
of 1 part per 150,000,000 Approximately one half of the actiwty was re- 
covered in a pure condition and the compound fully characterized Recently, 
we have obtained good evidence of the existence of another estrogen in 
liquor folhcuh of sow ovaries 

Chemically, the natural estrogens are closely related compounds which 
are derivatives of the cyclopentanophenanthrene ring systems All are 
phenols and in addition each contains an alcoholic or ketonic radical In 
our recent woik we have applied methods to the study of the occurrence of 
the ketonic and non-ketomc estrogens The formulas illustrate the relation- 
ship of these two forms 


O 


ch 3 /- 
/\L “ 


ch 3 / 


H 


HO 




/\ 


-OH 


w 


HO 




Theelm (ketonic) 


Dihydrotheelm (non-ketomc) 


Using Girard’s 12 reagent which reacts with ketones to render them soluble 
m water and insoluble in ether it seemed that it might be possible quantita- 
tively to separate the ketones from the alcohols as they occui in organs or m 
excreta 


Reactions of Theelm with Guard’s Reagent and Senucarbazid 


H O 


CH 3 


Ci 7 H 22 C= o h 2 =n— n— c— ch 2 — n— ch 3 

— I\ 

Cl ch 3 

Theelm Girard’s reagent 

H O 


C 17 H 22 C = |Q H 2 = N— N— C— NH 2 

Theelm Semicarbazid 


inactive 


water soluble 
ether insoluble 


H 


C 17 H 22 C 


no reaction with Girard’s reagent or semicarbazid — 
soluble in ether, insoluble in water 


OH 

Dihydrotheelm 
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Experimental 

Studies of mixtures of theelin and dihydrotheelm of known composition 
enabled us to apply Girard’s reagent to quantitative work Our data (table 
1 ) lead us to believe that the separation is fairly accurate, but that the most 
likely error is in the possibility of obtaining low values for the ketomc 
fraction Furthermore, confirmation of the results for the ketomc fraction 
can be obtained by treating this fraction with semicarbazid This treatment 
causes the loss of at least 98 per cent of the activity of theelin 


Table I 

Control of Methods 



Rat units of 

Rat units of 


non-ketomc 

ketone 

Substance tested 

recovered 

recovered 


1 

0 436 mg theelin (870 R U ) 

<3 

865 

2 

0 0425 mg dihydrotheelm (720 R U ) 

700 

<5 

3 

Urine extract containing 300 R U dihydrotheelm plus 180 R U 
theelm 

360 

130 


After semicarbazid treatment 

350 

<11 

4 

Urine extract containing 300 R U dihydrotheelm plus 250 R U 
theelin 

350 

210 


After semicarbazid treatment 

340 

— 


Having worked out satisfactory methods for the quantitative separation 
of the ketomc from the non-ketomc estrogen, we investigated two interesting 
points 1 the distribution of the two forms in ovaries and placenta, and, 2 
the transformations that occur after the administration of pure theelm or 
dihydrotheelm 

Ketonic Estrogens in Tissues 

Sow ovaries, from which the liquor folhcuh and corpora lutea had been 
removed, were extracted with boiling ethyl alcohol Purification was 
effected by methods commonly used in our laboratory Upon fractionation 
between ketonic and non-ketomc estrogens it was found that a small but 
definite quantity of ketonic estrogen is present (table 2) This finding was 
confirmed by treatment with semicarbazid which destroyed the estrogenic 
property of the ketone 


Table II 

Estrogens in Ovaries and Placenta 


Tissue 

Total 
rat units 

Non-ketomc 
rat units 

Ketomc 
rat units 

Sow ovaries after aspiration of liquor folhcuh and removal 
of corpora lutea 

n 

mm 

15 

Cow ovaries after removal of corpora lutea 

■ 


<5 

Human placenta 1 

| 

■fl 

200 
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Using the same methods, the study of cows’ ovanes gave no evidence 
of the existence of a ketonic form, thereby adding one more item to species 
differences observed in studies of the follicular hormone 

In spite of all of the chemical investigations of human placenta, there is 
no repoit of the isolation of any estrogen other than theelol The extract 
of 10 placentas was purified On a per kilo basis, the placenta contained 
about 800 lat units, of which approximately % (200 RU ) was ketonic 
Since theelin is the ketonic estrogen in human pregnancy urine, probably 
theelm occurs in placenta We expect to continue our work on human 
placenta with the purpose of isolating this ketone in crystalline form 

The Transformation or Estrogens in the Monkey 

The development of the methods of separation of estrogens enabled us 
to study the transformations that occur in the organism A common bio- 
chemical procedure m studying the metabolism of a compound is the admin- 
istration of enough of the substance under investigation to exceed the de- 
structive capacity of the organism thereby leading to the excretion of the 
original and intermediate pioducts The work of Zondek, 13 of Mazer and 
and Israel 14 and others has shown that a large proportion of estrogens is 
destroyed or at least disappears and does not appear m the urine as estrus 
producing compounds It was found that 3 mg of dihydrotheelin and 6 
mg of theelm produced an excretion of sufficient quantities of estrogens for 
our study 

The disappearance of administered estrogens has led us to speculate on 
the organs in which destruction or transformation occurs Since the estro- 
gens exert specific effects m the female genitalia a natui al supposition is that 
the hormones might be alteied in those organs Consequently, we have 
used for our study a normal adult female, an ovariectomized and an ovariec- 
tomized-hysterectonuzed monkey It appears from our data m tables 3 and 
4 that the destruction as measuied by the excietion is not due to either the 
ovaries or uterus 

Each of the monkeys was injected for six consecutive days with the 
estrogen dissolved in oil In the case of dihydiotheehn 0 5 mg was admin- 
istered daily, m the experiment with theelin each monkey received 1 mg 
daily Collection of urines by the use of metabolism cages was started on 
the day that the injections were begun and continued for ten days Urines 
were collected ovei chloroform and each daily specimen was stored in the 
lefrigerator until the experiment was terminated 

To effect the complete removal of estrogens the combined 10 day speci- 
men was hydrolyzed with hydrochloi ic acid and extracted with ether The 
ether solution was purified in the usual way and the separation of ketonic 
from non-ketomc estrogens carried out by the pi ocedui e already mentioned 
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Table III 

Estrogens Excreted after the Administration of 3 mg Dihydrotheehn 


Type of 

monkey studied 

Non-ketones 
excreted 
(rat units) 

Ketones 
excreted 
(rat units) 

Ratio of 

R U non- 
ketones to 
ketones 

Total excretion 
calculated as 
dihydrotheehn 


Total 

After 

senncar- 

bazid 

Total 

After 

semicar- 

bazid 


Mg 

% 

Normal 

250 

225 

200 

<11 

1 25 

PH 

3 8% 

Castrate * 

160 

130 

70 

<11 

2 30 


15% 

Castrate Hysterectomized 

290 

250 

175 

<11 

1 60 

m 

3 5% 


* Loss of some urine suspected 


Table IV 

Estrogens Excreted after the Administration of 6 mg Theelin 


Type of 
monkey studied 

Non-ketones 
excreted 
(rat units) 

Ketones 
excreted 
(rat units) 

Ratio of 

R U non- 
ketones to 
ketones 

Total excretion 
calculated as 
theelin 


Total 

After 

semicar- 

bazid 



Mg 

% 

Normal 

200 

175 

300 

0 67 

0 162 

2 7% 

Castrate 

210 

200 

200 

1 00 

0 112 

197% 

Castrate Hysterectomized 

275 

250 

600 

0 46 

0 317 

5 3% 


Study of table 3 shows that from 1 5 to 3 8 per cent of the dihydrotheehn 
was eliminated m the urine Of these quantities a fair proportion was 
ketonic the ratios of non-ketomc to ketomc m terms of rat units being from 
1 25 to 2 30 

Turning now to the data obtained following the injection of 6 mg of 
theelin, we find a slightly larger quantity of estrogen m the urine In this 
case from 2 to 5 3 per cent of the theelm was eliminated as estrogenic ma- 
terial, of which a fair percentage was present m a non-ketomc form, pre- 
sumably dihydrotheehn A larger proportion of ketone was present in this 
experiment possibly due to the administration of twice as much estrogen 
We realize that our results with the normal monkey may be complicated 
due to the possibility of estrogen being formed in its ovaries However, it 
is improbable that this animal produced much estrogen since the results on 
its urine are quite similar to those obtained on ovariectomized monkeys 
This similarity of data also leads to the conclusion that the ovaries uterus 
and tubes have very little influence on the excretion of administered estro- 
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gens It seems probable that other organs must play an important role m 
the transformation of estrogens 

Our data indicate quite clearly that dihydrotheehn is convertible into a 
ketonic estiogen and that theelm, a ketone, is converted into a non-ketomc 
form Although the evidence is not complete our data indicate that the 
1 eaction between theelm and dihydrotheehn is reversible in the monkey 

OH 

Ho / 

C 17 H 22 = C = 0 ^ CnHo 2 =C 

Oo \ 

H 

Summary 

By the application of Girard’s reagent to the quantitative separation of 
ketonic from non-ketomc estrogens the following observations were made 

1 A ketonic estrogen is present in sow ovaries 

2 One-fourth of the estrogens in human placenta is ketonic 

3 The existence of a ketonic estrogen in cow ovaries is doubtful, if 
present, the concentration is less than 5 units per kilo 

4 When dihydrotheehn is injected into a normal adult, a castrate, or a 
castrate-hysterectomized monkey, 30 to 45 per cent of the excreted estrogenic 
activity is ketonic 

5 When theelm is injected into a normal adult, a castrate, or a castrate- 
hysterectomized monkey, 30 to 50 per cent of the excreted estrogenic activity 
is non-ketomc The evidence indicates that in the monkey the reaction be- 
tween theelm and dihydrotheehn is reversible and that the ovaries and uterus 
are not essential for this transformation 
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TREATMENT OF DIABETES MELLITUS WITH IN- 
SOLUBLE INSULIN COMPOUNDS 

II HISTONE-INSULIN 


By P A Gray, MD.FACP, Frit/ Biscnorr, Pii D , and W D 
Sansum, M D , F A C P , Santa Baiba) a, California 

Throughout the past two years we have been studying the effect of 
insoluble insulin compounds m the treatment of human diabetes melhtus 
The clinical lesults obtained with insulin tannate and insulin-zinc compounds 
have already been reported 1 1 his communication deals with our clinical 

trial of the histone-insulin compound discoveied and prepared for clinical 
use by one of us (F B 2 ) This pieparation has been found capable of con- 
trolling diabetes when used alone Because of its slow and prolonged action 
on the blood sugar it is particularly useful in severe types of diabetes m 
juvenile patients and m elderly cases with cardiovascular complications 

I-Iistonj 

I he histones aie one of a gioup of seven simple proteins, the otheis being 
the albumins, globulins, glutclms, prolamines, albuminoids and protamines 
They are not coagulablc by heat and although soluble in Water and dilute 
acids, they are insoluble in ammonia, a feature which is chfiracterist'^ In 
common with the other five simple proteins and in contrast tefethe otamines 
they consist of a large number of ammo acids (Table 1)1? 

Table I 

Chemistry of Protamine and Histone 


Per cent nitrogen 
Per cent histidine 
NH 4 OH 
Su/phur 

Per cent amino acids — 
Glycine 
Alanine 
Leucine 
Prolme 
Phenylalanine 
Glutamic acid 
Tyrosine 
Arginine 
Lysine 


Protamine 

Histone 

25-30 

17 

Free 

5 

Soluble 

Precipitated 

Absent 

Present 

0 

05 

0 

3 5 

0 

11 8 

11 

1 5 

0 

2 2 

0 

3 6 

0 

5 2 

87 

15 5 

0 

69 


* Presented at the St Louis meeting of the American College of Physicians, April 22, 

I937 

From the Chemical Laboratories of the Santa Barbara Cottage Hospital and the Sansum 
Clime, Santa Barbara, California 
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The histone which was used clinically was prepared by the method of 
Kossel and Kutscher as modified by Bischoff 2 to 1 educe the ash content 
This ash contains calcium and magnesium Unknown constituents present 
in the material used clinically are less than 1 mg per 2500 units of insulin 
Thymus glands, C P hydiochloric acid, ammonia water, alcohol and ether 
are the only substances required in the preparation of the histone 

The histone is added to commercial insulin at the acid side of the iso- 
electric point of insulin to form a solution To this is added a disodium 
phosphate buffer solution which precipitates the histone-insulin on the alkaline 
side of the insulin isoelectric point The pH of the solution at the time of 
injection approximates 6 7 The precipitate is finely divided and readily 
forms a suspension on shaking A glass bead has been placed m the sterile, 
rubber capped vials to facilitate uniform mixture before injection 

Zmc and other metals of the H 2 S group are definitely absent from the 
histone preparations which we have used The only possible source of zmc 
would be from the commercial msulm used in the preparation of the com- 
bination 

Material 

To date histone-insulin has been used clinically on 30 patients under con- 
trolled conditions These patients have varied in age from 5 to 74 years 
and present all grades of severity of diabetes mellitus All were hospitalized 
during part of the period of observation Three of these patients have taken 
histone-insulin for the past three months consecutively Sporadic observa- 
tions are available on five additional patients 

Technic of Administration 

Histone-msulin is injected subcutaneously with the ordinary syringe and 
needle into the same areas of the body as is commercial insulin In several 
hundreds of injections only once has any local tissue reaction been noted at 
the site of injection This consisted in an ephemeral erythema No pain- 
ful subcutaneous lumps have been encountered Wells 3 did not characterize 
histones as being allergenic No patient has yet experienced any incon- 
venience from the injections, even of volumes up to 1 6 c c (of a U-50 
strength) 

When histone-msulin has been used alone to control a patient’s diabetes 
one dose in 24 hours has usually sufficed Tins dose is given either one-half 
hour before or immediately after breakfast A few patients have required 
two doses in 24 hours They have received three-quarters of the total dose 
after breakfast and one-quarter immediately before supper Some patients 
have required a small dose of commercial msulm together with their daily 
dose of histone-msulm This has been injected at the same time as the new 
preparation but with a separate syringe and into a different area of the body 
We recommend that the solution of histone-msulm be kept cool and that 
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it be shaken \igoiousl) pnoi to each injection to insure uniform suspension 
of the insoluble insulin tlnoughout the solution Ihc prcpaiation used has 
been icasonably stable 


Rlsults 

Ihc obser\ ations of Bischoff* that histone dclajs the absorption and 
prolongs the hjpoglycemic <iction of commcicial insulin ha\e been confirmed 
in man Figuie 1 shows this effect Undei identical experimental con- 
ditions this diabetic patient’s blood sugai le\cl lemained low for a longer 
penod of time aftei a single injection of histone-insulin than after regular 
insulin 



insulin 


In anothei gioup of experiments the physiologic effects of single doses 
of commercial insulin, pi otamine-insulm (zme) 4 and histone-insulm weic 
compared on the same patient The general plan of the experiments was as 
follows Each subject ate the same food each test day at the same hour and 
either lemained at bed lest oi exercised umfoimly Each test day was sepa- 
rated fiom the otheis by a lest penod of at least 24 houis This was felt to 
be especially essential between the days on which the insoluble compounds 
weie gnen in oidei to avoid any accumulative effect Undei the conditions 
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of the experiments wheie food was taken at regular intervals the blood sugar 
level reached its lowest point aftei a single injection of commercial insulin in 
four to four and a half hours, and aftei about ten hours had returned to the 
fasting level In the case of both pi otamme-insuhn (zinc) and histone- 
insulin the lowest point was reached between 14 and 24 hours after the 
injection 

Table 2 records the effect observed in a diabetic male aged 27 Food 
was served six times during the day, at 7 00 and 10 00 a m , 12 00 m, 
3 00, 6 00 and 8 00 pm as indicated One half hour before breakfast 
45 units of insulin were given subcutaneously Blood sugar levels were 
determined before the insulin was given and at three, five, seven and a half, 
eleven and a half, 15 and 24 hours thereafter Urine was collected sepa- 
lately from 6 30 am to 9 00 pm and fiom 9 00 p m to 7 00 am the 
following morning On the test day when regular insulin was given there 


Table II 


Time 

Food 

Blood 
Sugar 
(mg %) 

Urine 
Sugar 
(gm ) 

Blood 
Sugar 
(mg %) 

Urine 
Sugar 
(gm ) 

Blood 
Sugar 
(mg %) 

Urine 
Sugar 
(gm ) 

C 

P 

F 

6 30 a m 




160 


158 


156 


7 00 

48 

28 

23 

Insulin (45-U) 

| Protamine (45-U) 

Histone 145-U) 

9 30 




84 


244 

1 

268 


10 00 

10 

0 

0 







11 30 




54 


188 


192 


12 00 m 

47! 

28 

23 







2 00 p m 




150 


190 


174 


3 00 

15' 

2 

0 


| 





6 00 




240 


124 


154 


6 00 

42 

29 

26 







8 00 




206 

8 9 

78 

0 

120 

15 3 

7 00 a m 






100 

3 

170 

0 


was no postprandial rise m the blood sugar after breakfast The blood 
sugai reached its lowest level five hours after the injection, after which it 
rose On both days when the insoluble insulin compounds were given thei e 
w f as a definite postprandial rise after breakfast with a subsequent gradual fall 
even though the patient continued to eat at the usual times In the case of 
protamine-insulin (zinc) this secondary fall was more rapid than with 
histone-msuhn This diffeience was probably due to difference m the rate 
of absorption of the two compounds Since the subject’s blood sugar re- 
mained higher for a longer period of time after histone-msulm than after 
protamine-msulm (zinc), it was to be expected that a gieatei amount of 
sugai would be found in the first 12 horn urme specimen on this day The 
loivest level of the blood sugar aftei both of the insoluble compounds ivas not 
reached until 15 hours after their injection 
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Table 3 records anothei experiment of the type just described in a diabetic 
woman aged 53 In this case again the lowest level of the blood sugar after 
commercial insulin was reached five houis after the injection After pro- 
tamine-insulin (zinc) the blood sugar rose after breakfast to fall gradually, 
reaching its lowest level 24 hours later After histone-msulm the post- 
breakfast rise did not occur, piesumably because m this instance some free 
insulin was piesent in the mixture injected The smaller amount of sugar 
present m the night collection of urine noted on each test day when the in- 
soluble-insulin compounds weie given suggests continued action, that is 
absorption of the compound, during the night 


Table III 



Food 

Blood 

Urine 

Blood 

Urine 

Blood 

Urine 

I ime 




Sugar 

Sugar 

Sugar 

Sugar 

Sugar 

Sugar 





C 

P 

F 

(mg %) 

(gm ) 

(mg %) 

(gm ) 

(mg %) 

(gm ) 

6 30 a m 




46 


76 


52 


7 00 

56 

21 

33 

1 Insulin (40-U) 

Protamine (40-U) 

Histone (40-U) 

11 30 

12 00 m 

42 

24 

27 

52 


276 


124 


5 00 p m 

6 00 

59 

40 

24 

252 


248 


180 


9 00 

18 

2 

0 







10 00 




412 

14 6 

332 

17 6 

344 

24 5 

7 00 am 




300 

88 4 

192 

18 2 

230 

16 3 


Table 4 records another similar experiment in a diabetic male aged 74 
Here again the delayed absoiptiou and prolonged hypoglycemic action of the 
insoluble-insulin compounds as contrasted to regular insulin is apparent As 
m the preceding two experiments the subject’s blood sugar level 24 hours 
after a single injection was not quite so low after histone-msulm as after 
pi otamine-insuhn (zinc) 

Table IV 



Food 

Blood 

Urine 

Blood 

Urine 

Blood 

Urine 

Time 




Sugar 
(mg %) 

Sugar 
(gm ) 

Sugar 

(mg %) 

Sugar 
(gm ) 

Sugar 

Sugar 
(gm ) 

C 

P 

F 

(mg %) 



1 









196 


202 I 


7 30 





Histone < 

!30-U) 

Pfot&nnne (30 U) 

8 00 

11 30 

56 

14 

18 

I 

88 


228 


296 


12 00 m 

42 

36 

29 



202 


222 


5 00 p m 

6 00 

53 

28 

29 o 

166 






8 30 

10 00 

18 

7 

8 



346 

Trace 

276 

5 8 

7 00 a m 




216 

1 

45 

178 

Trace 

124 

0 
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In all our experiments of this type some action on the blood sugar has 
been noted 24 hours or more after a single injection of the insoluble com- 
pounds Although individual patients have shown some variation, prota- 
mine-msulm (zinc) and histone-insulin have, in general, behaved similarly 
Prioi to using histone-msulm the 30 patients upon whom we have suf- 
ficient data required 2 7 average injections of commercial insulin daily, while 
on the new compound 1 2 average injections have sufficed to maintain a com- 
paiable degree of control Various patients have received histone-msulm 
fiom a few days to three months continuously Certain patients have re- 
ceived it intermittently over a year We have studied principally a group of 
severe cases, many of them children, because it is obvious that m a high- 
dosage case requiring multiple injections daily a slow acting insulin would be 
most useful Furthermore such cases have been the ones most available to 
us for such study The ensuing protocols will show that m addition to 
reducing the numbers of injections required daily, the histone-msulm has 
reduced the fluctuations in the patients’ blood sugar levels from one part ot 
the day to another In certain mild cases the effect of a single dose has 
apparently lasted throughout 48 hours Recently we have carried several 
patients through both major and minor surgery by giving them daily in- 
lections of histone-msulm supplemented by small amounts of commercial 
msulm l 

Histone-msulm and protamme-msulm (zinc) have had the same relative 
effect on this group of patients Certain patients have been changed from 
one to the other easily with only minor readjustments Some who have not 
been satisfactorily controlled with one of these new compounds have been 
with the other The principal difference noted thus far m their clinical 
effect has been m the frequency of hypoglycemic reactions the morning of 
the day following the injection Such reactions have been somewhat more 
frequent with protamme-msulm (zmc) than with histone-msulm The 
recent review of the literature on protamme-msulm by Wilder 5 makes fur- 
ther discussion of this preparation unnecessary 

Hypoglycemic Reactions 

In appropriate dosage histone-msulm is capable of inducing character- 
istic hypoglycemic reactions These usually appear 24 hours after a single 
injection and coincide with the peak of the depression of the blood sugar 
Since the histone-msulm is injected just befoie or after breakfast, reactions 
have usually occuried at a corresponding time the ensuing morning 

The mildness of somatic manifestations is noteworthy Sweating and 
trembling have been seen rarely Drowsiness, headache and dizziness are 
the principal symptoms Children have, on occasion, been hard to awaken 
and when finally awake have complained only of headache We have oc- 
casionally seen children who presented no external manifestation of any kind 
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and who seemed to be sleeping naturally, at a time when then blood sugar 
was at shock level 

Relief of hypoglycemic shock has been accomplished m the same mannei 
as aftei commeicial insulin This difference, how c\ er, is worthy of note 
Whereas a single dose of leadily a\ailable carbohydrate usually suffices in 
the case of regular insulin, repeated doses may be required aftei histone- 
insulm, due to late and continued absorption This phenomenon has been 
seen in hypoglycemic shock produced by other insoluble insulin compounds 

Comment 

In this study we have been concerned primarily with dctei mining the 
lole of histone-msulm m the treatment of human diabetes melhtus Its 
ability to replace regular insulin as an agent in controlling diabetes has been 
demonstrated Considerable individual \ariation has been noted among the 
patients studied In the majorit) an adequate degree of control has been 
attained with one dose each 24 horns Some cases which could not be 
controlled on one dose have been conti oiled on tw r o doses A fcw r others 
could not be adequately controlled with any practical dosage scheme , these , 
patients ha\e discontinued taking histone-msulm and have lesumed regular 
insulin In every case studied w r e have tued to effect control of gljcosuria 
with one dose in 24 hours, or a combined dose of new and regular insulin 
taken simultaneously When this has not been possible patients, as a rule, 
have preferred to return to two (in some eases even three) injections of 
regular insulin than to continue with the same number of injections of the 
new preparation 

A control group of patients compaiable in number and seventy of dia- 
betes to those receiving histone-msulm have been given protamine-msulm 
(zinc) Our clinical impression at present is that the two gioups have 
behaved quite sinulaily Histone-msulm and piotamine-insulm (zinc) 
each have yielded good results in some patients and not m others Ihey 
both delay the absorption of insulin The same patient can be controlled 
with either preparation and changed fiom one to the other with only nunoi 
adjustments of umtage Thus far three patients have experienced dis- 
tressing local reactions at the site of injection of protamine-insulin (zinc), 
sufficient to warrant the discontinuance of the preparation None such have 
been encountered with histone-msulm Some patients whose diabetes could 
not be controlled with one dose in 24 hours of one preparation have been 
controlled satisfactorily when changed to the othei 

Our expel lence with histone-insulin to date has been too limited to war- 
rant any statement concerning the glucose value of one unit of the new 
insulin compaied to that of the old Some patients m this group have 
required fewer total units of histone-msulm than of legulai insulin on the 
same diet, the majority have requited about the same number and some ha\ e 
required more 
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Our lecoids show considerable daily -variation in the amount of glyco- 
suna and the level of the blood sugai m those patients whose blood sugai 
on regular insulin rises dui mg the night Since the action of histone-insulm 
is comparable to that of legular insulin 2 when injected mti a\ enously we 
have assumed that these lriegular variations aie due to variable absorption 
on different days This difficulty is common to all of the insoluble insulin 
compounds with which we have worked 

Protocols 

Case 1 J G , a male, aged 37, has had diabetes for 15 years and angina pectoris 
for three years He has been under continuous observation since May 1934 During 
this period he has never been consistently sugar free, his insulin has been admin- 
istered m four doses, varying between 66 and SO units Normal fasting blood sugar 
levels have only been obtained when insulin has been given during the preceding night 
Before starting the histone experiment this patient had seldom been free of precordial 
pain on effort for more than 24 hours at a time between 1933 and 1936 Electro- 
cardiograms taken at various intervals have shown a high take-off and rounding of 
ST_ and 3 and depression of T, below the isoelectric line The blood pressure has 
fluctuated between 140 to 150 systolic and 90 to 100 diastolic It has been demon- 
strated that this patient would experience anginal pains whenever his blood sugar fell 
below 100 or rose above 300 mg per cent Attacks have been induced at will by 
inducing fluctuations in his blood sugar and relieved without the aid of vasodilators 
by restoring the blood sugar to normal 

Table 5 shows that this patient was gradually changed from commercial insulin 
to histone-insulin It has sufficed to control his diabetes One dose per day has 
replaced four of commercial insulin and effected a comparable degree of control The 
number of units of histone now taken daily at one injection approximates those 
foimerly distributed in four In spite of large volumes of histone-insulin having 


Table V 


Date 


a m 

Insulin Units 
in 

p m 

Urine 

Blood Sugar 
am pm 

5-13-34 


40 

13 


13 8 


5-15-34 

4 

30 

13 


+ 

325 

3-11-36 

7 

38 

13 


18 0 


3-14-36 

10 

38 

13 


+ 


11-24-36 


23 


18 


' 



5 


10 

62 3 

344 

11-30-36 


23 


13 

45 6 

332 270 



23 





12-14-36 


51 


10 

5 0 

226 238 

1- 7-37 


56 


10 

52 0 


1-21-37 


55 


10 

5 0 


2-10-37 


70 



5 0 


2-17-37 


70 



20 0 


3- 1-37 


75 



18 0 

280 124 

3-22-37 


75 



— 



Diet = C 172, P 83, F 86 

Weight = 143-145 lbs 

Figures in boldface type indicate Histone 



282 


P A GRAY', rRIT7 MSCIIOIT AND W D SANSUM 


been injected over se\eral months’ time no local or systemic reactions have been en- 
countered The only clinical manifestation of hvpoglycemic shock has been headache 
and dirtiness Since taking histone-insulin this patient has not experienced anginal 
pain at any time (now over two months), m spite of the fact that Ins blood sugar 
lex el has occasionally attained that known preuoush to induce an attack A recent 
electrocardiogram has been reported to be negative 

Case 2 P R , a boy, aged 14, has had diabetes for fi\e years and has been under 
continuous observation during this time On a maintenance diet his 24 hour urine 
specimens hare usually been sugar free His daily insulin requirement has been about 
57 units, giyen in four doses, for the past three years 

This patient Ins been changed o\er to histone-insulin As shown m table 6 it has 
sufficed to control Ins diabetes satisfactorily when injected once daily Ten to 20 
per cent more units per day haye been necessary than formerly The only clinical 
manifestation of hypoglycemia has been headache No local reactions at the site 
of injection have been noted 

Tbe horizontal dmsions of table 6 indicate sep, irate periods of hospitalization 
The final one (3-26-37) followed an attack of scabies Loss of carbohydrate toler- 

Tadll VI 




Insulin Units 



Blood Sugar 

Date 


a m 

m 

p m 

Urine 

a m 

p m 

7-30-36 

10 

18 

12 

15 

+ 

166 


11-15-36 


18 


15 






12 


8 

40 5 

44 0 

320 

11-21-36 


18 


15 






14 


23 

Trace 

284 

236 

11-28-36 


61 



71 7 

88 

332 

12- 5-36 


61 




238 


12-12-36 


62 



— 



12-18-36 


56 



+ 



12-27-36 


56 




182 

196 

12-28-36 


56 



29 6 

238 

246 

12-29-36 


56 



— 

308 


1-16-37 


62 







2- 7-36 


66 



+ 



2-19-37 


70 






3-26-37 


63 



37 8 

408 

360 


Diet = C 208, P 84, F 100 

Weight = 96 5-102 3 lbs 

Figures in boldface type indicate Histone 


ance during infections is not prevented by using the new' insoluble insulin compounds 
This observation has been amply confirmed during the recent epidemic of upper 
respiratory infections 

This patient has received the largest volume of the histone-insulin preparation 
While taking it he has gained in yveight, felt yvell, and exhibited no untoward local 
or systemic effects 

Case 3 B A , a diabetic girl, aged 5 years, w^as admitted to the hospital m 
diabetic ketosis One hundred fifty units of insulin were given during the first 24 
hours After recovery from ketosis the patient yvas controlled on commercial insulin 

Table 7 shows how this patient yvas changed over to lustone-insuhn One month 
later a smaller total number of units sufficed to control her diabetes than on com- 
mercial insulin She had gained 2 kg in yveight during the period of observation 
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Table VII 


Date 

Insulin Units 
am m p m 

Urine 

Blood Sugar 
am pm 

2-18-37 

15 

10 

15 

7 7 

274 

76 

2-21-37 

15 

10 

15 

+ 



2-22-37 

32 


8 

— 

236 


2-25-37 

35 


5 

— 

103 

134 

3- 7-37 

40 



Trace 

108 


3-17-37 

30 



2 6 



3-21-37 

25 



— 

354 



Diet = C 145, P 70, F 37, Cal 1193 
Weight = 13-15 kg 

Figures in boldface type indicate Histone 


Once while receiving 40 units of histone-insulin this child went into hypoglycemic 
shock under conditions which may well occur m other patients on home management 
She awoke one morning feeling queerly Her mother, failing to recognize any 
unusual behavior, gave the usual dose of histone-insulin a few minutes before break- 
fast as customary Before breakfast could be eaten the child was unconscious When 
readmitted to the hospital the child exhibited an interesting wave-like response to 
treatment For a while after the administration of glucose she would arouse, appear 
normal, talk rationally, drink orange juice, and then sink back into a stupor This 
phenomenon continued for 36 hours, indicating a delayed absorption of the lnstone- 
msulin Recovery was complete with no demonstrable ill effects 

Case 4 S H , a man, aged 74 years, has had diabetes 18 years Before using 
histone-insulin there had been no apparent change in Ins carbohydrate tolerance for 
many weeks, and the usual insulin requirement was about 50 units Throughout the 
three different periods when he received histone-insulin he was confined to bed on ac- 
count of vascular changes in the extremities On each trial ranging from two to four 
weeks one dose of histone-insulin per day controlled Ins diabetes Table 8 gives a 
synopsis of these three different experimental periods 


Table VIII 



Insulin Units 


Blood 


Diet 


Date 

a m 

m 

p m 

Urine 

Sugar 

C 

P 

F 

1-28-36 

31 

u 

ii 

— 


139 

80 

69 

2- 4-36 

27 



5 5 

196 



2-11-36 

40 



— 

242 




6- 4-36 

30 


15 

— 

220 

240 

77 

59 

6-14-36 

32 


14 

7 6 

202 


6-21-36 

30 



Trace 

204 




7- 3-36 

35 





220 




3-21-37 

10 

10 

10 

— 


231 

82 

86 

3- 8-37 

35 





154 


3-15-37 

35 



— 

150 





Figures in boldface type indicate Histone 


Summary 

Histone-insulin is capable of controlling human diabetes mellitus when 
used alone Its action on the blood sugar is more delayed and prolonged 
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than that of commercial insulin No local or sjstemic reactions haec been 
noted even with injection of a large aolume or oyer long periods of time 
In a gioup of 30 patients an average of 2 7 injections of commercial insulin 
pei day has been i educed to an a\erage of 1 2 injections of histone-insulin 

We are indebted to Mi W R Dickinson of Hope Ranch Park Santa Barbara 
for a grant to cover the preparation of the histone used in this stud} and to Eli Lilly 
and Company for a generous supply of insulin 
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ACACIA THERAPY IN NEPHROTIC EDEMA - 

By MicHArL J Lepori:,]* Bronx, New Yot k 

During the past decade evidence has accumulated from many quarters 
lending support to the physico-chemical concept of edema formation ad- 
vanced originally by Starling 1 in 1895 The basis of this theory is that 
capillar) pressure and serum colloid osmotic pressure are opposing forces, 
the balance between which determines the direction of movement of fluid 
and of the crystalloidal constituents of the blood across the capillary wall 
In view of the numerous excellent papers on the subject, it is needless to 
review the evidence establishing the validity of the Starling concept m ex- 
plaining the mechanism of production of nephrotic edema The lowering 
m serum albumin concentration and hence in serum colloid osmotic pressure, 
seen in nephrosis, nutritional edema and similar states is, according to the 
Starling theory, the major factor determining the incidence of edema in 
these conditions 

Rational attempts to remove nephrotic edema have, therefore, been aimed 
at raising the serum colloid osmotic pressure Transfusions of whole blood, 
serum or plasma have been used High protein diets have been given m an 
attempt to raise serum protein levels by stimulating regeneration of pi otein 
Artificial colloidal substitutes for serum proteins have been proposed, gum 
acacia being the most popular Hartman and associates 2 reported favor- 
ably on the use of gum acacia m the treatment of nephrosis in children In 
five of six cases, they found that when other measures had failed, the mtia- 
venous injection of acacia resulted m the initiation of diuresis They 
asserted that the aim of acacia therapy is to raise the serum colloid osmotic 
pressure to a level of about 17 cm of water, and in this way to reverse the 
process of transudation so that absorption of edema fluid is favored Fail- 
ures they thought were due to insufficient dosage of acacia They advocated 
giving doses of one gram of acacia per kilogram of ideal body weight m the 
form of a 15 per cent solution 

In 1935, Dick and associates 3 recorded discouraging experiences with 
acacia m the management of nephrotic edema, reporting that acacia was 
often ineffective in causing diuresis, and that a fall m serum protein con- 
centration and a progressive anemia followed its use They especially 
stressed the fact that the decrease m serum protein concentration was of such 
magnitude as to negate any rise in colloid osmotic pressure produced by the 
presence of acacia m the serum, the net result being appreciable decreases in 
the calculated serum colloid osmotic pressure They reported furthermore 

* Received for publication February 8, 1937 

From the department of Internal Medicine, Duke University School of Medicine Dur- 
ham, North Carolina ’ 

t Research Fellow of the American College of Physicians 
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that following its intia\enous injection acacia could be demonstrated in 
appi eciable concenti ations m pletual and peritoneal fluids of their patients 
Moreovei, while the first course of acacia injections was often effcclnc in 
lebeving edema, subsequent injections proved ineffectnc Inspection of 
then protocols reveals that they used adequate amounts of acacia, for rela- 
tively massive dosage w r as employed 

In support of their clinical observations, Dick and associates reported 
seveial experiments on dogs Four dogs w'ere gnen acacia intravenously, 
following which the serum protein concentrations of all four animals de- 
creased considerably With cessation of the acacia injections, the serum 
proteins returned to normal lliere w r as a distinct tendency m their experi- 
ments for both albumin and globulin fractions to vary in the same propor- 
tion The possibility that these lesults w r ere dilution effects was dismissed 
by them without the presentation of adequate evidence in support of their 
interpretation They concluded that “ the use of acacia intravenously in 
patients with nephrosis w'as not found of value and w r as associated with 
undesirable results ” 

It is the purpose of this communication to report four instances of 
nephrotic edema m adults treated with acacia Certain of the phenomena 
reported by Dick and associates 3 w-ere encountered in these cases, but in the 
light of actual measurements of the plasma volume, it has been possible to 
interpret them differently Two cases (Case 3, M W , and Case 4, Z R ) 
fulfilled the classical requirements for the diagnosis of so-called lipoid 
nephrosis The othei tw r o w r ere definitely cases of clnonic active glomerulo- 
nephritis m the nephrotic stage 


Methods 

The plasma protein analyses weie done by the method of Howe 4 The 
plasma volume measurements m the first three cases w^ere made with the 
method of Rowntiee and associates " as modified by Whipple and associates 0 
Theie are certain objections to this method which have been considered in 
some detail m another report 7 Howevei , experience with an improved 
technic 7 confirms the general trend of the observations made with the older 
method and, fuithermore, the magnitude of most of the changes to be re- 
ported is well beyond the errors inherent m the older method It has been 
explained elsewhere 7 that values for plasma or serum volume obtained by the 
dye method are not absolutely accurate foi they include a small volume of 
lymph For this reason, in the present report, emphasis has been placed on 
the changes in serum or plasma volume occurring m the same patient rather 
than upon the actual values obtained 

Determinations of plasma volume were done on patients who had been 
fasting for three or more hours and weie lying flat m bed In Case 4, the 
serum volume measurements were made with the improved method 7 
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Acacia in saline (Lilly) was gi\ en in the concentrations stated below 
On one occasion acacia without saline was used 

Results 

Case 1 V B , white, male, aged 16 years 

History Admitted to Duke Hospital on October 13, 1934 complaining of 
" swelling of the face, ankles, and stomach ” of one month's duration The onset of 
illness was referred to a “ cold ” which came on shortly after wading m cold water 
while seining Swelling of the ankles and puffiness of the eyelids were noted on the 
day following the onset of the cold The urine, examined on the fifth day of illness 
hy Ins doctor, boiled solid He was placed on a low protein diet with fluids restricted 
and was given magnesium sulphate by mouth The edema at first diminished but soon 
recurred and during the week prior to admission had become progressively worse 
Physical Examination Blood pressure, 144 mm of Hg systolic and 110 diastolic 
Marked edema of the eyelids is present There is considerable pre-sacral and pre- 
tibial pitting edema Signs of bilateral pleural fluid and of moderate ascites are 
elicited The optic fundi show no exudate or papilledema The tonsils are consider- 
ably enlarged and appear chronically infected No evidence of cardiac failure is 
present 

Urine Specific gravity 1 035, dark brown, albumin four plus Microscopic 
10 to 12 red blood cells per high power field Occasional granular cast 

Blood Hemoglobin 16 grams per 100 cc Red blood cells 5,570,000 per cu mm 
Blood non-protein nitrogen 34 mg per cent Total plasma proteins 3 54 gm 
per 100 c c , plasma albumin 0 67 gm per 100 c c , plasma globulin 2 87 gm per 100 
c c , cholesterol 375 mg per 100 c c Wassermann and Kahn reactions negative 

Kidney function tests Phenol red excretion, 65 per cent excreted in two hours 
(October 14) Urea clearance, 145 per cent of normal, October 16, 1934 and 95 per 
cent of normal, October 22, 1934 

Basal metabolic rate minus 27 per cent (October 16, 1934) 

Therapy The patient was placed on a high protein, salt-free diet and was kept 
m bed The edema remained unchanged On October 20, 1934, he was given intra- 
venously 45 grams of acacia in saline as a 15 per cent solution At the end of the 
infusion, slight urticaria appeared and the proximal phalangeal joint of the right index 
hnger appeared tense and swollen No febrile reaction occurred The urticaria and 
joint swelling subsided after the injection of a total of 0 6 c c of a 1-1000 solution 
of adrenalin This injection of acacia was followed by an almost immediate and 
persistent large diuresis Another 30 grams of acacia in saline as a 15 per cent 
solution were given on October 22, 1934 The further sequence of events is illus- 
trated in figure 1 It is there seen that after the injection of acacia the plasma volume 
rose markedly and the plasma protein concentration and cell volume fell, presumably 
as a result of hemodilution Diuresis continued as shown This patient was fol- 
lowed at monthly intervals for another six months and during this time remained 
practically free from edema on an active regime despite the persistence of marked 
albuminuria and a low serum albumin concentration Clinically demonstrable hepatic 
enlargement was at no time present 

Case 2 D J, colored male, aged 26 

History Admitted April 9, 1935 with the complaint of “ swelling of the body ” 
of two months’ duration His illness began two months before when he first noted 
the insidious onset of puffiness of the eye-lids and ankles Smoky urine was also 
noted at this time He kept on with Jus usual activities and the edema soon became 
generalized Five weeks after the onset of his initial symptoms, he consulted a 
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doctoi who told him that he had kidne\ tumble and prescribed a meat-free diet with 
limited salt Progressuely increasing edema led him to enter the hospital 

Hie past history reeeals the fact that he has had occasional attacks of sore 
throat Howeeei, he does not remembci Inning had a sore throat with the onset of 
the present illness He had a chanci c 10 \cais ago for which he iccencd no anti- 
luetic theiapj 



Physical Examination Blood piessure, 1S6 mm of Hg systolic and 90 diastolic 
There is considerable edema of the face and hands A moderate amount of ascites, 
and pre-tibial and pre-sacral soft, pitting edema are present The tonsils are mod- 
erately enlarged and seem chronically infected The heart is moderately enlarged 
to the left and the sounds are forceful The liver is not palpable The fundi oculi 
show slight bilateral papilledema No exudates are seen 

Urine Reddish brown, specific gravity 1 016, albumin four plus Microscopic 
Many red blood cells, numerous leukocytes, many coarse granular and hyaline casts 
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Blood Hemoglobin 13 6 gm pei 100 c c Red blood cells 3,880,000 per cu mm 
Blood non-protein nitrogen 33 mg pei cent Total plasma proteins 4 27 gm per 100 
c c Plasma albumin 1 44 gm per 100 c c Plasma globulin 2 83 gm per 100 c c 
Cholesterol 911 mg pei cent Wassermann and Kalin reactions four plus 

Kidney function tests Phenol red evcietion 65 per cent m two hours Urea 
clearance, 51 per cent of noimal Apnl 16 and 46 per cent of normal Ma\ 8 



Fig 2 

Basal metabolic rate, minus 24 per cent (April 11) 

Therapy The patient nas placed on a high protein, low salt diet On April 
Id) 1935, 500 c c of 6 per cent acacia in normal saline were given intravenously 
and the dose was repeated on April 11 and April 14 Diuresis occurred lmmediatelj 
after the first dose of acacia and progressed as shown m figure 2 Another 45 mn 
of acacia in saline m 10 per cent solution i\ere given on April 17 
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Following the acacia injection, as is seen in figure 2, the plasma \olume increased 
considei ably, while the cell tolume and plasma protein concentration fell, apparently 
a dilution effect At the end of the diuresis, the plasma \olume diminished in this 
case and the plasma protein concentration and cell \olume rose at the same time 
lhc patient lost a total of 17 2 kilograms of edema fluid during the course of his 
diuiesis His blood picssure decreased rapid!} and remained about 140 ssstolic and 
70 diastolic 

Clinically, there was some evidence that tonsillitis was the factor responsible for 
the renal lesion However, in new of the presence of syphilis, cautious anti-s} plnhtic 
therapy w r as initiated including potassium iodide, se\era1 doses of bismuth and finally 
tw r o doses of neoarsphenamine The patient was nnpronng until on Mas 12, 1935 
he deseloped tonsillitis On Mav 14, 1935 a peri-tonsillar abscess was incised with 
the liberation of considerable pus I he infection spread rapidls in spite of therapeutic 
measures and at the same time an acute exacerbation of Ins nephritis occurred with 
nitrogen retention He was discharged against ads ice on Mas 12, 1935, his blood 
non-protein nitrogen basing rapidls risen to 90 mg per cent He died at home the 
next day 

Case 3 M W , aged 44, sslute male 

Admitted first on January 8, 1935 1 hree sseeks prior to admission the patient 

had noted the insidious onset of sssellmg of the feet and rapid gain m ss eight Tsso 
sveeks before admission, he consulted his doctor ssho told him he had kidnes trouble 
and placed him on a meat-free, salt-free diet Edema became progressis els ssorse 
and he svas, therefore, referred to the hospital 

The patient states that he has alssays enjoyed good health He has been a ratber 
heavy drinker of corn liquor There is no history of sore throats, upper respnators 
infections or exposure to lieavv metals No history of hematuria 

Physical Examination Blood pressure, 120 mm of Hg ssstohe and 80 diastolic 
A svell developed large man sveiglung 118 kilograms There is marked pretibial 
and presacral pitting edema The heart and lungs are clear The fundi oculi are 
normal 

Urine Specific gravity 1 027, albumin 4 plus, no red blood cells Numerous 
svlnte blood cells, many small and medium coarse and fine granular casts No red 
blood cells on repeated examinations 

Blood Hemoglobin 15 8 gm pei 100 cc Red blood cells 5,030,000 per cu mm 
Non-protein nitrogen 31 mg per cent Total plasma proteins 3 78 gm per 100 cc 
Plasma albumin 1 20 gm per 100 c c Plasma globulin 2 58 gm per 100 c c 
Cholesterol 500 mg per 100 cc Wassermann and Kahn reactions negatne 

Kidney function studies Concentration test, maximum concentration 1 027 (cor- 
rected for albumin) Urea clearance, 104 per cent of normal (January 9) 

Basal metabolic rate plus 3 per cent (Januarj 12) 

Therapy He was placed on a high protein low salt diet On January 11, and 
again on January 12, 14 and 16, 500 c c of 6 per cent acacia in normal saline W'ere 
given intravenously Diuresis occurred following the first injection of acacia and 
continued as shown in figure 3 At the patient’s insistence, he w f as discharged on 
January 19, his edema having diminished considerably 

It is seen from figure 3 that following the acacia injection, a large increase m 
plasma volume occurred with an associated fall m cell volume and plasma protein 
concentration 

Readmission Readmitted on April 10, 1935 with the complaint of recurrence of 
edema 

While adhering to the diet following discharge on January 19, 1935, the patient 
continued to lose edema and lus weight reached a low point of 106 7 kilos How r - 
ever, several w'eeks after discharge, he resumed his activities and ceased to follow 
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dietarv instructions Edema returned and he consulted several physicians who, after 
various therapeutic measures had been tried without success, referred him to the 
hospital for treatment 

Physical Examination Blood pressure 120 mm of Hg systolic and 70 diastolic 
The patient is more edematous now than he has ever been He neighs 126 25 kilos 
and later events show that at least 36 kilos of this weight consist of edema fluid 


I I I I I I I I I I I t I I l I I I t I I I I I I I I I I I I I M I M M I I II I I I I I I I I I! I r ! I I r 1 II I l 1 I 



10 time IN DAYS 10 
I - 500 CC OF 6 % ACACIA I N SALINE 

2- I 000 CC OF 6 % ACACIA I N SALINE 

3- 300 CC OF 20 °/o ACACIA IN SALINE 

4- 400 CC OF 1 5 °fo ACACIA IN SALINE 

5- 500 CC OF 6 °fo ACACIA IN DISTILLED WATER 

Fig 3 


The scrotum is tremendously distended, measuring 102 cm in circumference Ascites 
is present There is no evidence of cardiac failure 

Urine Specific gravity 1 020, albumin four plus Microscopic, as before no 
red blood cells 
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Blood Hemoglobin 14 grams per 100 c c Red blood cells, 4,400,000 per cu mm 
Non-protein nitrogen 35 mg per cent Total plasma protein 3 41 gm per 100 cc 
Plasma albumin 0 71 gm per 100 c c Plasma globulin 2 70 gm per 100 c c 
Kidney function studies Uiea clearance 97 pei cent of normal (May 5) 

Basal metabolic rate minus 25 pei cent (May 10) 

Therapy The patient was placed on a high protein salt free diet Acacia was 
given at the times and in the quantities and concentrations indicated in figure 3 On 
April 16, 0 5 cc of salyrgan was given intravenously On April 22, salyrgan 1 0 cc 
was given intravenously Between April 15 and 20, the patient also received a total 
of 37 gm of potassium chloride b\ mouth It is difficult in the face of the emplov- 
ment of several different diuretic agents to evaluate their respective roles in the 
production of the moderate diuiesis which occurred between April 10 and 24 On 
April 25, 500 c c of 6 per cent salt free acacia in distilled water were given intra- 
venously This injection was followed bj a severe chill lasting 30 minutes and a 
temperature rise to 39 2° C A period of oliguria lasting about 10 to 12 hours ensued 
However, this was succeeded by a marked and rapid diuresis The plasma volumes 
charted as of April 25 and April 27 are not actual measui ements but are calculated 
on the basis of observed hemoglobin concentiation changes The\ indicate that fol- 
lowing the jnjection of the last 30 gm of acacia, a large rise in plasma volume! 
occurred Toward the end of the diuresis the plasma \ohnne leturned to below the 
initial figure By this time, the patient had lost 23 kilos, but still had edema Am- 
monium chloride was started on Mae 5, 1935 and the patient gradualh lost anothei 
12 kilos of edema fluid Pie was discharged almost edema free on June 6, 1935 
His liver was not palpable during either admission 
Case 4 Z R , white female, aged 22 

The patient was admitted on November 11, 1936 with the complaint of “kidney 
trouDle ” In January 1936 the patient noticed the insidious onsef of edema of the 
ankles Seveial days later she first complained of a see ere sore throat Iier urine 
w'as found to contain large amounts of protein Her family physician advised tonsil- 
lectomy which was performed on January 10 The patient remained in bed for one 
month during which time edema remained marked She resumed her household activ- 
ities in February 1936 and ate a normal diet She continued to have edema of the 
legs and face which became moie seveie despite the employment of a unde -variety 
of therapeutic measures The patient w’as therefore referred to this hospital for 
treatment 

Physical Examination Blood pressure 110 mm of Hg svstohe and 70 diastolic 
The patient is a well developed young white woman There is marked pitting edema 
of the subcutaneous tissues from the level of the tenth dorsal vertebra down There 
is a small amount of pleural fluid in the right chest A moderate amount of ascites 
is also present The fundi oculi are normal The heart is normal The livei cannot 
be felt 

Urine Amber, specific giavitv 1 029, albumin three plus Microscopic Many 
hyaline casts, rare red blood cells, occasional white blood cell 

Blood Hemoglobin 14 6 grams per 100 c c Red blood cells 5,380,000 per cu mm 
Non-protein nitrogen 40 mg per cent Total serum proteins 3 70 gm per 100 c c 
Serum albumin 0 80 gm per 100 cc Serum globulin 2 90 gm per 100 cc Serum 
cholesterol 621 mg per cent Serum chlorides 554 mg per cent Blood Wassermann 
and Kahn reactions negative 

Kidney function tests Urea clearance 67 per cent of noimal (Dec 4, 1936) and 
77 per cent of normal (Dec 22, 1936) 

Basal metabolic rate minus 12 per cent (Dec 2, 1936) 

Therapy The patient was placed in bed and given a diet low' in salt and con- 
taining 60 gm of protein per day On December 10, 1936 the diet w-as changed to 
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120 gm of protein and urea, 60 grn per day by mouth, was gnen as a diuretic Since 
no marked diuresis occurred on this regime, urea was discontinued on December 15, 
1936 and acacia injections were started on December 17, 1936 As can be seen in 
figure 4, diuresis followed the second injection of 500 c c of 6 per cent acacia m 
normal saline The patient lost a total of about 10 kilos of edema fluid in seven 
days and was practically edema free when discharged on December 24, 1936 



Fig 4 

Discussion 

Sown Volume Changes and Dnnesis When acacia in the concentra- 
tion of 6 per cent or more is introduced into the blood stream of patients with 
hypoprotemenua, an immediate increase in plasma colloid osmotic pressure 
and m plasma volume must of necessity occur However, the increase m 
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the plasma colloid osmotic pressure will cause fluid to be atti acted to the 
blood stieam and when a state of equilibrium is attained, it may well be that 
the increase in plasma volume will effectively counterbalance the original m- 
ciease in plasma colloid osmotic piessure Ihe final result will, therefore, be 
an increase m the plasma volume and in the total cn dilating plasma colloid 

In the present leport, the studies of plasma volume have been performed 
at times significantly distant from the acacia injections, since m this vva) the 
more permanent effects of acacia could be investigated The striking fea- 
ture of the results is that almost without exception, the persistence of diuresis 
following the injection of acacia was associated with increase in the plasma 
volume In the absence of actual measuiements of plasma colloid osmotic 
pressure, it is impossible to say whether it, too, increased during the periods 
of diuresis and hypervolemia Howevci, the decrease in plasma protein 
concentration noted during the same periods would indicate that if any rise 
in plasma colloid osmotic pressure did occur, it was probably of small mag- 
nitude Since the most consistent change following acacia injection was the 
increase in plasma volume, it seems logical to suspect that this change was 
the one responsible for diuresis This suggestion was originally advanced 
by Peters 8 in a stimulating discussion of the mechanism of acacia diuresis 
in neplnosis which concluded with the statement that “ It may well be the 
fullness of the blood stream which provokes the diuretic 1 espouse on the part 
of the kidneys ” 

The manner in which the “fullness of the blood stream” piovokes 
diuresis is not apparent from the data at hand It is, however, probable that 
the diuresis associated with increases in plasma volume is due to increased 
filtration of unne This may be due to the opening of more glomeruli b) 
the larger volume of blood or to an increase in the rate of blood flow through 
the kidneys In the absence of actual measurements of these variables, the 
mechanism provoking diuresis must remain obscure 

If increase in plasma volume provokes diuresis in nephrotic states, some 
of the so-called “ spontaneous ” diureses which we occasionally see may thus 
be explained When these diuieses have occuried in the absence of any 
change m the plasma protein concenti ation, they have usually been classed 
as exceptions to the Starling theory However, we now have evidence that 
large fluctuations in plasma volume and hence in the total circulating col- 
loid may occur in nephrotic states without any changes in the plasma protein 
concentration 0 Dunng the “spontaneous” diureses, despite constant 
plasma protein concentrations, large rises in the total circulating colloid may 
have occurred Such rises would act much like acacia in initiating and 
maintaining diuresis Our data do not support the view that the absolute 
volume of the plasma at any given time is the factor responsible for diuresis 
However, they do support the thesis that acutely induced increases in the 
plasma volume provoke diuresis The cause for this is probably to be found 
in the fact that gradual changes m plasma volume are compensated for, 
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while the more acute changes exceed, for a time at least, the ability of the 
body to compensate 

So mn Piotein Changes Following the injection of acacia, in accord 
with the report of Dick and associates, 3 the plasma protein concentration de- 
ci eased This change was due m part to hemo-dilution However, m three 
instances, hemo-dilution alone did not account for the decrease in plasma 
protein concentration Measurements of the plasma volume in these pa- 
tients revealed that the total circulating plasma piotein (derived by multi- 
plying the plasma volume by the plasma protein concentration ) , had actually 
decreased following the injection of acacia It is not to be inferred that the 
regeneration of plasma protein was impaired, for in one carefully studied 
case, 10 regeneration of plasma protein remained active following the use of 
acacia However, with diuresis, the urinary loss of protein increased suf- 
ficiently to account for the observed reduction in the total circulating plasma 
protein The explanation for this increase in proteinuria is not evident but 
is now being sought in this clinic At present, it is our belief that the in- 
creased proteinuria following acacia injection is due to increased glomerular 
filtration and not to a toxic action of acacia on the glomeruli In accord 
with this belief are the data of Bing 51 who has suggested that changes m 
the degree of proteinuria in the same patient reflect changes in glomerular 
filtration 

Red Cell Volume Changes The decrease in red cell volume following 
acacia therapy is largely a dilution effect 

Piactical Consideiations It is apparent that m the cases here reported, 
diuresis was provoked by acacia in much smaller quantities than those used 
by others 2 3 Our studies indicate that the aim of acacia therapy is to in- 
crease the plasma volume, and this may be attained with relatively small 
dosage of acacia We are now using intravenous injections of 500 c c of 
6 per cent acacia in normal saline as a dose for average adults, and this is 
lepeated at daily intervals for three or four days If acacia is going to be 
effective, results should be apparent with this dosage in most cases We see 
no point in forcing dosage much past this limit if no diuresis has resulted 
If diuresis does occur, 30 gram doses may be repeated at intervals which will 
of necessity vary with mdi\idual cases The plasma albumin level should 
be watched closely and if it falls too sharply, acacia therapy should be dis- 
continued until the albumin level has been substantially improved 

In selecting cases for acacia therapy, the following suggestions may be 
of value A previous adequate trial on a high protein salt-poor diet and 
diuretics such as urea or members of the saline diuretic group is definitely 
indicated in all cases These therapeutic measures may well be supplemented 
with others aimed at increasing the plasma volume and plasma proteins, e , 
transfusions of whole blood, serum or plasma If these measures fail 
acacia therapy should be considered Should an untoward reaction occuri 
the safest procedure is to stop using acacia The use of acacia need not be 
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limited to cases of so-called nephrosis, for our results have been equally 
good m cases of chronic active glomci ulonephritis in the nephrotic stage 

Conclusions 

1 Acacia provokes diuiesis in nephiotie edema b) inci easing the plasma 
volume 

2 A method of administration of acacia is piesented, based upon the 
above concept of its mode of action, and lmolung the use of i datively small 
doses 

3 The so-called deleterious effects of acacia described by other writers 
have been explained on giounds othci than those of toxicity of acacia 

4 Acacia has a definite place m the thciapy of pioperly selected cases of 
nephrotic edema 

I am dteplv indebted to Dr John P Peters for Ins valuable advice 
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RECENT STUDIES ON THE EXCRETION OF MALE 
SEX HORMONES IN MAN " 


By F C Koch, Chicago , Illinois 

Although androsterone and dehydroandrosterone, two substances of 
androgenic character, have been sepaiated from human urine, very little 
is known as to the significance of their occurrence and still less as to the 
fluctuations m the rate of excretion in health and disease It is geneially 
assumed that these substances are waste products formed from testosterone 
secreted into the blood stream by the gonads, but it is just as reasonable 
to expect that one or both of these urinary products may be precursors of 
testosterone or that they, or still other androgenic substances, ma> originate 
in part m other tissues or be present m our food 

A survey of the literature 1 reveals that too many investigators have 
attempted to answer some of these questions by extraction and biological 
assay methods which aie practically worthless for quantitative purposes 
In this paper I propose to present a summary of some of the results which 
my colleagues and I haye published on this problem m more detail else- 
whei e 11 2 ’ 3 

By means of the comb-growth response in the capon 4 and a complete 
extraction procedure for urine, 5 we arrive at values which are distinctly 
higher than the highest reported elsewhere and 20 to 60 times the lowest 
reported by others G ’ 7 Our higher values are due to two factors — the com- 
plete extraction of the urine, the liberation of androgenic activity by acid 
hydrolysis from what appears to be a conjugated form, and the prevention 
of the subsequent destruction thereof by acid by limiting the hydrolysis to 
the time of maximum yield 3 Table 1 clearly shows that 15 minutes’ acid- 
hydrolysis leads to a 70 to 160 per cent increase in androgenic units, but that 
two hours’ boiling again leads to a loss of activity The nature of the con- 


T\ble I 

The Effect of Length of Time of Acid Hydrolysis in Three Urines on the Yield of Androgens 


Sample 

International androgenic units per liter obtained when boiled for 

0 min 

M hr 

1 hr 

2 hrs 

6 hrs 

12 hrs 

A 



37 

29 

20 


B 



— 

35 


25 

C 

27 

66 

54 

38 

33 



^Presented at the St Louis meeting of the American College of Phjsicians, April 19, 
From the Department of Biochemistry, The Unrversit} of Chicago 
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jugated form, of the destructive process, and the significance of the con- 
jugation, remain to be determined 

Our studies on noimal men and women co\ ered urine collections for 27 
to 45 consecutive days The collections from men usually were pooled for 
tlnce consecutive days From the women we recencd two-day samples 
except during mensti uation, when the excretions w r cre pooled for the period 
These mines w r eie completely extracted, the androgenic and estrogenic 
activities sepai ated from each othei and assayed on capons and spayed rats 
l espectively 

The results are gieen in tables 2, 3, and 4 In seven of the eight sub- 
jects w T e hydrolyzed the mine for tw r o horns because at the time w'e had not 
discovered the importance of a brief period of Indiolysis In subject 4, w'e 
limited the hydrolysis to 15 minutes, hence the greater yield of androgenic 
units m this individual In both men and w r omen w r e obsene marked daily 
fluctuations in the urinai y excretion of androgens and estrogens The 
rates of excretion of the tw r o activities bear no relation to each other 

Only one of the normal men ga\e an indication of a cycle in the rate of 
excretion of androgenic substances Although the daily variations for a 
given individual and foi the gioup of men are marked, the daily averages 
foi the four individuals aie remarkably constant, ranging from 63 to 68 
international androgenic units The averages for the estrogenic activity are 
also remarkably close, that is, 9 to 12 gamma theelin per day By dniding 
the androgenic units per day by the gamma of theelin pei day, we obtain 

Tabu- II 


The Daily Urinary Excretion of Androgenic and Estrogenic Activities by Four Normal Men 
“An” designates international androgenic units per day 
“Es” designates estrogenic activity as gamma of theelin per da> 


Subject 1 ! 

age 27 yrs 

Subject 2 
age 26 yrs 

Subject 3 
age 30 yrs 

Subject 4 
age 35 yrs 

Days 

Q| 


An/Es 

Days 

An 

Es 

An/Es 

Days 

An 

Es 

An/Es 

Days 




3 

25 

10 

3 

El 

40 

5 

8 

3 

m 

12 

3 

2 

25 

8 

3 

I I 

39 

8 

5 

mm 

28 


3 

II 

37 

10 

4 

3 

69 

16 

4 

ii 

50 

4 

12 

ii 

27 

2 

14 

II 

45 

10 

5 

11 

25 

5 

5 

l ( 

34 

10 

3 

ii 

37 

18 

2 

II 

52 

26 

2 

II 

38 

13 

3 

1 ( 

38 

8 

5 

KM 

32 

2 

16 

II 

42 

10 

4 

II 

23 

16 

2 

(1 

24 

8 

3 

El 

65 

3 

22 

11 

24 

4 

6 

II 

58 

11 

5 

II 

33 

5 

7 

Rf 

20 

2 

10 

1 1 

79 

14 

6 

II 

65 

11 

6 

ll 

37 

5 

8 

D 

41 

El 

2 

II 

49 

10 

5 

II 

42 

10 

4 


45 

10 

H: 

it 

53 

3 

18 

4 

41 

11 

4 

II 

41 

16 

3 

“ 

48 

5 


ii 

36 

2 

18 

1 1 

36 

2 

18 


31 

10 

3 


63 

18 

4 

<i 

52 

18 

3 

3 

44 

2 

22 

4 

30 

21 

2 

II 

38 

10 

4 

KM 

lost 



KM 

40 

29 

1 

3 

34 

10 

3 

11 

34 

10 

3 

D 

46 

18 

3 

H 

lost 







II 

29 

9 

3 

ii 

62 

8 

8 

II 

13 

14 

1 





Ave values 

38 

9 

42 


41 


4 6 


41 

10 

4 1 






The urine of these subjects was boiled two hours before extraction 
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Table III 


The Daily Urinary Excretion of Androgenic and Estrogenic Activities by Four Normal Women 
“An” designates international androgenic units per dav 
“Es” designates estrogenic activity as gamma of theelin per day 


Subject 1 
age 34 yrs 

Subject 2 
age 3 1 yrs 

Subject 3 
age 24 yrs 

Subject 4* 
age 23 yrs 

Days 

An 


An/Es 

Days 


Es 

An/Es 

Days 

An 

Es 

An/Es 

Days 


Es 

An/Es 

5 M 

22 

7 

3 

3 

20 

44 

05 

2 M 

22 

5 

4 

2 

70 

21 

3 

2 

42 

31 

1 

2 

35 

38 

09 

2 M 

13 

5 

3 

5 M 

45 

4 

11 

(4 

21 

25 

0 8 

<( 

30 

22 

1 

44 

28 

10 

04 

2 

45 

8 

6 

44 

31 

28 

1 


18 

53 

03 

44 

36 

21 

2 

44 

45 

8 

6 

41 

29 

18 

2 

(1 

27 

30 

0 9 


19 

9 

2 

44 

42 

11 

4 

ii 

23 

21 

1 


27 

30 

09 

44 

22 

25 

09 

44 

49 

28 

2 

44 

19 

40 

0 5 


26 

60 

04 

(4 

42 

21 

2 

“ 

lost 



44 

20 

35 

06 


28 

40 

0 7 

44 

16 

16 

1 

44 

50 

25 

2 

44 

22 

30 

0 7 

*< 

25 

40 

0 6 

44 

46 

22 

2 

44 

53 

16 

3 

41 

17 

34 

05 

44 

26 

40 

0 7 

44 

lost 



44 

60 

16 

4 


lost 




18 

18 

1 

44 

23 

27 

0 9 

44 

63 

41 

2 

l< 

25 

30 

08 

7 M 

26 

13 

2 

44 

36 

18 

2 

44 

56 

32 

2 









44 

29 

28 

1 

44 

85 

28 

3 









44 

20 

10 

2 

44 

68 

24 

3 









4 4 

24 

22 

1 





Ave values 

25 

27 

0 93 


26 

36 

0 72 


28 

18 

1 6 


56 

20 

* 

OO 

CM 


* The urine of subject 4 was hydrolyzed for 15 minutes, the others for 2 hours 
M = menses 


Table IV 

A Summary of the Average Values from Tables II and III 
“An 15 ” designates the international androgenic units per day by the 15-minute boiling- 

procedure 

“An 1 " 0 ” the same by the 2-hour boiling-procedure 
“Es” designates the estrogenic activity as gamma of theelin per day 


Men 

Women 

Subject 

An' 5 

An' o 

Es 



Subject 

An 15 

An' » 

Es 

An l5 /Es 

An' °/Es 

i 

63* 

38 

9 

7 0 

4 2 

i 

42* 

25 

27 

1 6 

0 93 

2 

68* 

41 

9 

7 6 

4 6 

2 

43* 

26 

36 

1 2 

0 72 

3 

68* 

41 

10 

68 

4 1 

3 

47* 

28 

18 

2 5 

1 5 

4 

66* 

40 

12 

5 5 

3 3 

4 

56 

34* 

20 

28 

1 7 

Average 




6 9 

4 1 





2 0 

1 2 


* These values are calculated on the assumption that the yield of androgenic activity is 
increased by 66 per cent over the 2-hour hydrolysis if boiled 15 minutes instead 


what we call our An/Es ratios This ratio ranges from 1 to 22 for the 
men, but when averaged again covers a relatively narrow range of 5 5 to 7 6 
In the normal women the rate of excretion of androgens is also variable 
and of a high order, but distinctly lower than in men The averages are 
again relatively constant as shown m table 4 The daily excretion of estro- 
gens also varies considerably m normal women, but tends to be higher than 
in men There is good evidence of the periodic rise and fall m the excre- 
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tion of estiogens in 1 elation to the menses 1 he excretion of the estrogens 
geneially is lnghei 7 to 14 da)s aftei the onset of menstruation and again 
6 to 12 days before the next pcnod Ihe excretion is lowest during men- 
struation The An/Es latios also vaiy tiemendously m each of the four 
women, ranging fiom 0 3 to 11, but the a\eiagcs langc from 1 2 to 2 8 for 
women as compaied with 5 5 to 7 6 for men (table 4) 1 his change in 

ratio is due to the fall in excretion of androgens and rise m estrogens m 
women as compared with men 

In the present state of oui knowledge we do not know' how’ to explain 
these remarkable fluctuations It is very probable that the exogenous 
source of these hoimones is negligible because their presence in foods is 
limited to exceedingly small amounts and because their absorption probably 
is lelatively difficult Whether the endogenous source is limited to the 
gonads oi whether the suprarenals and In er at e also lm olved in the healthy 
individual, remains to be determined 

Studies in Hypogonadism In tw'O castrates w r e found 1 to 3 5 inter- 
national capon units of androgens and 3 to 4 5 gamma theelin pei liter of 
urine These amounts may easily be of exogenous oiigm In seven 
eunuchoids, the daily excretion \aned fiom 5 to 19 international capon units 
of androgens and 1 to 9 gamma theelin pei da) In two cryptorclnds, the 
values were 9 to 31 and 1 to 6, respectively Apparently there is no doubt 
that these extreme conditions lead to a very low’ excretion of both sex hor- 
mones How’evei, m spite of the low’ absolute excretion, the An/Es latios 
ranged f i om 0 3 to 3 1 

Studies m Gynecomastia In three cases of gynecomastia we found 0 
to 37 andiogemc units and 5 to 15 gamma theelin excieted pei day The 
An/Es ratios ranged from 0 1 to 2 5, but no excess excretion of estrogens 
w'as observed 

Studies in Vnihsm In thirteen cases of vnilism without obvious 
adrenal involvement, the daily excretion of androgens ranged fiom 5 to 55, 
of estrogens, from 4 to 19, resulting in ratios ranging from 0 2 to 7 5 In 
four cases with adrenal involvement, the androgen excietion values w’eie 0, 
44, 69, and 480 international units per day, and 4 to 8 gamma estrogens per 
day The case with the highest value gave the An/Es latio of 60 In gen- 
eral there appears to be a tendency to an increased An/Es ratio with a fall 
in excretion of estrogens in cases of virilism This is, how’ever, not ahvays 
true The patient with an excretion of 480 international androgenic units 
is of special mteiest for several leasons First, because after removal of 
the adrenal cancer, the hirsutism disappeaied, second, because absorption 
spectra studies indicate a possibly closer chemical relation of the androgenic 
substance to testosteione than to androsterone or dehydroandi osterone , 
and third, because studies by others on an oxidation product of a cortical 
adrenal hormone demonstrate its relation to testosterone chemically as well 
as biologically 8 ’ 0 This oxidation product was found to be one-sixth to one- 
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fourth as active as andiosteione m the capon Others 10 ’ 11 have found ex- 
ceedingly high concentrations of androgens m the urine from cases of 
adrenal tumors 

Summary 

1 Thei e are marked daily fluctuations m the ui mary excretion of andro- 
gens and estrogens m noi mal men and women 

2 The a\ erage dad) excietion of androgens is 63 to 68 international 
units m men and 42 to 56 units m women 

3 The average daily excretion of estrogens, calculated as gamma of 
theehn, is 9 to 12 gamma foi men and 18 to 36 gamma for women 

4 In male castrates, exceedingly small amounts of sex hormones are 
found m the ui me 

5 In eunuchoids the excretions of sex hormones aie distinctly lower 
than m normal individuals 

6 In gynecomastia, no excess excretion of estrogens was observed 

7 In virilism there is a tendency toward a lower excretion of estrogens 
with a normal or highei excretion of androgens 

8 In some cases of virilism with adrenal involvement, the excretion of 
androgens is exceedingly high 
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MYXEDEMA, PRESENTATION OF A GROUP OF CASES 
ILLUSTRATING PHASES OF THE DISEASE 
WHICH ARE RECEIVING ATTENTION 
IN RECENT LITERATURE 

By A Ravin, M D , Duivei , Coloiado 

Recent investigations of mjxedema ha\e gieatly increased our knowl- 
edge of the disease Attention has been directed to newly recognized symp- 
toms, to changes m the cholesterol and carbohydrate metabolism, and espe- 
cially to the heart findings 1 he following case lnstoi les are presented 
because they lllustiatc these and other features of the disease Since the 
cardiovasculai changes m ni) x ulema have been the object of so much dis- 
cussion, they have been stressed in this article A hypothesis to explain 
these changes on a pathological physiological basis is presented 

Case RrroRTS 

Case 1 Spontaneous myxedema vt a woman aged 51 , typical signs and symp- 
toms, cluomc valvular disease of hcait vt association with “ myxedema hcait ”, 
maikedly dilated heart decreasing m size with thyroid thciapy, via case vi voltage in 
clcctrocardiogi am with treatment, small maintenance dose of thyioid 

B G, a white woman of 51, entered the clinic m January 1934 complaining of 
“shortness of breath,” “lack of life,” and "difficulty in hearing” One sister had 
diabetes and her father had had a cancer of the eyelid Menopause occurred eight 
years ago Her knees were stiff and swollen at 19 years of age Patient believed 
that she was quite well until six or seven years ago At that time she noticed that her 
eyelids became puffy , shortly afterwards her feet became edematous and recently her 
entire body, especially her abdomen, had begun to swell Sbe lacked energy Memory 
was poor and she could neither think nor act rapidly Her hearing had become poor 
and her voice husky in recent years She could not stand cold weather Her hands 
did not perspire The skin had become dry and scaly In spite of a poor appetite, 
weight had not been lost 

Examination levealed a small white woman who walked with a slow shuffling 
gait She reacted slowly and talked slowly in a rather coarse, low-pitched voice 
The skin was pale, dry, coarse and scaly On each cheek was a small area of cyanosis 
Hair was present only on the eyebrows, scalp, and pubis and in these regions it was 
scant, coarse, and brittle The facial expression was dull and hea\y The cheeks 
were puffy and the lips thick The thyroid could not be palpated A few fine rales 
were heard at the bases of both lungs posteriory The blood pressure was 138 systolic 
and 102 diastolic The pulse rate was 60 per minute with a regular rhythm The 
heart was enlarged to percussion A systolic murmur, most intense at the apex, was 
heard over the entire precordium There was a r ery little evidence of peripheral 
arteriosclerosis The abdomen was distended but no shifting dullness was obtained 
The liver was not palpated and was not down to percussion A pitting edema of 
both legs was present 

The basal metabolic rate was minus 31, the blood cholesterol 300 mg per 100 c c , 

* Received for publication February 20, 1937 
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the urine normal and the blood Wassermann test negative The blood contained 
3,470,000 red blood cells per cu mm and 9 8 grams of hemoglobin per 100 c c The 
gastric analysis (test meal) showed no free hydrochloric acid and a total acidity of 8 
degrees The sugar tolerance curve (1 75 grams of glucose per kilogram body weight 
was given m all sugar tolerance tests) showed a somewhat diminished tolerance, the 
peak was at 192 m the first hour with a return to normal at three hours All com- 
plexes m all leads of the electrocardiogram were of low 7 voltage Left axis deviation 
was present 1 he chest roentgen-rav (figure 1, A) revealed a bilaterally enlarged 
heart 

One-half gram of desiccated thyroid (Lilly’s) was found to be sufficient to keep 
the basal metabolic rate within normal limits Marked clinical improvement was 
evident shortly after starting treatment The patient began to react more rapidly, 
walk more rapidly, and speak more rapidly The puffiness gradually left her cheeks 
and eyes and the dull, myxedematous facies gave way to a more alert expression 
The skin became more smooth and oily and hair began to grow more abundantly 
Fatigue and weakness diminished The edema of the extremities left As the heart 
action became more vigorous, the systolic murmur remained and increased somewhat 
in intensity This finding, combined with a history of “ rheumatism ” at the age of 
19, made the diagnosis of rheumatic heart disease w’lth mitral insufficiency very 
probable 

The remarkable changes which occurred in the size of the heart are illustrated 
m figure 1 On 4/12/34, the date of the last film, the basal metabolic rate was plus 
eight, the pulse rate 62 per minute, the blood pressure 135 systolic and 90 diastolic, 
the hemoglobin 12 8 grams per 100 c c and the red blood cell count 5,100,000 per cu 
mm The electrocardiogram showed an increase in voltage of all complexes in all 
leads, the left axis deviation persisted A gastric analysis still showed an achlor- 
hydria with a total acidity of 10 degrees A sugar tolerance on 5/27/34 revealed a 
peak of 220 in one hour with a return to normal in three hours 

Note (1) The very small dose of desiccated thyroid required to keep 
the basal metabolic rate at normal and produce the changes noted (2) The 
remarkable decrease in heart size under thyroid therapy (3) The low 
voltage m the electrocardiogram associated with the enlarged heart and the 
increase in voltage as the heart diminished in size under thyroid therapy 
(4) The association of “ myxedema heart” with a valvular lesion probably 
of rheumatic origin (5) The family history of diabetes in a sister and 
the presence of a somewhat decreased sugar tolerance in the myxedematous 
state with a further decrease in tolerance after treatment 

Case 2 Spontaneous myxedema in a woman aged 31, typical signs and symp- 
toms, including mcnonhagia, variations in heart sice with degree of hypothyroidism 
association of iheumatic heart lesions and " myxedema heart ” 

M S , a white woman, aged 31, entered the clinic on 3/24/31 complaining of 
extreme dyspnea on exertion and menorrhagia About two years previous to her 
entrance she began to notice difficulty in breathing on exertion She suffered con- 
stantly from extreme lassitude In the last few years although her appetite had 
remained the same, she had gamed 30 pounds in weight She complained also of 
frequent headaches, occasional numbness of the right forearm and hand, painful and 
excessive menses, and sterility The family history was essentially negative Her 
husband had tuberculosis There was no history of rheumatic fever, chorea or 
f i equent sore throats Phvsical examination on admission showed an obese woman 
with puffy face and swollen eyelids, dry and scaly skin, and coarse hair Blood 
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Fig 1 Case 1 ( A ) Before treatment BMR — 31 Blood cholesterol 300 mg per 

100 c c 

( B ) One month after starting treatment BMR plus 3 Blood cholesterol 180 mg per 
100 c c 

( C ) Two months after starting treatment BMR plus 1 

( D ) Three months after starting treatment BMR plus 8 
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pressuie was 120 systolic and 80 diastolic Pulse rate 62 No murmurs were heard 
The basal metabolic rate was minus 30 

Under thyroid therapy the patient improved marvelously In August 1932, 
however, she stopped coming to the clinic She continued to take thyroid for a 
number ot months and then stopped In August 1934 she returned with very much 
the same storv as on her first admission She felt weak, tired easily and had no 
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Tig 2 Case 2 (A) Two months befoie patient’s first entrance into clinic BMR at 

time of admission into clinic was — 30 

(B) Patient had been taking thyroid for over one and a half years BMR — 10 It must 
be noted m comparing the plates that although in the other three plates the diaphragm is almost 
at identical levels, in this plate it is slightly loiver 

(C) Patient had been without thvroid for about one and a half > ears BMR 36 

(D) After about four weeks of thyroid therapy BAIR 14 
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energy Her entire body seemed, to her, to be more or less swollen Her skin had 
recently become coarse and her finger nails brittle Examination revealed most of 
the signs of mvxedema slow response, dry, coarse skin, puffy cheeks and swollen 
eyelids llie heart w-as enlarged to percussion No murmurs were heard Hie 
basal metabolic late w'as minus 34 and blood cholesterol 236 mg per 100 cc The 
sugar tolerance curve was normal Electrocardiogram rerealed a low r \ oltage of all 
complexes 


Upper Pecord' 9-1- 34" Lower Record ' 

1/lOth Second 1/Slh and l/2Slk Stand Millimeters 





Lttti No 3 — Btltoeen Left Arm and Left Lee 


Fig 3 Electrocardiographs taken on Case 2 Upper tracing on 9-1-34 before thyroid 
therapy Lower tracing on 9-27-34 after about four weeks ot treatment 

Four weeks after starting thyroid therapy (final maintenance dose was three 
grains of desiccated thyroid daily) the patient showed the usual signs of improve- 
ment Examination of the heart at this time showed it to be normal in size Very 
definite mid-diastolic, presystolic, and systolic murmurs were beard and the diagnosis 
of mitral stenosis and insufficiency was beyond question These murmurs w r ere not 
heard before treatment in spite of several careful examinations The interesting 
changes which occurred in the size of the heart are illustrated in figure 2 The elec- 
trocardiogram showed increased voltage throughout (figure 3) A sugar tolerance 
taken eight months after starting treatment was normal A blood cholesterol at the 
same time w'as 137 mg per 100 c c 

Note (1) Yai lations in heart size couespondmg to degree of hypo- 
thyroidism (2) Association of “myxedema heait” and rheumatic heart 
lesions (3) Menorrhagia, which is lefened to as of frequent occurrence 
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m myxedema (4) Absence of the chaiacteristic murmuis of initial 
stenosis and insufficiency m the hypothyroid state Several factois are 
piobably involved Most important is probably the deciease m velocity of 
blood flow The diastolic nun mm s of initial stenosis will sometimes dis- 
appear when auncular fibi illation sets in, and the explanation usually given 
is that the absence of murmuis results fiom the deciease in velocity of blood 
flow The conditions appeal analogous The increased viscosity of the 
blood in myxedema may hinder the production of muimurs The possi- 
bility of dilated rings in a dilated heart must be considered 

Case 3 Spontaneous ni yvedcma in a 16 yeai old girl , typical signs and symp- 
toms, heart size ruitlnn noimal limits before treatment with decrease in size after 
tieatment, abnounal electrocai diograplnc featmes with change to normal after thy- 
i oid therapy 

S C , a white girl, aged 16, entered the clinic on 1/15/34 with a history of being 
tired and cold all the time, having no appetite, swelling of the feet, and infrequent 
menses Symptoms had been present for the last five years and during that time 
she had been told by a pmate physician that she had heart and kidney trouble and 
had been in a hospital with a diagnosis of cardio-renal disease Physical examina- 
tion revealed enough of the signs of myxedema to make the diagnosis quite evident — 
mental retardation, pale, diy skin, dull facies, marked supraclavicular pads of fat 
(figure 4) and slow pulse The heart was apparently normal in size with a transverse 
diameter of 10 3 cm There was no edema of the extremities The basal metabolic 
rate was minus 41 , blood cholesterol 350 mg per 100 c c , fasting blood sugar was 
64 mg per 100 c c The electrocardiogram revealed flat T-waves in all leads, right 
axis deviation, and a QRS spread of 0 12 second The patient showed the usual 
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marked and gratifying improvement with thyroid The transverse diameter of the 
heart deci eased to 9 6 cm The electrocardiogram now showed T-waves of good 
voltage in all leads, normal a\is deviation, and a QRS spread of 0 08 second 

Note (1) Change in heait size even though the heart was apparently 
normal in size before treatment (2) Marked electrocardiographic changes 
with a heart of apparently normal size (3) The erroneous diagnosis of 
renal, or cardio-renal disease, not infrequently made in these cases 

Case 4 Postopci ativc myvedema in a woman aged 27 , mental icactivity out 
of piopoition to myxedematous state, abnoimal clcctrocai diograpli with heart of 1101 - 
mal size, mailed anemia icspondtng only to von adnunistiation , piolongcd tendon 
i c ft eves 

J B, a white woman, aged 27, entered the clinic on 11/27/34 complaining of 
“nervousness and palpitation” of several yeais’ duration In 1928 she noticed some 
enlargement of her neck, her ner\ousness and palpitation began about the same time 
The next year exophthalmus, more prominent on the left, appeared In July 1933 the 
diagnosis of toxic goiter was made and a thyroidectomy performed This resulted 
in a temporary improvement of the symptoms but the neivousness and palpitation 
soon returned On entrance into the clinic she complained also of being eery weak 
and tiring easily Although her appetite was poor, it was significant that she had 
not been losing weight For several months a puffiness of the face and eyes had been 
noticed She was sensitive to cold and her skin had become dry and coarse Men- 
struation had begun at 14 and had been regular and normal until the toxic goiter 
developed, when the flow became excessice, after thyroidectomy, the flow became 
normal 

Patient was very talkative and spoke rather rapidly She thought and responded 
with normal or increased rapidity In general, her behavior corresponded more with 
that of a hyperthyroid than a hypothyroid individual The facies presented a peculiar 
combination of the residue of hyperthyroidism (exophthalmus) and the features of 
hypothyroidism (puffy cheeks and eyelids, pasty skin) The skin was pale, dry and 
scaly The blood pressure was 100 sy r stohc and 76 diastolic Pulse rate was 70 per 
minute and regular Heart sounds were faint There was no evidence of peripheral 
edema Reflexes showed the prolonged contraction considered by' Chaney 12 as 
pathognomonic of myxedema 

The basal metabolic rate was minus 30, the blood cholesterol 310 mg per 100 c c , 
the urine normal , and the blood Wassermann test negative The blood contained 
3,270,000 red blood cells per cu mm and 8 8 grams of hemoglobin per 100 c c The 
sugar tolerance curve was normal, possibly slightly high, as the peak was at 176 
Roentgen-ray showed the heart to be of normal size and appearance The electro- 
cardiogram revealed a low voltage of all complexes in all leads, the T-wave in Lead 
H was iso-electnc 

Desiccated thyroid, one-half gtain daily, was started and the dose wis gradually 
increased to two grains daily On this dose the basal metabolic late became and 
remained normal (minus 7 to plus 9) and the blood cholesterol fell to 173 mg per 
100 c c The heait showed no significant change in size The voltage of the 1-wave 
in Lead II became one mm and the voltage of the other complexes increased slightly 
The change in the patient’s condition was the remarkable one usually seen in these 
cases, she felt well and had very few complaints On 4/4/35, five months after 
starting thyroid therapy, the hemoglobin was still 8 8 grams per 100 c c in spite of 
the improvement in the other signs and symptoms Iron by mouth was started and 
on 6/7/35 the hemoglobin had increased to 13 7 grams per 100 cc Figure 5 shows 
the change in the Achilles tendon reflex which occurred under tieatment 
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(A) 

Norm . a l 
Time 0.2¥se c 



Dec 8, t13i 
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B M R. - ? 
Time 0. 3 6 sec 



Fig S Case 4 Prolongation of the Achilles reflex m the myxedematous state (B) 
and shortening after thyroid therapy (C) A normal record (A) is presented for com- 
parison 
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Note (1) The piesence of a mental activity such as one might expect 
in hjpeithyioidism persisting aftei the physical and laboratory signs of 
myxedema had developed It is, of course, probable that the patient was 
mentally letarded in companson to her previous hyperthyroid state, she still 
showed, howevei, a mental reactivity out of all propoition to her liypo- 
thyioid state (2) The piesence of low voltage in the electrocardiogram 
with a heait of noimal size (3) The most notable change in the electro- 
cardiogram aftei therapy was mciease in the voltage of the T-wa\e in Lead 
II (4) The failure of the lather marked anemia to respond to thyroid 
theiapy and the good response when iron was given (5) The presence of 
the piolonged leflex as noted especial!) in the Achilles tendon reflex 

Case 5 Spontaneous myxedema in a woman, aged 51, with an mteicsting family 
lustoiy of diabetes 

M M , a white woman, aged 51, entered the clinic on 12/18/34 with numerous 
complaints, including the usual ones of fatigue, shortness of breath, inability to 
tolerate cold, poor appetite, constipation and slow mentation Examination revealed 
the common signs of myxedema The basal metabolic rate was minus 38, the blood 
cholesterol 283 mg per 100 c c , the blood Wasscrmann test negative Urine was 
normal except for a small number of pus cells The blood count showed 3,800,000 red 
blood cells per cu mm and 12 5 grams of hemoglobin per 100 cc The sugar tol- 
erance curve was normal The gastric test meal showed no free hydrochloric acid 
and a total acidity of eight degrees Roentgen-ray revealed a normal sized heart 
In the electrocardiogram inverted T-wa\ es in all leads, low voltage, and a slight 
left axis deviation were present 

Three grains of desiccated thvroid daily were required to keep the basal metabolic 
rate within noimal limits Laboratory tests six months after starting treatment were 
as follows Red blood count 4,250,000 cells per cu mm , hemoglobin 14 5 grams per 
100 c c , blood cholesterol 167 mg per 100 c c , sugar tolerance normal — the curve 
was somewhat flatter than before treatment, gastric test meal unchanged Heart 
size was unchanged The electi ocai diogram had become noimal with an increase 
in voltage of the QRS complexes, upright T-waves m all leads, and no axis deviation 

Of special interest in this case is the family history A sister died of diabetes 
A son died in diabetic coma A daughtei has diabetes and congenital heart disease 

Discussion 

Tenmnology The teim myxedema was applied by Ord, 1 m 1880, to 
the syndiome of “ adult cietimsm ” As is common in othei diseases, the out- 
standing or unusual characteristic of the disease was used as a name for the 
entire condition When we speak, therefore, of an individual having myx- 
edema, we lefer to the entire syndiome — the slowed mental and physical 
processes, the dry skin, the buttle nails, the elevated blood cholesteiol, the 
changed piotein and mmeial metabolism, and the othei recognized changes 
— not to the single feature of myxedematous mfiltiation of the tissues 
Since deciease oi absence of thyroid secretion pioduces the state of myx- 
edema in all of its features, we must considei myxedema as a manifestation 
of diminished thyroid secretion Hypothyroidism, and myxedema are, 
theiefore, synonymous terms To speak of hypothyroidism without myx- 
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edema, as is occasionally done, is incorrect unless the term myxedema is 
used in its restricted sense , in which case one could also speak of myxedema 
without myxedema, using the term first as the name of a clinical entity and 
then as a description of a specific pathological condition The expression 
“ hypothyroidism without myxedema ” is usually misused m reference to 
mild cases of myxedema, or, more frequently, to cases of hypometabohsm 
Myxedema and hypothyroidism imply more than hypometabohsm and should 
not be used in the absence of other evidences of diminished thyroid function 
Symptomatology When it is recalled that the symptoms of myxedema 
are all produced by the absence of one hormone and entirely alleviated when 
that hormone is leplaced, it is not surprising that a striking similarity is 
usually noted m the histories of cases of myxedema Variations are to be 
expected m degree rather than m kind Furthermore, it is unlikely that one 
symptom or sign would occur without the others being present m about equal 
degree If, as recent experience indicates, normal cholesterol metabolism is 
closely dependent on the presence of a normal amount of thyroxin, we would 
not expect a markedly lowered basal metabolic rate due to lack of thyroxin 
without some evidence of altered cholesterol metabolism The same reason- 
ing applies to the other changes The occasionally noted variations from 
this conclusion may possibly be explained in three ways First, our normal 
standards for any one sign or symptom are averages from which marked 
variations must occur and what may, therefore, appear to be normal by our 
standards may really be abnormal for a specific individual, or vice versa 
Second, it is possible that variation may occur at times in the susceptibility 
of a certain tissue to thyroxin , the tissue may develop an increased sensitivity 
or an increased retractility to thyroxin Third, one or more of the signs of 
diminished thyioid secretion may be concealed by the presence of another 
pathological condition affecting the same signs m an opposite manner 

Means and Richardson 2 print a table compiled by Krantz showing the 
incidence of various signs and symptoms, table 1 is in great part derived 
from that table and shows m outline those symptoms which occur m the 
majority of cases Experience indicates that the symptoms of myxedema 
develop slowly over a period of months and years Menorrhagia is fre- 
quently seen in women in whom myxedema occurs before menopause 3 
M S (Case 2) had two uterine curettements with little relief for a symp- 
tom that responded readily to thyroid therapy J B ( Case 4) illustrates a 
condition occasionally seen in patients with postoperative myxedema Al- 
though most of the signs and symptoms of myxedema were present 

lowered basal metabolic rate, elevated blood cholesterol, dry pasty skin, 
inability to stand cold, and fatigue — the mental processes were not slowed 
and weie, indeed, more of the type which one might expect with her previous 
state of exophthalmic goiter Thyroid medication produced marked im- 
provement Since her reactivity had always been normal or increased, very 
little change was noted in this feature, one did, however, feel that her speech 
and actions were more relevant and consistent than they had been previously 
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Iabll I 


M>\cdcma 

Symptoms and Findings 


General 

(1) Fatigue 

(2) Weakness 

(3) Inability to stand cold 

(4) Weight increase 

(5) Fat increase 

General 

Supracla\ lcular 

Skill 

(1) Paleness 

(2) Dryness and scalincss 

(3) Absence of sweating 

(4) Hair — Scant} 

Coarse 

(5) Nails brittle 
Cnciilatoiy 

( 1 ) Shortness of lire ith 

(2) Slow pulse 

(3) Small pulse pressure 

(4) Poor quality of heart sounds 

(5) Dilation of heart 

(6) Electrocardiographic changes 

Low voltage, especiallj m T- 
waves m Leads I and II 


Edema 

(1) Ejclids 

(2) Face — checks 

(3) Ankles 

Non-pitting 

Pitting 

Menial and Neurological 

(1) Drowsiness 

(2) Slow speech 

(3) Numbness and tingling 

(4) Impairment of memory 

(5) Impairment of hearing 

(6) Prolongation of tendon reflexes 
Gash otulethnal 

(1) Constipation 

(2) Poor appetite 

(3) Indigestion 
Blood 

(1) Increased cholesterol 

(2) Moderate anemia 
Loxvtrcd Basal Metabolic Rale 


Perhaps in this case the nervous s>stem had been so sensitized that it re- 
sponded to smaller amounts of thyroxin than the other tissues 

The presence of “ circumsci ibed myxedema” m cases of hyperthyroid- 
ism has recently been receiving some attention 4 and presents an interesting 
paradox Perhaps the explanation is m terms of development of decreased 
sensitivity to thyroxin m a limited area 

Basal Metabolic Rate The lowered basal metabolic rate is certainly of 
great importance in the diagnosis of myxedema It must be emphasized, 
however, that a low basal metabolic rate is not of itself an absolute indica- 
tion that hypothyi oidism is present Many individuals have a basal meta- 
bolic rate well within the myxedema range and have no myxedema The 
low rate may represent their noimal, or some factor other than lack of 
thyroxin may cause the lowered metabolism 

When the basal metabolic late falls below minus 20, patients with 
myxedema usually begin to show mild symptoms — sensitivity to cold, dry- 
ness of skin, absence of sweating, but they do not develop the marked 
symptoms — swelling, mental retardation, cai diovascular changes — until the 
basal metabolic i ate has been below minus 30 foi some time 3 The question 
of whether symptoms of myxedema can occui with a noimal basal metabolic 
late is often raised Patients aie occasionally seen who have normal basal 
metabolic rates and who pi esent symptoms which might be of myxedematous 
origin and which appear to respond to thyroid One such case was seen 
recently in which there was also a somewhat elevated blood cholesterol 
When we recall that the basal metabolic rate is influenced by factors other 
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than thyroid, the possibility of a myxedematous individual with a normal 
basal metabolic rate would appear to exist Those cases m which the basal 
metabolic rate is elevated because true basal conditions Were not obtained 
dui mg the test do not belong in this category but should not be forgotten 
An individual whose normal basal metabolic rate is plus 20 or more might 
show signs of hypothyroidism with a normal basal metabolic rate A myx- 
edematous individual taking dmitro-ortho-cresol 5 would be an excellent 
example of a case of myxedema with a normal or even elevated basal meta- 
bolic rate Whether cases might exist m which some substance similar to 
dmitro-ortho-cresol would be produced spontaneously in an individual hav- 
ing myxedema, thus fulfilling the abo\ e conditions, remains for the future to 
decide 

Blood Cholesterol Although it has long been known that changes m 
cholesterol metabolism are associated with thyroid dysfunction, the im- 
portance of these changes has only been recognized m recent years In- 
vestigations have shown that the blood cholesterol is usually diminished in 
hyperthyroidism and almost invariably elevated m hypothyroidism So 
consistent is this elevation of the blood cholesterol in myxedema that it has 
been suggested that the three criteria for the diagnosis of myxedema be 
(1) the presence of the characteristic symptoms and physical findings, (2) 
a lowered basal metabolic rate, and (3) an elevated blood cholesterol To 
these might be added a fourth, return of the above three to normal under 
thyroid therapy It has been pointed out that the efficacy of treatment can 
usually be predicted on the basis of whether or not the blood cholesterol ±s 
elevated Those cases which have low basal metabolic rates and no signs of 
myxedema rarely show elevated blood cholesterols and are rarely benefited 
by thyroid therapy Hurxthal 6 believes that the finding of hypercholester- 
emia, m the absence of its few other common causes, points more specifically 
to thyroid deficiency than does the finding of a low metabolic rate Deter- 
mination of blood cholesterol has attained such importance that it may be 
said that no report of a case of hypothyroidism is complete unless the blood 
cholesterol value is given It is interesting to note that m Case 2 the blood 
cholesterol before treatment, 236 mg per 100 c c , might possibly have been 
considered a high normal After treatment, however, it fell to 137 mg per 
100 c c , showing that the initial value represented an increase of more than 
70 per cent over the normal value and again emphasizing the importance of 
variations in normal as an explanation of unexpected findings 

Recent studies of creatinuria in children with hypothyroidism require 
comment Until about the age of puberty creatine is normally found m the 
urine of children of both sexes In hypothyroidism m children the creatine 
excretion may dimmish or cease entirely With proper administration of 
thyroid creatine again appears in the urine 7 

Cat bohydiatc Metabolism A consistent feature of experimental and 
clinical studies on carbohydrate metabolism is the lack of agreement between 
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the results of vanous workcis Seveial factois piobably account foi this 
pooily controlled expei mients, conclusions drawn fiom too small a number 
of cxpcuments, and the presence of only a small con elation between the two 
conditions The conclusion that in myxedema the toleiance for cai bo- 
hydrate is mci eased appears to be commonly accepted in recent literature 
but cannot be drawn with assurance from the results of cxpcuments on ani- 
mals 8> 0 The same is true of work on patients with myxedema without any 
evidence of diabetes , low blood sugars, 1101 mal blood sugars, low prolonged 
sugar tolerance curves, high prolonged sugar tolerance curves, and other 
types of curves have been reported A glaring fault in many of these re- 
ports is the small numbei of cases Some recent well controlled experi- 
ments 10 on hypothyroidism induced by total thyroidectomy indicate that car- 
bohydrate metabolism is not significantly influenced by the hypothyroidism 
following total thyroidectomy The belief that the tolerance for carbo- 
hydiate is inci eased in myxedema would appear to rest on two factors first, 
it is well recognized that the sugar tolerance is diminished m hyperthyroidism 
and one would expect it to be increased in hypothyi oidism , second, rathei 
definite evidence exists that when diabetes mellitus and myxedema occur in 
the same individual, the diabetes becomes more severe as the myxedema is 
treated It is believed that the decreased seventy of the diabetes m myx- 
edema results fiom the lowered metabolism and does not indicate any 
antagonism between the secretions of the thyioid and the pancreas The 
lack of agreement concerning the effect of hypothyroidism on patients with- 
out evidence of diabetes, and the general agreement concerning the mitigat- 
ing effects of hypothyi oidism on diabetes may possibly be correlated as fol- 
lows The effect of hypothyi oidism, or possibly lowered basal metabolic rate 
only, is not gieat enough to be detected by a lather crude test such as the 
sugar tolerance test because of the gieat reserve present in the carbohydiate 
metabolism When, however, this reserve is lost, as in diabetes, the effect 
becomes evident 

Shepardson and Wever 11 came to the conclusion, from a leview of the 
literature “ that the coincidence of diabetes mellitus and myxedema is prob- 
ably no more nor less common than could be predicted from the occurrence of 
the two diseases separately ” They also concluded that only 13 cases of 
diabetes combined with myxedema have been reported in literature Ihe 
actual number must be much greater The family history of diabetes in two 
of the above cases (Cases 1 and S) is very interesting Case 1 is the only 
one that presented an abnormal sugai tolerance curve She showed dimin- 
ished tolerance which was somewhat further diminished by thyroid therapy 
but not beyond the limits of error of the test 

Change m Reflexes In 1924 Chaney 12 described the abnormally pio- 
longed character of the tendon reflexes m myxedema On striking the 
tendon, the muscle contracts about as rapidly as normally, but remains con- 
tracted for as long as a second and relaxes slowly Chaney apparently 
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obtained this prolongation m all of his cases of myxedema and considered it 
to be specific for myxedema since it did not occur m other conditions asso- 
ciated with lowered basal metabolic rates Although this prolongation of 
the reflex is very striking and characteristic, it certainly is not always present 
Case 1 did not show it or at least did not show it to an extent to be clinically 
obseivable Case 3 showed it at times and at other times gave a quite rapid 
and normal reflex When the prolonged reflex is present, it returns to nor- 
mal with the basal metabolic rate Figure 5 shows the nature of the reflex 
as obtained in Case 4 and the impiovement with therapy The prolonged 
reflex is an interesting sign which may, at times, be of help m diagnosis, but 
too much importance must not be attributed to its absence 

Blood and Unite The moderate degree of anemia which occurs m most 
cases of myxedema has been attributed to the diminished activity which the 
blood forming tissues share with all the other tissues It must be remem- 
bered, however, that the pastiness of the skin in myxedema is out of all 
proportion to the degree of anemia, which may be very mild Some im- 
provement of the blood count and hemoglobin occurs with thyroid treatment 
but it has been my expenence that iron therapy must often be used to bring 
the blood up to a full normal In spite of remarkable improvement in all 
other ways in Case 4, a fairly marked anemia did not respond to thyroid 
hut responded almost immediately to iron 

The urme is usually normal and was so in all of the above cases How- 
ever, traces of albumin do occur at times and are of interest only from the 
standpoint of diagnosis since, as in Case 3, these patients are frequently 
diagnosed as nephritics 

Gastric Acidity In spite of some observations to the contrary, the bulk 
of evidence appears to indicate that there is a definite decrease m gastric 
acidity in both hyperthyroidism and myxedema 13 Even more definite is 
the increase m incidence of achlorhydria in myxedema and a few observa- 
tions 14 indicate that this achlorhydria is not influenced by treatment (Cases 
1 and 5) Interpretation of these findings, should further study confirm 
them, is difficult 

Cardiovasculai Changes Zondek 15 m 1918 used the term “ myxedema 
heart ” to describe a condition found in some cases of myxedema and char- 
acterized by an enlarged heart, sluggish cardiac movements and certain 
electrocardiographic changes Although “ myxedema heart ” was at first 
thought to occur only rarely, recent literature contains ample evidence that 
it is a common and possibly the usual finding m myxedema Lerman, Clark 
and Means 16 believe that “ the heart is generally enlarged m myxedema ” 
The incidence of recognition of cardiac enlargement increases with greater 
care in examination and more frequent use of roentgen-rays The enlarge- 
ment, at times quite marked (Case 1), usually involves both sides of the 
heart Digitalis has very little influence on the size of the heart, but thyroid 
therapy decreases the size The changes which occurred in Case 1 are 
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shown in figure 1 , the small amount of thyroid given in this case (one-half 
grain daily) is notewoithy In some cases the heart will decrease in size 
after thyioid theiapy even though it was apparently normal in size before 
tieatment (Case 3) If thyroid is stopped, the heart enlarges, it shrinks 
again on lesumption of thyroid (Case 2, figuie 2) 

Does the increased heart shadow mean liypei trophy, dilatation, oi in- 
creased pericardial fluid ? The rapid and, m many cases, great decrease in 
heart size appears to rule out hypei troph) as the entire explanation Inter- 
stitial and intracellular edema, described below, might increase the size 
somewhat but hardly enough to account for the extent of enlargement which 
occurs in many cases Reports of myxedematous patients showing peri- 
cardial effusion 1T ’ 18 and especially a case to be reported by Waimg, empha- 
size the part which pericardial effusion may plaj in some cases Lerman, 
Clark and Means 10 feel that “in most cases, however, neither the clinical 
findings nor the roentgen-ray picture of the heart are consistent with sig- 
nificant amounts of pericardial fluid ” We must conclude then that the in- 
crease in heart shadow is usually due to cardiac dilatation 

In spite of seveial earlier lepoits to the conti ai), recent studies indicate 
that patients with myxedema almost invariably show tjpical abnormalities 
m the electrocardiogram and that these changes are favorably influenced by 
thyroid therapy They occur ev en when cardiac enlargement is not pi esent 
(Cases 4 and 5) and may be considered as early evidences of those alteia- 
tions m the heart muscle which later may produce dilatation Flattening or 
inversion of the T-vvave in Lead II is considered the most characteristic 
change, but flattening of the other T-waves and general low voltage of all 
complexes m all leads also usually occur Various other findings have been 
reported but not as constantly as the above Many of these changes are 
illustrated in the cases here reported, all of which showed definite deviations 
from the normal in the electrocardiogram These abnormalities usually 
disappear under thyroid treatment 

If we look foi an explanation of the dilatation of the heart, we find that 
the cardiovascular changes which occur in myxedema can, for the most pait, 
be divided into two groups ( 1 ) those diminishing the circulatory load, and 
(2) those diminishing the strength of the caidiac contraction In the 
formei group belong the decreased blood volume and cardiac output In the 
latter belong the pathological changes m the heart and blood vessels, the 
diminished coronary circulation and, possibly, the loss of the tonic effect 
of thyroxin on the heart muscle The mild anemia which is often present 
would be another factor decreasing the cardiac efficiency 

The cardiac minute volume output is markedly diminished in hypothy- 
roidism 19 in the absence of cardiac insufficiency Of majoi importance 
m producing this diminished cardiac output is the decreased blood vol- 
ume 20 21 Thompson 20 calculated that the mciease in total blood volume on 
administration of thyroid to cases of myxedema was not infrequently as 
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much as 25 pei cent The relationship between the cardiac output and the 
blood volume is evident m the observation that other conditions remaining 
the same, the cardiac output varies directly with the volume of circulating 
blood 22 As pointed out below other factors are probably also involved m 
the production of the diminished cardiac output 

Of the factors decreasing cardiac efficiency, the pathological changes 
m the heart muscle must be most important Exact information is lacking 
concerning the nature of these changes because of the dearth of autopsy 
material on untreated cases and because of our inability to distinguish be- 
tween those changes due to myxedema and those due to commonly associated 
conditions most important of which is arteriosclerosis Experimental work 
in animals must be interpreted with caution Changes due to myxedema 
can be divided into those that are reversible, that is, disappear on giving 
thyroid, and those that are irreversible Possible reversible changes m the 
myocardium are (a) interstitial edema, (b) intracellular edema, and (c) a 
moderate degree of granular degeneration Among the irreversible changes 
is the degeneration of the muscle fibers described by Webster and Cooke 23 
and others The changes produced by such complicating factors as arterio- 
sclerosis and hypertension and exemplified by coronary sclerosis and myo- 
cardial fibrosis are of course irreversible 

Although it appears to be generally assumed that the coronary blood flow 
m myxedema is decreased, attempts to analyze the possible changes in the 
light of modern conceptions of the mechanics of coronary flow would seem 
inconclusive In a denervated heart preparation, the mean pressure in the 
aorta appears to be the most important factor determining coronary blood 
flow 24 Since in myxedema the diastolic pressure is usually increased and 
the systolic pressure very often somewhat increased, if blood pressure were 
the only factor, coronary blood flow might also be increased In the intact 
heart preparation, however, a reflex nervous mechanism apparently keeps the 
coronary blood flow proportional to the cardiac output 24 Since the cardiac 
output is greatly decreased in myxedema, a diminished coronary flow is to 
be expected The influence of other factors, such as, rate and strength of 
contraction, and muscular tone cannot be properly measured in our present 
state of knowledge Essex and his co-workei s 25 state that thyroxin aug- 
ments tire coronary flow as much as 300 to 400 per cent over the control 
values The extent of the increase is so great that it would appear that 
some specific effect might be involved Since decrease in cardiac output 
is the most marked change and since this decreases coronary flow it is prob- 
able that the final effect is a diminished coronary blood flow 

Yater 2C and others have shown that thyroxin stimulates the heart muscle 
producing an increase in heart rate It is quite possible, although not 
proved, that it may also exert a tonic action on the heart Yater advances 
the hypothesis that the increased circulatory output m hyperthyroidism is not 
a result of the increased need of the tissues for oxjgen but a fortuitous 
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cucumstance lesulting fiom the stimulation of the heart by thyroxin 
Without entering upon a cutical analysis of the theory, we may advance 
the corollary in legal cl to myxedema The diminished circulation in myx- 
edema would thus be consideicd, not as an adjustment of the circulation to 
a diminished oxygen need, but a foituitous condition ansing from the lack 
of thyroxin to stimulate the heart The deci eased blood volume, described 
above, and the poor venous return lesulting from the diminished muscular 
activity and lowered skeletal muscle tone would further lower the cardiac 
output In favoi of this hypothesis is the lack of correlation between the 
lowei ed basal metabolic rate and the decrease in cai diac output 10 , the cardiac 
output is deci eased more than would be expected and an increase in the 
arterio-venous oxygen difference is produced 

The incidence of hypertension seems to be gi eater in patients with myx- 
edema than in the general population l0 ’ ~ 7 On treatment the fall of blood 
pressure in those patients showing hypertension is apt to be maiked and m 
a large proportion it returns to normal Occasionally a patient showing a 
nonnal blood pressure before treatment may become hypertensive under 
thyroid therapy Although hypei tension when present means an added 
load on the heait, the possibility that it may repiesent a compensatory 
mechanism must not be forgotten 

Having examined the changes which increase and also those which de- 
crease the load of the heart, we may follow Halloclc 28 in Ins explanation of 
the dilatation of the heart The pathological changes m the muscle, the 
diminished coronary circulation, the loss of the tonic action of the thyroxin, 
and the mild anemia tend to dimmish the stiength of the caidiac contraction 
— to make the heart hypotonic Although the diminished blood volume and 
circulatory output decrease the work of the heart, in some cases they do not 
balance the harmful factors and the heart cannot 'carry on its work without 
in some way increasing the strength of its contractions Tins it can do by 
increasing its diastolic size since according to Starling’s “ law of the heart ” 
the greater the initial length of the muscle fibeis, that is, the greater the 
diastolic size of the heart, the gi eater the force of contraction The heart, 
therefore, increases its diastolic size 

We must leave Hallock at this point to consider another phase of the 
problem, the relation of venous pressure to cardiac dilatation Increased 
venous pressure is the price that the heart usually pays for the increase fin 
size which permits it to contract more strongly This will be made more 
evident if we examine Harrison’s concept of the cause of increased venous 
pressure in the pulmonary circuit 20 If the left ventricle is working against 
a load (or if, for any reason, it cannot contract as efficiently as pieviously) 
it does not expell the usual quantity of blood Since it is still receiving the 
same amount, the blood collects in the ventricle and its diastolic size m- 
ci eases With increase m size, its strength of contraction increases and it 
now expells its original amount As the left ventiicle dilates, however, 
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the pressuic m it rises a little towaid the end ot diastole and the left 
auricle, now working against this greatei pressure fails to empty itself 
completely and blood collects m it until, m spite of its distensibility, the 
pressme increases As a result of this inciease m piessure m the auricle, 
less blood enters the am icle than formerly Since the i ight ventricle is still 
expelling the same amount, the blood accumulates in the lungs and the pres- 
sure m the pulmonary circuit inci eases This rise m pressure now corre- 
sponds m degree to the mciease m the pressure m the left auricle it can 
thus be seen that the ongm of the mciease m venous pressure in the pu - 
monary circuit (pulmonary congestion) is in the resistance of the muse e 
fibers of the left ventricle to stretching If in the foregoing illustration the 
muscle fibers of the ventricle could have stretched without requiring an m- 
ctease m the pressuie m the ventricle toward the end of diastole, there would 
have been no need foi increase m pressure in the auricle and no resulting 
pulmonary congestion The factor involved might thus be considered a 
sort of “ stretching resistance ” of the muscle fibers, or a filling resistance 
of the heait This resistance to stretching may depend upon a sustained 
partial contraction of the fibers (muscle tonus) or upon the elastic properties 
of the fibers and would vary with changes in either Because of this filling 
resistance ” dilated heaits, beyond a certain degree, are ordinarily accom- 
panied by’ signs of congestion, that is, signs of increased pulmonary or sys- 
temic venous pressure If, then, the " filling resistance ” is normal m myx- 
edema we would expect to find congestive signs with moderately or greatly 


Congestion m the pulmonary system would be evidenced by diminished 
vital capacity, dyspnea, orthopnea, increased pulmonic second sound, basal 
rales, and cough Vital capacity studies have not as yet been complete 
enough to give definite evidence for or against the presence of congestive 
failure m most cases The observation 21 that the vital capacity was strik- 
ingly diminished in myxedema m the absence of any signs of congestive 
heart failure, and did not show significant changes following treatment 
makes any interpretation of vital capacity studies difficult Dyspnea is one 
of the earliest evidences of congestive failure but as it can be produced by 
other causes it cannot by itself be considered as absolute evidence of con- 
gestive failure Its frequency m myxedema may be otherwise explained 
Of primary consideration is the patient’s frequent confusion of shortness of 
breath and fatigue The latter is a marked and umvei sal symptom m myx- 
edema and close questioning will often reveal that what was considered 
shortness of breath is really fatigue With diminished blood volume, and 


with inadequate venous return as a result of poor muscle tone and diminished 
and poor contraction of the skeletal musculature, it is possible to have dysp- 
nea on the basis of inability to increase cardiac output from a form of 


peripheral failuie Orthopnea is only rarely described as a symptom m 
myxedema The pulmonic second has not been mentioned as accentuated 
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Basal rales and cough are occasionally present but usually no moic fre- 
quently than might be expected fiom causes other than congestive failure 

Evidences of increased systemic \enous pressure are indicated by dis- 
tended ceivical veins, increased venous pressuie measurements, peripheral 
edema, and enlarged liver Distended cervical veins are only occasionally 
noted m the literature They were not seen in Cases 1 and 2 above Where 
reports of venous pressure measurements are mentioned they have usually 
been normal The work has, however, been done in most cases on patients 
with normal sized heaits and with no signs of venous congestion Altschule 
and Volk 1B found that the venous pressure lemaincd normal in three cases 
of postoperative myxedema in which the heart enlarged with development 
of the hypothyroid state Pitting edema around the ankles occurs in a large 
percentage of the cases of myxedema including mail) cases with heaits of 
normal size Since edema on a cardiac basis does not occur, with rare ex- 
ceptions, unless the heart is dilated, we must assume that in most cases of 
myxedema the edema is on a non-cardiac basis Edema, when present, may 
be on the basis of local circulatory changes such as pool venous return due to 
poor muscle contraction and tone, on intei feience with venous return due to 
fatty and possibly myxedematous deposits, and on local tissue changes The 
presence of an enlarged liver which diminishes m size after treatment is 
occasionally reported 

It can thus be seen that in only a small percentage of the cases of myx- 
edema with cardiac enlargement can the signs and symptoms be consideied 
as conclusive evidence for the presence of congestive heart failure and that 
m most cases one need not assume the piesence of congestive failure We 
have then a condition m which the heart is dilated, often gieatly, and it has 
done so without paying the puce of inci eased venous pressuie, in other 
woids, the “ filling resistance ” is decreased This may possibly result from 
a loss of the tonic effect of thyroxin or from changes in the elastic propeities 
of the muscle fibers produced by the absence of thyroxin Even more 
definite evidence of this decrease in the “ filling resistance ” may be found 
in cases of congestive failure treated by total ablation of the thyroid In 
some of these cases improvement, deciease oi clearing up of the symptoms 
of congestive failuie, may occui even though the lieait continues to dilate 30 
that is, the same oi a gi eater degiee of dilatation may be piesent with a lowei 
venous pressure The improvement m these cases is usually ascribed to the 
diminished demand on the heart which results from the lowered metabolism 
Although the importance of this factor is evident, it does not explain how 
the heart can maintain the same size or even become larger while the venous 
piessure decreases The heart in these cases must have less “filling re- 
sistance,” permitting dilatation with a smaller venous pressuie If by the 
induction of hypothyroidism in these cases of circulatory failure, the cn- 
culatory load is diminished and the heart permitted to maintain its same size 
with a lower venous pressure (thus giving it the advantage of increased 
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diastolic length), and if the pathological changes resulting from hypothy- 
roidism are kept at a minimum by not permitting too low a basal metabolic 
rate, the improvement often seen can easily be explained 

The foregoing discussion may be summarized as follows The changes 
m the lieai t produced by lack of thyroid tend to make the lieai t hypotonic 
At the same time changes occui m the muscle fibeis which permit them to 
stretch more easily and give the heart a diminished “filling lesistance ” If 
the hypotomcity is great enough to lequire a gi eater initial length of the 
muscle fibers to produce an adequate contraction, the heart dilates, but since 
the “ filling resistance ” is diminished it does so without increase in venous 
pressure and without congestive changes If pathological changes, such as 
aiteriosclerosis, hypertension, or rheumatic heart disease are present, con- 
gestive failure may occui either because the dilatation is sufficient to produce 
increased venous pressure m spite of the lower “ filling resistance,” or because 
the “ filling resistance ” cannot dimmish as much in an hypertrophied 01 
fibrotic heart as it does in a normal heart 

On treatment with thyroid, various results might be expected If the 
pathological changes are reversible, the heart size may deciease as a result 
of the improvement m tonus If the pathological changes cannot be re- 
vel sed by 7 thyroid, the individual may become woise since the “filling le- 
sistance” and the cuculatoiy load are inci eased, congestive failuie may 
lesult 01 become aggravated In some cases the factors may balance and 
the condition remain the same 


Treatment 

Many cases of myxedema are quite sensitive to thyroid and only small 
doses are needed to produce marked changes This is very nicely illus- 
trated m Case 1 It has been said that the more thyroid an individual can 
tolerate, the less hypothyroid he is In view of the marked cardiac changes 
which are frequently present, the necessity of increasing the basal metabolic 
rate giadually and permitting the heart to adjust itself to the changed load 
is obvious 

Various brands of thyroid contain different amounts of iodine and show 
some variation in strength Furthermoie, some firms label tablets accord- 
ing to the amount of fresh gland present and others according to the amount 
of dried gland present Since one part of dried gland is equivalent to about 
five paits of fresh gland, this difference must be remembered, for example, 
a five gram B W and Co tablet is approximately equal to a one gram Lilly 
tablet 

Finally, since “ the effects (of thyroxin) start only a day after admin- 
istration, even with intravenous injection, and then continue to increase, 
reaching their maximum in about 10 days, after a single dose , 31 ” it is use- 
less to give thyroid in broken doses during the day 7 
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INFANTILE CEREBRAL PALSY, ITS TREATMENT 
BY SELECTIVE INHIBITION OF 
SENSORY STIMULI 


By Earl R Carlson, M D , Nczv Yoik, Nczv Yoik 

Wiiln the nervous system lias been damaged by disease 01 mjui) at 
buth and cboreo-atbetosis, spasticity, ataxia or some other type of hjper- 
kinesia is present, the tendency m prescrilnng tieatment is to place too 
much emphasis on physical tiainmg without due consideiation of the effect 
that repetition of an activity' has upon the growth of the behanor pattern 
at various stages of development Stepping movements, for example, show 
themselves almost immediately at birth but no amount of exercise is going 
to enable the noimal infant to walk until lus nervous sjstem has attained 
adequate diffeientiation In the case of the cerebral palsies there are also 
limits circumscribed by anatomical and ph) siological growth bejond -which 
no amount of exercise will help the patient and in fact the oterdomg of such 
exercise may even lead to gieatei difficulties, as foi instance, in the case of 
the mothei who ties up the good hand of the hemiplegic child thinking that 
the more he uses the maimed membci the sooner it will be noimal She 
often creates speech disorders and behavior difficulties which are far moie 
serious than the original handicap Now' and then one comes acioss a 
spastic whose physical training has been almost negligible, w'ho becomes an 
author, a teacher, an attorney, a hbiarian or a successful business man in 
the face of what seem to be insurmountable difficulties, while another spastic 
whose physical affliction is slight in comparison and w'ho possesses aterage 
intelligence becomes anti-social in spite of having had supposedly the best 
of muscle training, all of which makes one feel that the more important 
part of treatment has been neglected, namely that of developing the assets 
which the child already has at his disposal and aiding him in adjusting to 
lus handicap and the conditions of life as he finds them As the child 
develops the unimpaired areas of lus brain and acquires outside interests, 
there is a corresponding improvement m muscle control, as is exemplified in 
the case of the spastic girl w'ho is so muscle conscious during meals that she 
cannot feed herself but nevertheless is able to foiget herself m music to the 
extent that she plays the piano most satisfactory The fact that a spastic 
athetoid is able to maintain perfect control of Ins muscles when fear, anxiety 
and self-consciousness are m abeyance should be evidence enough that 
progress m the treatment of such conditions does not lest m exercises which 
w'lll make the patient all the moie muscle or speech conscious but lather in 
applying measures that will tend to reduce to a minimum the number of 
sensory stimuli to which the patient is unaccustomed to attending simul- 

* Delivered in part before the General Sessions, American College of Physicians, De- 
troit, March 2, 1936 
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taneously In this paper I shall 1 elate observations on the effect of sensory 
stimuli on musculai activity m cases of cerebial palsy 

During sleep, when sensorial impressions aie reduced to a minimum, 
the purposeless moiements cease and the muscles invariably attain relaxa- 
tion even in the worst cases of spasticity and athetosis Contrary to one’s 
expectations, aftei a good night’s sleep, the patient is usually worse during 
the morning hours A mother will relate that her child is unable to feed 
himself at breakfast but finds little or no difficulty with the evening meal 
The thought processes are also reflex activities and in the case of the spastic 
athetoid may be as hypei active as the knee jerk His power of concen- 
tration is therefore limited, and is 1 effected in overflow motor activity, 
which grows less as the child gets into the routine of the day Vplay or work 
and the sensory stimuli, which his nervous system is unaccustomed to 
handling simultaneously, are lessened The value of an academic program 
m helping the spastic athetoid of good intelligence cannot therefore be 
overemphasized Parents who delay academic training until the child ac- 
quires better control of his hands or speech are surprised at the rapid im- 
provement m muscle control which follows when the child is finally allowed 
to go to school 

When the spastic athetoid emerges from a deep sleep to the waking state 
and is suddenly confronted with more sensory stimuli than his defective 
nervous system can adequately handle, we find a corresponding sudden 
change from a state of complete muscular relaxation to a state in which the 
patient exhibits his least ability to control muscular movements If the 
change from sleep to the waking state is more gradual, as for example dur- 
ing the recovery from the effects of ether anesthesia, the patient’s ability to 
conti ol his muscular movements will be at its best when he emerges from 
the ether and will become progressively worse as the effects of the ether wear 
off In taking histories of cases of choreo-athetosis with and without 
spasticity, it is a common experience to find that patients or their relatives 
volunteer that much of the choreo-athetosis and spasticity have been lost for 
a short time after recovery from ether anesthesia after surgical operations 
One mother related that the first time she had ever been able to understand 
the speech of her spastic athetoid and dysarthric child was when the child 
was recovering from the effects of ether following a tonsillectomy I have 
had occasion to witness a child under similar circumstances There was 
little or no dysarthria when the child was coming out of the effects of the 
ether As the ether wore off the child’s words became less and less distinct 
and finally the speech became as dysarthric as before the operation 

In an illustrated lecture before the American College of Physicians m 
1936, 1 showed movies of the effects that alcohol had on controlling athetosis 
and spasticity^ m the case of a man of 45 years of age He was unable 
to bring a full glass of water to his lips without spilling half the contents 
After drinking two ounces of whisky he was able to handle a full glass of 
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watei without difficulty At no time dm ing the alcohol cxpei mient was any 
evidence picsent of lmpamncnt of intellectual piocesses, of dullness, stimu- 
lation, euphona, 01 loquaciousness The patient was not an addict to al- 
cohol although he had been awaie of its effects foi many yeais The 
subjective feelings of one such patient weic interesting, his comment being 
“ Alcohol does not necessarily make me do things bettei , but makes me for- 
get the things which I do badly ” Anothei comment was “ My friends 
tell me that I am more drunk when I am sober than when I have had a 
drink ” 

The majority of observeis ha\e explained the origin of choreic and 
athetoid states on the basis of basal ganglia damage There is reason, 
howevei, to speculate as to their possible cortical origin Suffice it to say 
that the effects of alcohol are supposedly those of reducing the activity of 
the highei centeis of the nervous system Under the influence of alcohol, 
the lower centers (basal ganglia) retain a ceitain degree of autonomy and 
can cany on their functions without being influenced by the damaged coitex 
It is difficult to explain the obseivations made unless one accepts the theory 
that alcohol diminishes the domination of the higher cortical structures 
over the dependent and phylogenetically older lower centers Possibly the 
mechanism is an elevation of the sensory threshold by alcohol and a corre- 
sponding reduction of the number of sensory impulses leaching the higher 
centers 

If choreo-athetosis and spasticity can be abolished through administra- 
tion of ether or alcohol, then other measures of cutting down sensory stimuli 
should be equally effective m controlling adventitious muscular movements 
It must be emphasized, however, that these stimuli are not to be eliminated 
altogether but should be 1 educed to the minimum necessary for the produc- 
tion of a well coordinated motor act In the case cited above of the athetoid 
child who spoke better when under the influence of ether, too much of the 
drug caused cessation of all activity and too little was without effect — but 
when the concentiation of ether was such that sensoiy stimuli were depressed 
just enough, then the act of speaking was almost pei feet 

McGraw made obseivations on the behavior of the noimal infant who 
was just beginning to extend his arms to leach for an object in the visual 
field She showed that if the sight of the object is excessively stimulating 
the energy which should be duected toward extension of the arm m the 
direction of the object becomes converted into disoiganized general body 
activity Too little interest in the object would fail to stimulate movement 
in the direction of the object and too much mtei est would interfere with the 
individual’s control over the motor activity involved It is desirable that 
the individual should be interested in the object just enough to elicit a well 
controlled motor act McGiaw found that if the child was allowed to 
handle the object befoie leaching for it and thereby mciease his sensory 
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experience the excess motion in the reaching prehensile act would be elim- 
inated 

I made a lelated obseivation in the case of a spastic athetoid patient who 
was given blocks to pile up on a table He placed the first one on the table 
with only slight athetosis Ihe placing of the second block on the first was 
done with an increased amount of oveifiow activity, which was further 
augmented when the third was placed on the second The fourth could 
not be placed at all and the whole pile was knocked down This was 
repeated several times with more or less the same results The patient was 
then made to weai a pair of partially opaque glasses which cut down his 
vision to the blocks and the immediate vicinity of the table He was then, 
after a few trials able to place one block on the other without as much over- 
flow and was able to pile more blocks than before One must not draw 
the conclusion from this that merely fitting a pair of dark glasses to such a 
patient is going to relieve him of all his athetosis, but it does show that m 
this particular case excess visual stimuli did play a considerable part m the 
production of overflow activity I was impressed by the effect that cut- 
ting down visual stimuli had m enabling an athetoid young man to feed him- 
self in the presence of others who were watching his grotesque muscular 
movements during a meal in a restaurant The more apprehensive he be- 
came of the people watching him, the greater was his difficulty Being very 
myopic, he removed his glasses and not being able to see the others as well 
as he did before, he finished the meal without any trouble 

In helping a spastic athetoid to use his hands, it is often surprising to 
find how a slight pull over a muscle or tendon (proprioceptive sense) will 
prevent an overflow of muscular activity and will enable the patient to main- 
tain perfect control as long as we keep the pressure there By means of 
using a small iron disc fastened with adhesive tape to tire skin I have 
through the force from the electro magnet on that disc been able to study 
the effects of a pulling force on a particular muscle group In a subsequent 
paper, I shall report these findings 

The spastic athetoid has difficulty m correlating muscular activity and 
perception He tries to look in too many directions at once In shaking 
hands he thrusts his hand out aimlessly If before shaking hands he is 
asked to look sharply at the thumb of the hand he is trying to reach, he will 
have no difficulty in shaking hands Speech is likewise improved when the 
spastic athetoid focuses his eyes at a certain point m speaking This is one 
of the reasons why lip leading is valuable m helping the general type of 
dysarthria present in spastic athetoid cases If the person has to read lips 
he will obviously have to look at the one whose lips he is reading and in 
so doing he cuts down his vision with a consequent decrease m adventitious 
muscular activity In learning to walk, the patient looks in every direction 
except where he is walking This was illustrated m an athetoid case with 
considerable ataxia In attempts to walk, the patient would stagger along 
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like a diunkard not looking in the dnection of Ins walking and holding his 
arms flexed at the elbow and wrist When he was told to focus his eyes 
steadily at a point in the direction of his walking, the overflow movements 
ceased, his gait became better and the arms came down to Ins sides without 
the patient being told to bring Ins arms there When this same patient had 
to walk in total darkness, he became terrified and could not take a single 
step without falling One dark evening when this patient was walking out- 
side m a pair of white shoes, I noticed that Ins gait was better than I had 
evei seen it oil previous occasions The darkness of the night in cutting 
down Ins vision to the white shoes and the road, eliminated excessive motor 
activity Iieie we have a child who is haully able to walk in full daylight, 
is not able to walk at all in total darkness and yet, is capable of obtaining 
an almost noimal gait when the visual stimuli are cut down to the proper 
amount 

According to McGran the origin of many childhood “ fears ” may be 
attributed not necessarily to some unpleasant experience and its resultant 
associations but to a natural growth imbalance or lack of integration between 
several aspects of development A child walking in the dark will show mus- 
cular tensions if his perceptive development is at such a stage that it does 
not integrate smoothly with the motor adjustments involved This attitude 
may persist until it constitutes a “ fear ” of the dark If the child’s experi- 
ences are treated casually, the tension resulting from normal growth im- 
balance will soon fade except to the extent that a degree of tension may be 
needed for handling the situation If a natural growth imbalance con- 
tnbutes to the development of an attitude of fear in the normal child, how 
much moie should not such a factor be responsible foi producing a sinulai 
attitude in cases of cerebial palsy wheie disease 01 injury is pnmai ily re- 
sponsible for growth imbalance 

Studies by Bricknei and Lyons on individual acquired automatic asso- 
ciated movements in cases of encephalitis show that the organism remem- 
bers the acquired acts while instinctive acts are impaired They cite as an 
example the case of a man who was a stai pitcher for the New Yoik Giants 
until six years before when he contracted definite and typical epidemic 
encephalitis He is able to walk only with difficulty and all Ins routine 
motions are made with the usual retardation In their test the man stood 
on the lawn of the hospital, his head and shoulders stooped, Ins hands 
trembling, his whole attitude one of characteristic rigidity and immobility 
But when a ball was thrown to him, his whole body immediately became 
plastic, he made a perfect catch out at the side and at once threw the ball 
back The whole act was characterized by a beauty and grace not attainable 
by the ordinary normal man Brickner and Lyons state that “ specific 
acquired acts m which grace and automaticity were achieved by the indi- 
vidual patient, prior to the onset of the illness can still be executed by pa- 
tients with epidemic encephalitis despite rigidity ” 
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In the introductory paragraph of this paper, the case of a spastic girl 
was mentioned, who is so muscle conscious at meal times that she is unable 
to feed herself, but is nevertheless able to forget heiself m music to the 
extent that she plays the piano quite satisfactorily Mention should also be 
made of a bacteriologist who has great difficulty in feeding himself but is 
nevertheless most successful at his piofession Still another case is that of a 
spastic athetoid whose difficulty is in feeding himself and yet he is able to 
play golf and compete with many normal men , in fact, his ability is so great 
that he might some day become a professional The ability of the en- 
cephalitic to catch a ball m spite of rigidity and the ability of the congenital 
spastic athetoid to play the piano in spite of not being able to feed herself, 
suggest that the factor for the preser\ation of skilled acts m the case of the 
encephalitic must have something m common with the factor for acquiring 
a skilled act in the case of the spastic athetoid This common factor is of 
interest 

The begmnei at the piano may expet lence as much difficulty m placing 
the right finger on the right key as the spastic athetoid does m learning to 
handle a cup Through practice the piano player learns to limit mo\ ement 
to certain muscles and eventually is able to play a well practised piece with- 
out much conscious effort The difference between a normal person ac- 
quiring a skilled act, such as playing the piano, and the spastic athetoid 
learning to handle a cup is not so much a matter of complexity of muscular 
movement, as it is direction of attention upon the purpose of the act The 
pianist is not interested m muscle training per se, but in a purpose , he wants 
to play and his muscular skill increases as he forgets himself m his music 
and learns to play without conscious effort The hand of the spastic 
athetoid likewise becomes more agile as he forgets himself m his work 
This is illustrated m the case of a chemistry student with a bilateral athe- 
tosis He could hardly feed himself when he entered college Through 
studying chemistry he developed considerable manual dexterity When 
he started laboratory work, fear of acid burns made him spill solutions 
although he had no difficulty in handling two empty beakers As he learned 
to pay more attention to the chemistry problem mvohed in his laboratory 
work, fear abated and manual control increased The manual ability thus 
gained meant more to him than any amount of conscious muscle training he 
had ever undertaken 

The value of routine exercise cannot be determined by how well the 
spastic athetoid performs in the treatment room I know spastics who per- 
form splendidly in an environment to which they are accustomed but who 
go all to pieces when confronted with new situations The spastic there- 
fore needs something more than physical training to fortify him when he 
faces the new conditions of life and is confronted with more sensory stimuli 
than he can adequately take care of 

Merely to teach him to let go of his tense muscles by thinking of a rag 
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doll on such occasions is not going to solve his pioblem Neithei will ether, 
alcohol, luminal or othei sedatives, in spite of their effects on cutting out 
sensory stimuli, yield any permanent 1 esults The patient must develop the 
assets which aie already at his disposal As these assets are given oppor- 
tunity to develop, the patient begins to feel that he is an integral part of 
society instead of an ostracized membei His greater assurance and con- 
fidence will make him more oblivious of his condition and less apprehensive 
of his shortcomings, all of which tend to minimize the sensorial input with a 
consequent increase m equanimity 

We are becoming moie awaie of the lmpoi lance of vocational guidance 
and of the direction of the education of normal children towards equipping 
them to enjoy a full life The value of pro's ldmg the child with the means 
of manifesting its ability m one way 01 another has long been recognized 
Why should w'e not have schools which, in addition to providing physical 
training, will be equipped also to enable the spastic to gratify in acceptable 
w'ays his desire for personal worth' 1 The spastic athetoid who sits all da> 
waiting for Ins next exercise and watching the activities of normal children 
cannot help but develop an attitude of anxiety 01 resoit to daydreaming 
instead of the contemplation of leality Such a child is helped by placing 
him with a group of handicapped childien of average mentality assuming 
that his rating is such that he can learn to compete and develop a sense of 
impol tance 

The dela) m the mental development in the spastic athetoid group is 
usually attributed to the lack of that type of mental growth which is stimu- 
lated by giasp and touch in every noimal child I feel that the reverse is 
truer , that is, the defect in muscular control is accounted for by the lack of 
a rounded education piogram for that child The aim of such a program 
should be to develop objective interests which lead to the cutting dowm of 
sensory stimuli to those connected with the act that the patient is performing 
The spastic athetoid cases mentioned above who have difficulty in feeding 
themselves and yet are able to do skilled acts satisfactorily like playing golf, 
playing the piano, and working out problems m chemistry and bacteriology 
behave m such fashion because such activities hold their interest wheieas 
feeding is such a routine procedure that they aie unable to develop interest 
m the act sufficiently to forget the things they do badly 

Betw r een 15 and 20 per cent of crippled children aie victims of intra- 
cranial hemorrhage In some states the percentage is as high as thirty It 
is maintained that nearly all of such cases develop serious behavior difficulties 
later in life In the spastic athetoid group an estimate of the intelligence 
is often obscured by the muscular defects to the extent that they may be 
falsely legarded as completely defective m mentality oi as possessing normal 
mental potentialities capable of development under physical training It is 
pathetic enough to see a mother bring a mentally defective cripple to the 
clinic for physical training year in and year out in the hopes that as he gets 
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the use of his hands his intelligence will increase pi opoi tionately and will 
eventually approximate noimal But nothing is moie heartbreaking than 
an intelligent child with a spastic arm 01 leg appioaclnng adolescence who 
m spite of having had the best muscle tiammg is lapidly becoming maikedly 
mtiospective because of his inability to adjust to his handicap In some 
instances the milder the physical affliction the moie severe is the mental 
handicap When faced with new situations, the spastic generally takes the 
easiest way out In school the teachers are lenient with him and should he 
not know the answei required it does not take much effort to appear more 
nervous than usual and thus invariably the teacher refuses to press lum, 
taking it for gi anted that he knows the answer 

I know one successful business man who completed high school m that 
way He attributes his success not to his feigning m high school but to a 
strict master in college who would not let him hide his ignorance behind an 
exaggerated athetosis The result was that he had to repeat his first yeai 
m college He was given every opportunity to prove his worth Extended 
time was allowed him in taking examinations but he had to learn to face 
reality He had to recognize the fact that the things he had formerly been 
praised for — such as ability to bung a cup to his lips without spilling, an 
act expected of everybody without comment — did not constitute the things 
of major importance in life The spastic is often made to feel that his mam 
purpose in life is to live to get well, rather than to learn something that will 
compensate for his afflictions Is it any wonder then that we read such 
sweeping statements to the effect that two-thirds of the cerebral palsies are 
mentally defective 7 And this refers not only to the severely handicapped, 
but as well to those so slightly motor handicapped that they cannot be called 
crippled 

In discussion of the latter group, it is often mentioned that they are 
unable to progress from the infantile stage Intellectually function may be 
little impaired, while effectively these individuals show disturbance or even 
incapacity of judgment and practically behave as weak-minded Their 
social adjustment is interfered with because of their proneness to an attitude 
of foolish cheerfulness, of nonsensical levity, or of lack of reserve, which 
their vam self-satisfaction accentuates Such cases are probably much more 
frequent than would be noted merely from those who fall under clinical 
observation, since the physical affliction is so slight 

To dismiss this group and say that nothing can be done for them be- 
cause their anti-social behavior can be explained by a slight intracranial 
hemorrhage is as absuid as thinking that the one armed man cannot adjust 
to his handicap and become a useful citizen I have seen many such chil- 
dren become socially adjusted through placing them for a time with a physi- 
cally handicapped group with whom they can learn to compete Having 
once gamed self-assurance and confidence that their inferiority can be ade- 
quately compensated for, they feel their worth is proved This belief can 
then be carried over into other situations 
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One striking example is the case of a boy of 12 years whose muscular 
handicap was so slight that it was noticeable only when he became embar- 
rassed or had to face new situations In school he did not get along well 
and was seveial giadcs behind his age He complained of headaches and 
had to be excused from class several times a week By placing this boy 
with a group of handicapped children of aveiage intelligence where he was 
able to show them how to play ball and swim, it did not take long until he 
was up to the average class What he gained at camp he r\as able to carry 
over most satisfactorily in a noinial environment 

The problem of the cerebral palsy child, and this can also apply to the 
nervous child in general, is not going to be solved by establishing large hos- 
pital schools where hundieds of such cases can be taken care of Such a 
child needs guidance in helping him meet new situations, and not institution- 
alization Theie aie adequate facilities in most of our larger cities for diag- 
nosing and prescribing treatment for the birth injured but the prescription 
is one that cannot be filled in the corner drug store The establishment of 
special schools running in conjunction with the local board of education 
where the mental and physical development can be simultaneously con 
trolled will enable the child to leceive the prescribed treatment There 
should be a centralized hospital school foi diagnostic and teaching purposes 
where parents and teachei s can be instructed in handling these cases Cases 
accepted for education and tieatment in these schools should be selected ac- 
cording to the severity of the lesion, the age of the patient, the degree of the 
intellectual impairment, whether a piogressive disorder or whether a heredi- 
tary affliction This calls foi not only careful clinical examination to 
detect the special disabilities but also careful analysis as to the intelligence 
rating At times encephalogiam studies and careful psychiatric and so- 
ciologic investigation aie necessary 

Since the infantile cerebral palsies do not constitute a single disease with 
a single etiology, a detailed history is necessaiy to rule out the progressive 
types of disturbance which are not amenable to therapy The seventy of 
the lesion or the diagnosis of the condition in doubtful cases can be esti- 
mated frequently by the use of the encephalogram This pioved to be the 
case when identical twins with a history of instrumental delivery accom- 
panied by cyanosis, a disturbance of gait, speech and general incoordination 
were presented foi observation Had only one twin survived, the conclu- 
sion would have been that the condition resulted from birth trauma but the 
evidence of identical twins with identical brain defects, which encephalo- 
grams revealed, made any other cause than failuie of development impos- 
sible Obstetrics is often unjustly blamed for producing many of these con- 
ditions While we should manifest a greater concern to the ends of en- 
couraging better prophylactic measures and after treatment, at the same time 
it is important to bear in mind that unless the factois contributing to the 
cause of the disturbance are moie accurately ascei tamed, and no one is un- 
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justly blamed for pioducmg the condition, we are not going to get the co- 
operation of physicians in stimulating interest m the establishment of schools 
where cases of infantile cerebral palsy can be properly trained Neither 
must it be concluded that just because we make a diagnosis of birth injury 
we are dealing with a fixed type of bram injury Dyke, Davidoff, and 
Masson have shown that a porencephal) due to ti auma may cause a progres- 
sive type of disorder A traumatized nenous system, on the other hand, 
is more susceptible to infections and not infrequently there may be a super- 
imposed encephalitis At adolescence the difficulties are sometimes accen- 
tuated because the patient then becomes more conscious of his affliction 
Aside from the progressiveness or non-progressiveness of the disturbance 
a clinical examination should reveal what contributes to the status which the 
muscles aie in Is the atrophy one of disuse or has the lesion interfered 
with the nutritional centers of the bram ? It is not only necessary to know 
whether the muscles ai e spastic, athetoid, ataxic etc , but more important is to 
know the type of sensory stimuli which tends to keep them m that condition 
We have mentioned the importance that visual stimuli play m learning to 
walk, to control the hands and in talking It is often surprising to find that 
a patient who has never been able to walk will do so shortly after the sur- 
gical correction of a strabismus I have also seen head shaking and other 
adventitious movements disappear after muscles necessary m controlling 
the eyes have been treated Almost 15 per cent of the cerebral palsy cases 
which have come to my attention have definite impairment of hearing, suf- 
ficiently to interfere with their speech development and education They 
are not deafmute, or aphasic Just as color-blind persons are blind to one 
end of the spectrum, so others may be deaf to one end of the tonal scale 
There are special methods for diagnosing and treating such conditions 
Obviously if a person with cerebral palsy has a reading disability or educa- 
tional difficulty lie is not going to profit from the ordinary classroom routine, 
and special training m addition to his muscle therapy has to be devised 
Care must therefore be exercised in differentiating between a special dis- 
ability and a deficiency The latter is not amenable to treatment, whereas a 
special disability, such as in speech and m reading and writing, can often be 
overcome under proper training 

The treatment of infantile cerebral palsy in contrast to that of anterior 
poliomyelitis requires that more attention and thought be given to the sen- 
sory side of the reflex arc In this paper an attempt has been made to show 
the influence that selective inhibition of sensory stimuli has on the patient’s 
ability to control his muscles During sleep the adventitious muscular 
movements cease The effects of ether, alcohol and sedatnes were men- 
tioned The effects of reducing or concentrating visual stimuli m talking, 
walking and use of hands were noted The effect of selective inhibition of 
sensory stimuli by developing interests m piano, golf, chemistry and bac- 
teriology was pointed out 
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In conclusion it may be said that those natural or environmental stimuli 
which affect the normal individual also affect the cerebial palsy Indeed it 
is indisputable that the cerebral cortex receives these stimuli, visual, auditory, 
proprioceptive sense, etc , summates these stimuli and transfers them to their 
proper channels foi their final release through motor or other pathways 
Tn the cerebral palsies wheie there is considerable damage to the cerebral 
cortex and the ideational centers are preserved these stimuli affect the in- 
jured brain in a manner shown in the individual cases A shunting of one 
or more sensory stimuli will affect the cortex m degrees and thus the final 
release will be somewhat more towards the normal, as for example, the 
spastic athetoid cases mentioned who have great difficulty in doing simple 
acts like feeding themselves and yet aie able to do skilled acts satisfactorily 
like playing golf, playing the piano, and working out laboiatory problems in 
chemistry and bacteriology With educational training new channels of 
release will be provided, a partial inhibition of sensory stimuli will be ac- 
complished, and in due time a summation of these sensory stimuli will re- 
sult in more or less the noimal manner 
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THOUGHTS ON HYPERTENSION - 

By David Rids man, M D , Sc D , LL D , F A C P , 
Philadelphia , Pennsylvania 

Whether hypertension is a disease or a symptom is a much debated 
question It can, I believe, be answered rather easily, foi the present at 
least, m the following way When we know the cause or the apparent cause 
we emphasize it and consider the hypertension as part of the symptom com- 
plex When we do not know the cause we look upon the hypertension as the 
disease itself On this basis such hypertension as that of chronic nephritis 
or aortic insufficiency is a symptom, while that of unknown cause is a disease 
entity Such a disease entity is lepresented by essential hypertension 

Although my mam object is to deal with essential hypertension, I shall 
for purposes of clarity give a tentative classification of hypertension As 
long as our knowledge of the etiology is limited, such a classification has to 
be mainly clinical 

Classification or Hypertension 

1 Primal y, essential or arteriolospastic 

2 Artenolitic or malignant 

3 Nephritic 

4 Secondary or accidental 

(a) Aortic insufficiency 

( b ) Coarctation of the aorta 

(c) Adrenal tumors 

( d ) Pituitary basophilism 

( e ) Hyperthyroidism 

(/) Pregnancy 

(g) Enlarged prostate 

(h) Arteriovenous aneuiysm 
Subclasses 

1 Juvenile 

2 Superhypertension 

I need say little about this classification — it is largely self-explanatory 
With regard to malignant hypertension, I might say that I do not believe it 
is a late stage of essential hypertension It is a diffeient disease and has all 
the earmarks of a distinct clinical entity' In my experience it has occurred 
earlier in life than essential hypertension The diastolic pressuie is much 
higher than m the majority' of cases of the latter Renal changes are pro- 
nounced The peripheral vessels are thickened, tortuous, tense and hard 

* Read b\ invitation before the Academy of Medicine of Northern New Terser Newark 
New Jersey, May 11, 1937 
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Retinal changes are present The patient looks pale and sallow, his color 
has been compared to that of a cold buckwheat cake Cerebral accidents 
are common 

On account of the neciotic inflammatory changes m the arterioles, the 
term arteriohtic hypertension is applicable 

The secondaiy types of hypertension need not detain us, except to say 
that the hypertension in some of the conditions is compensatory, in others, 
the connection between cause and effect is obscure 

Juvenile hypertension and superhypei tension are entirely arbitrary classi- 
fications By juvenile liypei tension I mean a premature hypei tension occur- 
ring usually from just before puberty to about 35 years My associate, Dr 
Stanley E Harris, has found many instances among students at the Univer- 
sity of Pennsylvania and I have seen a numbei of examples m my office 
We admit to this class only those cases m which the blood pressure has been 
repeatedly tested and found elevated — 150 and upwaids 

Superhypei tension is applied to those cases in which the blood pressuic 
is 260 and higher I have put them as a separate class so that I can better 
watch them and note their progress Such a procedure will eventually be 
helpful in arriving at a more securely based prognosis I have had under 
observation a considerable number of women with systolic pressures of 270 
who lived for many years One, a member of my own family, who for 
over 30 years had a pressure of from 200 to 275, was nearly 100 years old 
at death 

Essential or primal y hypertension is the most important type, being le- 
sponsible foi 15 per cent of all deaths after the age of 50 years * It is the 
principal factor in what I have called the failing heart of middle life The 
most striking objective result of essential hypertension is enlargement of the 
heart At times one finds the heart enlarged in the absence of valvular 
disease and of concomitant hypertension In the majonty of such cases 
we may infer that a hypertension existed previously but had disappeared 
I shall not discuss in any detail the theones advanced in explanation of 
essential hypei tension, because I should have to say after each one “not 
proved ” A few points of interest may however be mentioned 

Hypertension is uncommon among the Chinese Even foreignei s living 
m China tend to have lower blood pressures (Foster 1 ) Gunewardene 2 ex- 
amined 200 Buddhist priests ranging in age from 30 to 80 years and found 
only one instance of real arterial hypertension This striking difteience 
between the oriental and the occidental has been attributed to diffeiences m 
stature, muscular development, climate, habits of diet But none of these 
nor all of them combined are sufficient to Explain the difference The 
greatest difference lies in then respective attitudes toward life To the 
Buddhist priest the restlessness, the consuming ambition of the western 
business man are unknown and incomprehensible He is never m a hurry, 

* Cardiovascular disease, and in this hypertension is the chief factor, causes four times 
as many deaths as cancer 
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never runs, not even as Gunewaidene says, if his robes caught on fire His 
only concern is life aftei death or some metaphysical problem The placidity 
of the Chinaman is proverbial 

Foster thinks that m the Chinese the widespread use of watermelon seeds 
which appai ently contain a substance that depresses blood pressure may be 
another factor in the lower vascular tension of the Chinese 

Of etiologic factors often not sufficiently appreciated I want to refer to 

two 

1 The possible influence of psychologic disturbances both m causing 
permanent hypertension and in producing temporary rises above the patient’s 
habitual level Disturbances in the sexual sphere, frustrations, etc , mental 
strain fiom business oi domestic worries, unsatisfied ambition — seem to be 
capable of raising the vascular tonus 

2 Heredity That heredity is an influential factor m hypertension is 
easily demonstrated, but that is merely a statistical fact which offers no 
fundamental explanation We do not know what genes transmit the 
tendency or where the point of attack is on the blood vessels — on the vaso- 
motor mechanism or on the musculature of the vessels, or back of both, on 
one or more of the hormone-secreting glands The problems are endless 

It seems logical to place the immediate cause of hypertension m the 
artenoles, in the precapillaries What is the nature of the process m the 
vessels ? The variability, the labileness of the blood pressure in essential 
hypertension, the absence of structural, that is mflammatoiy or degenerative, 
changes in the arterioles in hypertensive persons dying m the early stages of 
their hypertension, suggest that spastic constriction of the arterioles in a 
large vascular bed such as the splanchnic area is the likely cause For that 
reason I would make arteriolospastic and essential synonymous words 

Having carried essential hypertension back to the arterioles, to arteriolo- 
spasm, still leaves unanswered the question, what is the cause of the spasm 
It is most probably chemical or hormonal in nature It would, however, be 
an incomplete view of essential hypertension if we considered merely the 
angiospastic phase The human system is an integration of innumerable 
quasi-independent mechanisms in harmonious relation, m homeostasis, to 
use Cannon’s word, achieved by the self-steering of all the organs and tissues 
of body If the neurovascular system shows evidence of disturbance as in 
hypertension, many fine adjustments are necessary to keep the body function- 
ing At any point in these mterdigitatmg mechanisms a breakdown may 
occui We are often unable to recognize the early signs of sucli a break- 
down, one reason being that our thinking has hitherto been too anatomic and 
not enough physiologic It is necessary to study many things At one 
time the nervous control of the heart was considered the mam element in 
cardiac contraction, until the myogenic theory gained preeminence Per- 
haps we are at present giving too much prominence to the vasomotor mecha- 
nism and not enough to the intrinsic myogenic capacity for contraction and 
dilatation of the blood vessels 
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Symptomatology Essential hypertension may be symptomless for many 
years It is often accidentally discoveied during insurance or health ex- 
aminations As long as the heait is competent and able to counteract the 
resistance in fiont symptoms aie minimal 01 absent 

The mauguial symptoms aie mainly subjective — dizziness, headache, 
ringing in the ears, palpitation, slight dyspnea on effort, a sense of weight in 
the chest, nose bleed and niitabihty Naturally' these need not all be present 

I here may be only' a single one in the beginning The patient may' ignore 
these symptoms or the unobsei vant doctor may oveilook their cause, con- 
tenting himself with puiely sy'mptomatic treatment Such patients eventu- 
ally come under obseivation for more pronounced symptoms These are 
most variable but are principally cardiac, cerebral or gastric 

The caidiac manifestations are those of early' congestive failuie — sub- 
jectively, dyspnea, objectively, penpheial edema, basal pulmonaiy congestion 
01 unilateral hy'drothorax 1 hese, especially the latter two, must be looked 
foi, otherwise they will be o\ei looked 

A rarer symptom, which might be called cardiopulmonary', is acute pul- 
monary edema, which has a tendency to recur at intervals and usually' comes 
on at night Air hungei, a sense of suffocation and fear of impending- 
death, togethei with intense cyanosis, the physical signs of pulmonary edema, 
and at times but not constantly the expectoiation of blood-tinged frothy 
fluid are the characteristic symptoms 

An attack of angina pectoris oi of coronaiy occlusion may be either 
an early or a late symptom 

If the patient presenting such symptoms is caiefully examined one oi 
moie of the following conditions will be found 

1 A high systolic and a relatively low diastolic piessuie 

2 Cardiac enlargement 

3 Accentuated second aortic sound 

4 Often a systolic murmur at the aoitic aiea 

5 In late stages a systolic murmur at the apex 

6 The radial vessels are usually' soft but the temporal arteries are often 

tortuous 

7 Arcus senilis or annulus senilis 

8 There may be basal rales 

9 Hydiothorax, generally unilateial 
10 Edema of the shins and ankles 

I I Changes m the l etinal vessels 

The electrocardiograph may show left axis deviation, m cases of long 
standing hypertension the degiee of axis deviation may be marked, with 
pi obligation of the QRS interval beyond the accepted top normal figure 
(0 1 second) due to increased conduction time through an hypei trophied 
ventricle T a may be inverted and, according to Mastei, T x may also be 
inverted 
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Many clinicians m speaking <?f the enlarged heart of hypertension use 
the term myocarditis Strictly speaking this is not correct, for only rarely 
is there any evidence of inflammatory changes Nevertheless, the heart 
muscle gives out In order to get rid of the inappropriate term myocarditis, 
I have proposed myocardosis as a generic term to imply a functional rather 
than a structural change 

Cetebial Symptoms These are extremely interesting and important for 
the understanding of the morbid physiology of hypertension As a rule 
the disturbances are transient — hemiplegia, aphasia, monoplegia — and are 
usually ascribed to local angiospastic states In severe cases generalized 
convulsions may occur which are often wrongly called uremic or epileptic 
There may be no evidence of kidney damage and, setting in late in life, after 
fifty, they are not true epilepsy Some speak of the condition as hyperten- 
sive encephalopathy, it is also called epilepsia taida 3 

During the convulsive seizure, and also in other types of encephalopathy 
before the onset of the particulai symptom there is usually a sudden and 
abrupt rise in the systolic blood pressure, at times to 280 or even 300 

The focal symptoms mentioned above may last from a few minutes to 
24 or 36 hours and may then subside without any residue However, I 
have observed in numerous instances the persistence of one particular symp- 
tom, namely conjunctival anesthesia on the side that had been affected I 
found this even m cases m which there was no anesthesia of the general body 
surface 

Besides angiospastic complications hypertension may lead to thrombosis 
and to rupture of cerebral vessels, l e , to apoplexy, which is a frequent but 
by no means the most frequent mode of death in essential hypertension 
The gastric symptoms of hypertension are the gastric symptoms of the 
myocardial weakness, of the myocardosis, associated with and usually 
secondary to the hypertension In the majority of instances the chief com- 
plaint is fullness and gaseous distention Such a complaint by a person past 
50 years who previously was fiee of digestive disturbances, is never to be 
treated lightly — it may mean the beginning of malignant disease or the fail- 
ing heart of longstanding high blood pressure 

Diagnosis It is important to make the diagnosis of essential hyperten- 
sion in the early stages for the treatment will then be of most avail A sys- 
tolic blood pressure of 140 to 150 in an individual under 40 years is not to be 
ignored Naturally it must be checked by several readings on different days 
so as to eliminate the factor of fear or excitement A labile blood pressure 
showing wide swings from high to low is common in persons who later 
show a permanently elevated blood pressure 

The family history may be of significance A history of hypertension, 
apoplexy, chronic heart or renal disease constitutes a background for hyper- 
tension m the descendants 

What shall be our criteria for the diagnosis of essential hypertension? 
As I view the subject these criteria are 
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1 A persistently high systolic pi essuie 

2 A i elatively low chastohc pi essui e 

3 Absence of disturbance of lenal function 

4 Noimal blood chenustiy, that is as regards uiea nitiogen and chlondes 

5 Absent oi minimal eye changes 

6 A symptomatology tnvial compaied with the height of the systolic pres- 

sure 

At this point I might say something about prognosis, since due attention 
to that rathei neglected phase of medical practice may help us in dealing 
with our patients I shall be somewhat dogmatic as unconditional state- 
ments aie more useful, pio\ided they are favorable, m quieting the patient’s 
mind 

1 An individual can h\e to be 80 oi even 100 years with high systolic 
blood pi essui e 

2 Women bear high blood pressuie better than men 

3 The diastolic blood pressuie is more important as a prognostic index 
than the systolic blood pressure A low diastolic blood pressure favors 
relative longevity' 

4 Good lenal function — tiaces only.of albumin or no albumin, a few 
hyaline casts good conccnti ation — is a favoi able prognostic finding 

5 Model ate cauhac hypei trophy is not unfavoiable 

6 Ceiebral accidents e\en of appaicntly trivial nature as well as anginal 
pain and letmal hcmoirhagcs aie all ominous signs 

Ticatmcnt The treatment of essential hypei tension is psychologic By 
that I mean that it must be addressed to the intelligence rathei than to the 
stomach of the patient Such ticatment ought to be part of our general 
scheme of preventive medicine in the sense that we should know the vascular 
chaiacteristics, the tubing as Oslei called it, of our patients and of their 
children It certainly' would give us Aaluable information if we were to 
examine the childien of a man oi woman m whom we had discovered high 
blood pi essui e — we might be able so to shape the lives of these persons 
as to guaul them against hypertension in latei life To do all this means 
addressing ourselves to the minds of our patients and making them undei- 
stand our aims 

We must assuie oui patients with essential hy'pei tension of the com- 
parative haimlessness of high blood pressuie To some extent we physi- 
cians have been lesponsible for making the laity blood-pressure-minded A 
goodly numbei of patients have come to me all in a tremble saying, “ Doctoi, 
I've got blood pressuie” When we can conscientiously' do so we must 
relieve such persons of then anxiety 

Is it wise to tell the patient who has hypei tension what Ins blood pres- 
sure is ? Here the psychologic insight of the doctoi and the general cn- 
cumstances of the case must be the guide My rule is this If the patient 
is coopeiative, then there is no need of Ins knowing his top figures If he 
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is uncooperative, then it may do good to tell him so as to scare him into good 
behavior 

Many hypertensive patients o\ envoi k, overeat, undei sleep, and ovei- 
smoke All these depai tines fiom the norm must be connected The man 
who takes to bed with him “ the caies that infest the day ” must be educated 
in a better habit Attention must be given to the sexual life in both sexes — 
not that we can often help, but we can better understand In some cases 
we can actually help — b) advising infrequency of coitus when dealing with 
patients with superh) pertension 01 with those approaching it 

Diet Dietetics is the weakest subject in medicine One can find au- 
thority for almost any conceivable diet for any human ailment At one time 
it was customaiy in hypertension to give a salt-free, low-piotem diet How- 
ever, excepting in those who indulge m meat and salt to excess, such extreme 
restriction was of no particulai value m reducing blood pressure All it 
did was to make the patient’s life miserable Moreover, V llhjalmur Stefans- 
son has shown that one might subsist on an exclusive meat diet for a year 
without any elevation of the blood pressuie Yet that might not apply to 
one who by heredity was destined to have high blood pressure, for such a 
one a low protein diet maj be wise 

I think physicians are geneially agieed that quantity is moie important 
than quality, especially if the patient is ovei weight as is so commonly the 
case We serve our patients best by teaching them moderation 

Alcohol has been under suspicion but in my opinion unjustly It is true 
many free drinkers are hypei tensive but such men as a rule are also free 
livers A little whisky 01 a social glass of wine does no harm to the blood 
pressui e 

With respect to tobacco, my opinion is quite different I usually advise 
a minimal amount of smoking and if the patient has had cardiac pam I as a 
rule forbid tobacco altogether 

The bowels need attention The patient should have a regular, easy, 
daily movement or two movements without straining If need be, he should 
take a laxative, such as mineral oil or compound licorice powder Toxic 
symptoms — occipital headache and mental depression — are sometimes 
quickly relieved by a colonic irrigation but this is not needed with any great 
frequency 

I have found in paiticulaily constipated people that a weekly dose of 
castoi oil is helpful 

Exposure to the hot sun should be avoided 

Exercise within leasonable limits is peimissible The trouble is to find 
the “ reasonable limit ” Wadmg in a swift stream to catch trout or salmon 

involves not only a seveie physical but also an intense emotional strain 

more than is good for a hypertensn e fisherman A prolonged golf game m 
the hot sun is likewise fraught with usk Then there are persons, ^usually 
bankers or captains of industry, who are given to violent home g) mnastics 
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— their habits must be studied and modified to suit their cardiovascular con- 
dition 

Medicinal Tieatntenf Thete is no specific drug in our pharmacopeia 
that will peimanenlly lower arterial blood piessure Many have been 
lecommended, all have been found wanting Their very number is proof 
of what I have said I have used bismuth subnitialc, potassium sulpho- 
cvanate, and vauotis oigamc extiacts They have all proved unreliable 
Does that mean we are powuless in dealing with hypei tension ? By no 
means 1 he best results are obtained with sedatives, particularly those of 
the barbituric acid group Phenobaibital in one form or another is very 
useful The bromides are also helpful One can combine them with ad- 
vantage with elixir phenobarbital I also like chloial hydrate which in 
leasonable doses is perfectly safe 

When the pressuie is high and the heart begins to labor or convulsions 
occur or acute pulmonary edema, venesection often brings about immediate 
and dramatic relief 

In women at the menopause it is perhaps rational to try some of the en- 
docrine pioducts If one takes the words of detail men or of the pharma- 
ceutic literature as gospel, then these are sovereign remedies We need to 
know a great deal more about them before any such statements can be made 

When the piessure is abnormally high, one may give the nitrites I 
prefer for regular use erythrol tetramtrate in doses of 0 015-0 03 (44 to 
Vl grain) In any emeigency and when the patient has cardiac pain nitro- 
glycerin under the tongue is the best remedy 

Roentgen-ray theiapy has been used on the adrenals and on the pituitary 
gland, the latter on the theory that pituitary basophilism might be the cause 
of essential hypertension The data are as yet insufficient for a definitive 
conclusion 

Physiothei apy, including diathermy, has been tiled — personally, I have 
not seen much benefit from these measuies 

Singical Ticatment The general futility of medical tieatment in estab- 
lished hypertension made the seaich foi a surgical method altogether nat- 
uial A number of our boldei surgeons have devised procedures consisting 
in the mam of cutting off the vasomotoi supply to the abdominal arteries 
and arterioles 1 heoretically this seems rational and can be attempted in 
various ways It is not my present purpose to go into the history of this 
subject Suffice it to say that the pimcipal contributions are fiom the 
Mayo Clinic, from Adson and lus coworkers, fiom the Crile Clinic, from 
Ann Arbor by Peet and his associates, and fiom the New York Hospital 
by Heuer and Page One of the first attempts made to treat essential hy- 
pertension surgically was that of Geoige Cule, who about 1910 pei formed 
a unilateral adrenalectomy The operation was followed by a temporary 
fall in the blood pressure which later rose again to the preoperative level 
This tempoi ary success led Dr Crile to add to the umlateial adrenalectomy 
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partial resection of the other gland The blood pressure was affected some- 
what more than by the unilateral adrenalectomy alone but it rose again to 
the disease level 

Cnle next attempted to attack the function of the adienal glands which 
he held responsible foi the hypei tension, by deneivatmg the glands m two 
stages This had a better effect, the improvement or cuie lasting in some 
cases as long as five years But lecuirences weie still common He there- 
fore extended the operation to include resection of the larger, mmoi and 
least splanchnic nerves , but even then results were not what had been ex- 
pected, so that another approach was chosen, namely resection of the celiac 
ganglion and denervation of the aorta The results m 25 instances, chiefly 
cases of malignant hypertension, have been most encouraging The opera- 
tion can be performed under mtrous-oxide-oxygen anesthesia 

Adson and his colleagues at the Mayo Clinic have employed two 
operative procedures 

1 Extensive bilateral section of the ventral roots of the lower thoracic 
and upper lumbar nerves 

2 Extensive subdiaphragmatic sympathectomy, which includes the 
splanchnic nerves on each side as well as the two upper lumbar ganglia and 
biopsy or partial resection of the supraienal gland It is still too soon to 
draw definitive conclusions as to the value of these operations but from 
observations to date Adson, Craig and Brown 4 prefer the subdiaphragmatic 
splanchnic resection with removal of the upper two lumbar ganglia and 
resection of the suprarenal gland 

Page and Heuer G in 17 patients performed section of the anterior nerve 
loots They conclude that although the operation has markedly improved 
the clinical condition of many of the patients studied for periods up to 2 Yj 
vears its ultimate value m the treatment of hypertension has not been estab- 
lished In their most recent article 6 they offer no encouragement 

From reading reports about surgical operations for the cuie of hyper- 
tension and from my own very limited experience and from reports given 
to me by my surgical colleagues at the University Hospital, I would conclude 
that surgery as at present practiced has a long way to go before it justifies 
itself But this does not pieclude the possibility that some surgical method 
may be found that can be looked upon as curative Perhaps we shall go 
through a stage similar to what occuried in the surgical treatment of lijper- 
thvroidism There was much criticism of the early operations But that 
criticism has vanished before improved technic at operation and better pie- 
and postoperative caie 

The pharmacologist, the biochemist, the clinician, must also continue 
their intensive studies in the hope of finding the chemical agent that causes 
vascular spasm Perhaps the Banting of hypertension has been born 
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AN ARTICLE CONTRIBUTED TO AN ANNIVERSARY VOLUME IN HONOR 
OF DOCTOR JOSEPH HERSEY PRATT 


THE RELATION OF EMOTIONAL STRAIN TO 

ILLNESS 1 


By G Canby Robinson, Baltimoie, Mmyland 


Emotion al strain is an expression which is not readily described by 
words but is better appreciated by reference to personal experience and 
probably requires a measure of introspection for its understanding How- 
ever, emotional strain seems to be the best expression to describe the con- 
dition resulting from social or personal maladjustments which produce 
annoyance, tension or minor emotional disturbances over prolonged periods 
Thackeray says in effect m " Vanity Fair ” that it is not the great sorrows, 
but the little troubles that one daily has to bear that make life hard It is 
the troubles that patients have to bear daily that cause emotional strain It 
is often related to illness and becomes so closely integrated with it that emo- 
tional strain and illness are often inseparable and constitute two phases of a 
single problem, neither of which can be dealt with effectively alone 

For an appreciation and equation of emotional strain, consideration 
must be given to the personality and physical condition of the patient, the 
ideas, sensations and symptoms which he can express and describe, and the 
conditions of his environment, including his social status Emotional strain 
is determined by the causes of emotions, the type of person m whom they 
are aroused and the character of the emotional reactions This simple 
formulation is indeed superficial and does not bring into consideration 
psychopathological states 01 deep-seated psychic disturbances requiring even 
“ minor ” psychoanalysis for their disclosure It is intended as a formula 
for the routine use of the practitioner of medicine, in order to reveal and 
evaluate the emotional components of almost every illness which brings the 
patient and doctor togethei 

It is well known by ei ery intelligent person today, layman as well as phy- 
sician, that many ailments are caused or modified by emotional strain, and 
many forms of treatment by various sorts of healers are successfully prac- 
ticed on the basis of this knowledge Although the private practice of 
medicine concerns itself, of necessity, with the emotional disturbances of 
patients, the organization and routine of the general hospital as operated 
today does not provide a large place for the study of the total individual and 
of the situations productive of psjchogemc symptoms Nor has it been 
practical to combine with the thorough and somewhat specialized form of 
medical education studies that lead to an understanding of the relation of 
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personal and social problems of patients to then illness, except in psjclnatric 
teaching 

Because of the foregoing considerations, an investigation of the nature 
and extent of emotional strain as related to illness has been undertaken in 
the Johns Hopkins Hospital, and mcasuics foi its relief, combined with the 
theiapeutic regime prescnbed for patients, have been employed The study 
has been carried on with almost no attempt to select “ suitable ” cases, except 
that most of the patients have been those admitted to the wards and to the 
general dispensaiy of the medical seivice Of the first 173 patients studied, 
m 83 or about half, emotional stiain was found to form some part of the 
total clinical pictuie In most of these patients organic disease existed and 
m some of them emotional stiam played but a minor pait, while m others it 
was the majoi factor in understanding the full meaning of the illness and in 
the tieatment of the patient This study has demonstrated clearly that 
emotional strain is of more importance as a component of illness in the usual 
run of hospital patients than had been suspected The study was under- 
taken with the conviction that it would i eveal certain so-called “ accessory 
factors of health ” which were not being consideied as fully as might be de- 
sirable for the complete medical care of patients, even in a hospital wheie an 
unusually high standaid of medicine is practiced and where there is a per- 
vading interest m the patient as an individual 

The approach to the patients has been that of a clinician, and the study, 
diagnoses and treatment by the members of the hospital staff have first been 
eaiefully reviewed in order to have a clear conception of the physical status 
of the patients before the fiist interview Patients have then been seen 
either on the wards oi in the office adjoining the dispensary, and their per- 
sonal and social histories have been expanded and their symptoms further 
analyzed m the light of the physical findings and laboratory studies 

Whenever any evidence of emotional strain has been levealed, the pa- 
tients have been further studied m vaiious ways, by home visits, interviews 
with othei members of the family, the study of hospital lecords of other 
members of the family when they exist, inspection of working conditions, 
repoits from social agencies and information from various other p sources 
In this woik Miss Josephine C Barbour, an experienced medical social 
workei, has been a valuable collaboiator This study is to be reported 
in detail subsequently 

It is the purpose of this papei to lepoit a single case as an example of 
emotional strain as i elated to oigamc illness, to descnbe the method of its 
study and to discuss its significance in relation to treatment The case is an 
illustration of how a rathei simple social maladjustment may be relieved by 
a proceduie requiring no special technical training and by the application of 
nothing more than the use of common sense aftei the cause of emotional 
strain is revealed 
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Case Report 

The patient, a 56-year-old white woman laundry -worker, was referred to the 
general medical dispensary from Ophthalmology where she was under treatment for 
immature cataracts and an error of refraction She was admitted on January 7, 1936 
to the medical dispensary, where she has been studied and followed by Dr A Murray 
Fisber She complained of poor vision and hoarseness Her history at this time 
contained almost no other symptoms She had lost three or four pounds m weight 
recently The hoarseness had been present for nine years, and she attributed it to the 
atmosphere of the laundry The history states that she had no headaches, dyspnea, 
precordial pain or swelling of her ankles, hut had nocturia two or three times nightlv 
She said she did not feel nervous, but on a subsequent visit she said her work was 
quite hard and that she becomes excited and very nervous at times She had had an 
attack of “pleurisy” 11 years previously, but had otherwise had good health 

On physical examination the patient was found to be a fairly well nourished 
blond woman weighing II8V2 lbs , with a flushed face and a rather loud, husk} -voice 
who appeared somewhat restless and emotional, with moist skin and a rather coarse 
tremor of the hands but no exophthalmos The thyroid gland was palpable but not 
definitely enlarged or nodular There was marked pulsation in the episternal notch, 
and the veins of the neck were engorged Lungs were clear Substernal dullness 
was somewhat widened but there was no cardiac enlargement A systolic murmur in 
the aortic area and accentuation of the second aortic sound w r ere noted, with a heart 
rate of 96 The systolic blood pressure was 210 and the diastolic 120 mm Hg The 
physical examination was otherwise negative The Wassermann reaction was nega- 
tive The basal metabolic rate was plus 23 and a teleroentgenogram showed the 
heart shadows to be within normal limits, with moderate tortuosit} of the aorta 
There was a famt trace of albumin in the urine The phenolsulphonephthalein ex- 
cretion was 52 per cent in tw r o hours and her hemoglobin was 92 per cent 

The basal metabolic rate w'as repeated twice at w’eekly intervals and determined as 
plus 29 and plus 45, the svstolic blood pressure being 235 and the diastolic pressure 
130 mm Hg at the time of the first of these estimates, and 230 and 130 mm Hg re- 
spectively at the time of the second 

A diagnosis of arteriosclerosis with arterial hypertension was made The evi- 
dent emotional tension, venous engorgement, marked hypertension and elevated basal 
metabolic rate led to the conclusion that the patient was threatened wnth cardiac 
failure, and a change of occupation and more rest were advised 

The patient w-as interviewed on February 27 and subsequentlv a visit to her 
home was made, the interview being undertaken as a routine measure in a process of 
sampling dispensary cases without selection because of anv apparent problem She 
was found to be an emplo}ee of the laundrv of the Johns Hopkins Hospital where 
she had worked for nine vears During the past four years she had been quite 
nervous and emotionally disturbed, somewhat excited and had felt almost constantly 
‘ uncomfortable ” while at work Recently she had felt the strain of her work espe- 
cially, and it now disturbed her so that she became excited and very nervous Dunn°- 
the past three months she had had shortness of breath on exertion especiallv notice- 
able on walking up a moderate grade to her work, so that she had been obliged to go 
to work slovvlv and by a longer route which avoided the grade She slept ^vvell, but 
was quite “ Unhappy ” and had a sense of dread on going to work She had no mus- 
cular fatigue, although she stood constantly while at work 

The personal history and social status of this patient indicated that she had ex- 
perienced severe emotional disturbances in her past life especially connected with 
her marital history She had a satisfactory childhood as a member of a large familv 
of seven children who were apparentlv quite congenial Married at 21, her & first hus- 
band was killed m a street accident about a vear later, leaving her vvith an infant. 
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now a man of 34 She mairied again two years later, and soon began having diffi- 
culties, as her husband proved very unieliable and supported her for a number of 
years onlv on couit oidei, leaving hei and leturnmg frequently, “as often as fifty 
times,” she thinks During this marriage two sons w'ere born, now' 31 and 28 years 
old She was legally divorced seven ycais after this marriage, and five years later 
she contracted a third mairiagc which was also unsuccessful, ending in divorce with- 
out issue after about foui yeais r l he patient was 40 years old at tins time, and at the 
age of 46 she began to work m the launch y of the Johns Hopkins Hospital, where 
she has been employed constantly foi the past nine years 

The patient lues with one of hei maitiecl sisters m a comfortable house of which 
she occupies the third flooi Hei sister has been haring “heart attacks” for a num- 
ber of months, and suffers ftom shortness of bieath and swelling of her ankles at 
times Her brother-in-law is a pipe-fitter hr trade, but has had no regular w'ork for 
five years, and recently has been employed as a laboiei on a WPA project He 
owns the house in which they live, but has been unable to pay Ins taxes for two years 
The patient’s tin ee sons aie unable to help her financially, as one has only part-time 
work, one is without a job while Ins wife works, and the third earns but little selling 
on commission Hie patient is therefoie entirely dependent on her own earnings 
The patient said that her work m the laundry went well until four years ago 
when she w'as piomoted to be in charge of the fiat ironing machines, with four girl 
helpers The patient is unusuallv conscientious and tries hard to keep the work 
speeded-up, but is much annoyed by the young women who help her, as they are in- 
attentive and “ loaf on the job ” when the forewoman is not in sight The w'ork has 
increased in volume in lecent vears, and she does not like it because of the “nervous 
strain” She said she noticed a complete change in her feelings when she was on a 
vacation duimg the suminei of 1935, during which time she felt quite well 

From this history it was mfeired that the vascular hypertension of the patient 
was probably related to the various emotional episodes of her married life, which 
had, we believe, made hei especially susceptible to emotional stiain The severity 
of her liy'pei tension indicated that she should be relieved of emotional strain as far 
as possible, and it w r as e\ident that tension and emotional disturbances were related to 
the conditions of her work 

In order to obseive the patient’s woiking conditions the assistant director of the 
hospital in charge of pei sonuel w'as consulted, and a visit with him w'as made to the 
laundry The patient was seen with her helpers, girls of 18 or 20 years who ap- 
parently had no particular interest in their work, which consisted in shaking out 
laundeied clothes and placing them on the flat ironing machines The work had to be 
kept up to a certain speed, in order to coordinate it with the other processes m the 
laundry, and the patient seemed to take the full responsibility for this The superin- 
tendent of the laundry said that the patient had recently been failing in her work, as 
she did not have the necessaiy authority over her assistants, who teased and laughed 
at her He said a change in her work w>ould be helpful to the work of the laundry as 
well as to the patient The supeiintendent agreed to change the work of the patient 
so that she no longer had the responsibility for other workers, although this could be 
done only with a reduction of wages of about $1 50 a v'eek in fairness to other work- 
ers The plan was then explained to the patient, the change being suggested as neces- 
sary for her health After some hesitation and with some sense of disappointment, 
the patient agreed and her w'oik was changed to sorting clothes on the other side of 
the flatw'ork ironing machines This change was made on Match 12, 1936 

The patient was seen on March 19, one week later, and said with enthusiasm 
that “a miracle has happened, and a big burden has been lifted fiom me” The feel- 
ing of excitement had gone, her neck, she said, no longer swelled and she was no 
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longer nervous or short of breath Phenobarbital, piescnbed one month previously, 
was discontinued by Dr Fisher 

The patient has now been followed for over a year since her work adjustment and 
she has had no return of her previous symptoms She continues to speak of the 
effects of the change as ■“ a miracle ” and has continued to work steadily, taking no 
drugs and no longer avoiding the up-grade walk to her work, as it now causes no 
shortness of breath She has gained in weight up to 135 lbs and gives the impres- 
sion of being a contented, happy person She no longer appears excited, her voice is 
not “ husky,” the face is not flushed and the neck veins are not engorged Her basal 
metabolic rate was estimated at plus 20 m May, and plus 4 in December 1936 

The patient has been seen at monthly intervals or oftener, since January 1936 to 
May 24, 1937, and her blood pressure has been measured sitting up, lying down and 
after rest, with the object of finding its lowest level 

The blood piesswe has shown no appi eciable change throughout the penod of 
obsenatxon, its lowest level having been 210 systolic and 120 diastolic, while on April 
30, 1937 the systolic blood pressure was 245 and the diastolic 135 mm Hg 

The point of special interest m this case is the almost sudden disappear- 
ance of her symptoms when she was relieved of an emotional strain, without 
any change m hei elevated blood pressure It was natural to attribute her 
symptoms as primarily caused by the somatic or oiganic disease from which 
she suffers, and the adjustment of the conditions of her work was under- 
taken with the idea that it might have a beneficial effect on her blood pres- 
sure The effects of the work adjustment were, however, different from 
what was expected, but are instructive, as well as of much value to the 
patient 

There was a social maladjustment between the patient and the workers 
she was expected to control and direct Her own conscientious spirit was 
in conflict with her young and inattentive assistants, and she did not have 
sufficient leadership to impose her authority upon them As this situation 
had existed for four years with increasing lack of success and with changing 
assistants, the patient had been under a long emotional strain which had 
evidently been the main factor in the production of her symptoms Mayo, 1 
m his study of the human problems of an industrial civilization, shows the 
striking relation of proper social adjustment to the output of industrial 
workers, and our case suggests that the social adjustment of workers may 
have a definite relation also to their state of health 

It is interesting to note that among the changes which the patient reports 
is her ability to walk up the grade on her way to work without dyspnea, while 
for three months pievious to her change of work, she felt forced by her 
dyspnea to avoid this grade She also stated that she previously had a 
feeling of dread on going to work, which has disappeared These state- 
ments are suggestive that the dyspnea was of psychogenic origin, and calls 
attention to the value of looking for psychic influences m the production of 
symptoms, even when there may seem to be a satisfactory explanation for 
them m the existing organic disease 

The change m the basal metabolic rate is also of interest, it having been 
as high as plus 45 m January 1936, and having been estimated as plus 4 m 
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Decembci of the same jear llic fall in the basal metabolic rate may ha\e 
lesulted fiom the ability of the patient to attain a more ncaily basal state 
with the disappearance of excitement, 01 it may June had some other cause 

1 he 1 elation of an elevated basal metabolic rate to emotion is familiar to 
all who haxe worked in this field, but its significance is not clear, although a 
number of investigations of this subject ha\e been published 

Dunbai ' has reviewed a number of these studies and says that the litera- 
ture is inconclusive because the basal metabolic rate has not been usually 
cori elated with the emotional state of patients but xv ith certain disease 
gioups Landis 3 has studied the effect of emotions on the basal metabolic 
late, and finds that an unpleasant emotion, produced bj suggestion, is usually 
attended by a use in the metabolic rate, and considers this rise as resulting 
fiom (a) increased supra-ienal or thyroid ( ? ) activit}, or (b) increased 
metabolism of the cential nervous sjstem, or (c) mci eased muscular tonus 
and incomplete relation His own experiments aie not consistent, as 
changes in the basal metabolic rate were not alwajs in the same direction 
or of the same magnitude with the same degree and kind of emotional dis- 
tui bailee He concludes that changes in metabolic rate cannot be considered 
as a direct measure of emotional disturbances oi cumulatne emotional upset 
DuBois ‘ discusses the influence of emotion in elevating the basal metabolic 
rate, and gives some examples to illustrate it, but lie offers no fuither ex- 
planation of the phenomenon 

It is evident that oui pi esent state of knowledge does not allow a definite 
interpretation of the change in the metabolic rate that occuired in our 
patient, but it is of interest to note that tlieie was a well defined decline to a 
normal level from a distinct elevation with the disappeaiance of the sub- 
jective symptoms aftei the removal of emotional stiain 

11ns patient is one of many in whom social and personal pioblems have 
been found to produce emotional distui bailees leading to symptoms, either 
associated with or without outspoken organic lesions This patient pre- 
sented an unusually simple problem which was relatively easy to study and 
to solve, followed by such striking changes in symptoms as to leave no 
reasonable doubt as to the relation of cause and effect The fact that the 
changes in symptoms occuued without any obsenable alteration in the out- 
spoken vascular hypei tension, indicates the value of studying patients with 
seemingly unalteiable pathological conditions, fiom the point of view of 
emotional distui bances They may be the majoi cause of distiess and dis- 
ability, and deserve the same caieful attention that is given to the organic 
disease 

It is the daily experience of eveiy practitionei of medicine to see patients 
whose symptoms are not adequately explained by the findings of the physical 
examination and laboratory study, especially if a rigid analysis of symptoms 
in relation to objective findings is made When a patient presents definite 
evidence of disease the objective findings outweigh the symptoms of the 
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patient as the basis for diagnosis and tieatment Attention is focused on 
symptoms, however, when the objective findings reveal little evidence of dis- 
ease or when they cannot be related to the complaints of the patient Then 
the symptoms aie usually recognized as of psychogenic origin The tedious 
task of attempting to determine the psychogenic or emotional factors re- 
sponsible for the symptoms is not usually fully carried out m hospital prac- 
tice unless they seem of sufficient seriousness to call for a psychiatric con- 
sultation, or to lead to the transfer of the patient to the psychiatric service 
In many hospitals these desirable procedures are impractical, even foi pa- 
tients with well-pronounced emotional disturbances, and in many cases, pa- 
tients with symptoms of psychogenic oiigin are discharged from the wards 
with encouragement and reassurance, to be followed in the out-patient de- 
partment or if already there, they are given sedatives, advice and at times 
referred to the medical social worker These procedures are often beneficial, 
but too often the benefits are transient when the underlying causes of emo- 
tional strain remain uncovered and unconsidered in the plan of treat- 
ment, and patients continue to search for health by many visits to the dis- 
pensaries and by various types of special examinations and treatments 

The extent to which harmful emotions may be related to illness is strik- 
ingly shown by the extensive literature on the subject that has been collected 
and reviewed by Dunbar 2 m her book on “ Emotions and Bodily Changes,” 
m which it is indicated that emotional disturbances may affect practically 
every organ m the body and may play a part in many diseases Cannon , 3 
whose study of the physiological effects of emotions has continued through- 
out his many years of research, has recently expressed the opinion that the 
medical profession has not recognized in a practical way the nervous strain 
of modern life as a cause of disease, and he emphasizes the importance of 
legardmg man as a “mind-body ” unity He discusses the ways m which 
success may be achieved m the treatment of emotional disorders by eftorts 
to affect the emotions so that they are no longer harmful m the physiological 
sense, and will therefore cease to produce “ tensions ” and turmoil, respon- 
sible foi many symptoms of illness causing distress and disability 

The study of the emotional components of illness presents many difficul- 
ties when an attempt is made to apply to patients the knowledge which the 
physiologists have developed, but m spite of this, it is the task of the phy- 
sician to endeavor constantly to gam a better understanding of the effects 
of emotions in terms of established scientific facts The case reported in 
this paper is offered as an example of how causes of emotional strain may 
be uncovered and remo\ ed without perhaps revealing the true, basic nature 
of its harmful action Greater insight into these problems will come, how- 
evei , as practitioners m various fields of medicine come closer in their atti- 
tudes and work with the psychiatrists, and when psychiatrists have more 
opportunity to study the emotional disturbances related to organic disease 
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Meyer has for many years emphasized the psychobiological point of view 
as a field of science which should peivade medicine m all its phases, so that 
an undei standing of the psychic aspects of illness may be progressively de- 
veloped with the increase of experience and skill of the medical practitioner 
in any special field he may choose to cultivate In speaking of the recogni- 
tion and tieatment of visceial and somatic symptoms which spimg from 
mental causes, Meyer 1 says, “ These disoi ders are common enough to make 
it a responsibility of any physician to learn something about the mental 
causes and their working It is not likely that the general practitionei and 
the internist will be able to do their best without such knowledge It will 
have to be acquired by a study of these events when and where they occur, 
with attention to the situation and to the facts that make reactions excessive ” 
It is surely true that emotional disturbances must be studied when and 
where they occur, and it cannot be foretold when or where they are to be 
encountered For this leason constant watchfulness is needed by medical 
practitioners m every field, if emotional strain is to be given its pioper evalua- 
tion in the production of the subjective evidence of illness, and m medical 
tieatment This attitude is difficult to maintain, m the wards and out- 
patient services of the modern hospital This circumstance does not, how- 
ever, dimmish the importance of emotional stiain in 1 elation to illness, but 
should stimulate fuither efforts and new methods 

One of the foiemost exponents of the study of the patient as an indi- 
vidual, among the internists in this country, who has given much thought 
and experimentation to the treatment of illness caused by emotional dis- 
turbances, is Dr Joseph H Pratt It is hoped that what is written here may 
m some way be helpful to the cause m which he is much interested As this 
paper is to be included m a volume dedicated to him as a Festschrift, it is es- 
pecially gratifying to recall his encouragement and advice regarding the work 
of which this paper is a part 


Summary 

A study of hospital patients with special leference to their social and 
personal problems has demonstrated that emotional strain frequently causes 
an important component of illness, deserving consideration m diagnosis and 
treatment 

A patient with an appaiently unalterable organic disease is reported 
whose symptoms disappeared with the lelief of emotional strain 

The significance of this case as an example of psychogenic symptoms m 
organic disease and the methods of study and treatment used are discussed 
The need of greater consideration of the patient as a total individual, 
m older to gam a better understanding of emotional disturbances as related 
to illness in hospital practice is emphasized 
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AN ARTICLE CONTRIBUTED TO AN ANNIVERSARY VOLUME IN HONOR 
OF DOCTOR JOSEPH IIERSEY PR4TT 

THE LIPID AND CHOLESTEROL CONTENT OF THE 
BLOOD OF PATIENTS WITH ANGINA PECTORIS 
AND ARTERIOSCLEROSIS 

B) Da\id Davis, M D , Beatrice Silrn, B A , and Gerson 
Llsnick, M D , Boston, Massachusetts 

The present stud) of the blood cholesterol and lipids in patients with 
angina pectoris of arteriosclerotic origin W'as prompted b) tbe general m- 
teiest m the relationship of cholesterol metabolism to the pathogenesis of 
arteriosclerosis No systematic study of the cholesterol and lipid con- 
stituents of the blood m patients with coronar) sclerosis is available in the 
literature 

There aie, however, some studies on the cholesterol concentration m 
the blood of patients with arteriosclerosis Bachmeister and Henes, 1 in 1913, 
after a study of 13 patients with arteriosclerosis and of nine normal indi- 
viduals, stated that patients wuth atherosclerosis in the stage of development 
showed an increase m the blood cholesterol, but that no deviation from the 
normal was found when the process w as stationary The evidence presented 
was inconclusive Weltmann, 2 without giving details, also reported increased 
values in 11 out of 12 patients with arteriosclerosis complicated b> other 
diseases It w r as his impression that hypercholesterolemia ran parallel, to 
a certain degree, with the severity of the arteriosclerosis Denis, 3 in 1917, 
unconvinced because of the number and variety of conditions in which ab- 
normal cholesterol values w r ere repoited, studied the cholesterol in 14 pa- 
tients with atherosclerosis and compared then values wnth those of 20 nor- 
mal individuals The values of the normals varied from 167 mg to 225 
mg per cent, and were essentially in agreement wnth Bloor’s normal figures 4 
for the same method Five of the 14 patients wnth arteriosclerosis show'ed 
values of 250 mg or above, these five patients had cardiac disease or 
nephritis One of these had angina pectoris and a cholesterol value of 268 
mg Gorham and Meyers 5 also studied 10 patients wnth atherosclerosis 
and compared their values wnth those of 14 normal individuals The values 
of the atherosclerotic group varied from 160 to 230 mg , those of the 14 
controls, from 130 to 190 mg per cent 

In the reports mentioned, no careful considei ation was given to the cri- 
teria employed in the selection of patients wnth arteriosclerosis Mjas 
smkow 0 in 1926, presented more comincing evidence that he was dealing 
with arteriosclerosis He used the following criteria orthodiagiaplnc evi" 

* Received for publication April 9, 1937 

From the Medical Research Laboratories, Beth Israel Hospital, and the Department of 
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dence of enlargement of aorta m the absence of sjphilis and hypertension, 
aortic murmurs, and clinical symptoms of coronary disease He employed 
two colorimetric pi ocedures 7> s and finding a constant difference between 
them recorded his values with one, the method of Grigaut In 16 patients 
with arteriosclerosis, the blood cholesterol was elevated m e\ery instance, 
12 of these patients had angina pectoris For control data he relied on the 
normal values for the method used and the results in his non-arteriosclerotic 
patients These normal values varied from 120 to 170 mg , those m the 
arteriosclerotic group, from 190 to 440 mg In a second group of 25 pa- 
tients in w'hom the diagnosis of arteriosclerosis w 7 as less certain, there w'ere 
elevated values m 10 instances Koulkov, Veiiand and Tarnopolskaja 9 m 
1931, studied cholesterol values in patients with cerebral arteriosclerosis, 
and noted increases m some instances Their data, how r ever, are too in- 
complete to permit proper evaluation 

Stepp 10 on the other hand, without offering evidence, stated that he was 
unable to find any abnormality of the blood cholesterol m patients with 
arteriosclerosis Andes, Kampmeier, and Adams 11 came to a similar con- 
clusion, these latter authors studied the blood cholesterol in 35 healthy med- 
ical students and compared values w'lth those of 31 negroes, 16 of whom 
showed atherosclerosis Of these 16, the ages in 11 varied from 20 to 30 
years, and vascular disease was judged by compression of brachials, and in 
some instances, the condition of the dorsalis pedis Elliot and Nunim 12 
m a study of the cholesterol values in hypertension incidentally estimated 
the degree of arteriosclerosis in their patients, by considering the condition 
of peripheral arteries, fluoroscopy of the aorta, and ophthalmoscopic exam- 
ination of the fundi In 19 patients with moderate or advanced arterio- 
sclerosis, the blood cholesterol was essentially the same as in their controls 
In 1935, Duff 13 summed up the published data on the subject as follow's 
“ It is sometimes stated that hypercholesterolemia is regularly associated 
with arteriosclerosis in man, but such statements are based on a literature 
much of which has no direct bearing on the question Some publications 
which are frequently referred to in this connection ha^e nothing to do W'lth 
arteriosclerosis as such, but are concerned w'lth various other diseases in 
W'hich hypercholesterolemia is known to occur and with which artei losclerosis 
may be associated Whatever may be the truth of the matter, it is obvious 
that these data prove absolutely nothing regarding the occurrence of hyper- 
cholesterolemia in association with anatomic lesions of the arteries ” 

Recently, Lande and Sperry, 29 aw'are of the difficulty in recognizing 
arteriosclerosis clinically, attacked the problem b) studjing the blood lipids 
shortly after sudden death The total cholesterol was then compared with 
the lipid content and the degree of gross atherosclerosis of the aorta No 
correlation between the level of blood cholesterol and the degree of athero- 
sclerosis w r as found Many abnormal values due apparently to such factors 
as (1) infection during the few' hours following the accident and (2) he- 
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molysis, were excluded, and leliance was placed on the constancy of the 
ratio of free to total cholesteiol as a guide to the accuracy of values ob- 
tained In a study of this kind, however, theie are two possible sources of 
error that would not necessarily alter the free to total cholesterol ratio ( 1 ) 
dilution of blood serum following hemorrhage (death in most instances 
followed automobile accidents), and (2) concentration of blood serum at- 
tending shock with loss of body fluids Further, the range, 82 to 446 mg 
per 100 c c , of values obtained on these bloods drawn shortly after sudden 
death was greater than the distnbution usually accepted as normal 

In the present study, attention was dnected to the following considera- 
tions (1) methods of analysis, (2) selection of patients with angina pec- 
toris, (3) selection of control subjects, (4) statistical treatment of data 

Methods There have been several lecent criticisms of the colorimetric 
methods for the determination of blood cholesterol 14 ’ 15 For this reason 
the gravimetric method of Man and Peters 10 in addition to the colorimetric 
method of Meyers and Warded 17 with appaiatus foi continuous extraction 
described by Ling 18 were used m this investigation The values obtained 
by both cholesterol methods on the same blood were compared m 50 in- 
stances 19 In general a fairly close agreement was noted The average de- 
viation of the colorimetnc determinations from the gravimetric was plus 
or minus 8 per cent Free cholesterol was precipitated with digitonm from 
the alcohol ether extract before saponification The precipitates were 
weighed on a micro balance Fatty acids and phospholipids were deter- 
mined by the methods of Stoddaid and Drury, and Fiske and Subbarow 
respectively, as modified by Man and Gildea 20 The fatty acids were deter- 
mined as milh-equivalents and translated into milligrams by multiplying 
by 277, the average molecular weight of the fatty acids as they usually occur 
in blood Measurements were made m duplicate Venous blood was 
drawn with minimum stasis from patients in the post-absorptive state The 
basal metabolic rate was determined m duplicate with the Collins, Benedict- 
Roth apparatus and results calculated according to the Aub-DuBois 21 
standards 

Selection of Subjects A large group of patients with angina pectoris 
and coronary disease was available m this clinic Most of these patients 
were followed by Drs Riseman and Brown and the diagnoses of angina 
pectoris were confirmed by exercise tolerance tests 22 The duration of the 
disease, in every patient on whom lipoid studies were made, was more than 
one year Approximately one-third of the group gave a history consistent 
with cardiac infarction in the past Patients with rheumatic and syphilitic 
heart disease were excluded All were ambulatory, and at the time blood 
samples were taken, they were not suffering from any of the usual cardiac 
complications, such as acute coronary thrombosis, or circulatory failure 
Those selected for this study were likewise free from other complications 
that might alter the lipoid metabolism, such as myxedema, diabetes, or 
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nephritis There had been no departure from their usual diets, and no 
obvious changes in weight The majority of patients had been on some 
form of medication such as aminophylhn or small doses of nitroglycerine 
Ten of the 59 patients studied were female The ages in the entire group 
varied from 38 to 69 with a mean of 55 years 

Selection of Conti ols The selection of conti ols piesented a problem 
To insure a low incidence of atheromatosis, one would naturally choose very 
joung adults On the other hand such a selection might be held unsatis- 
factory because of the possibility of lipid and cholesterol values increasing 
with age It has been shown, however, that the distribution of the lipoid 
values in older individuals is the same as in young adults 23 Our controls 
were healthy individuals chosen from among the students, physicians, and 
workers of the hospital Subjects in both lower and upper age groups were 
included The ages m this group of 54 subjects varied from 18 to 69 with 
an average of 34 years In 28 of these in whom more complete blood lipid 
studies were made, the average age was 42 and 14 of these were above the 
age of forty-five 

Results 

Total Blood Cholesterol The cholesterol values by the colorimetric 
method in 59 patients with angina, and m 54 normal controls are shown in 
table 1 More values in the higher range are noted m the angina group 
Thirty-five patients, as against 16 m the control group, showed values above 
250 mg The highest cholesterol in the control group was 287 mg while 
m the angina group there were 13 patients with values above 287 mg Fig- 
ure 1 shows the distribution of these values expressed in per cent of total 
cases The values obtained m patients with angina pectoris are seen to 
taper off slowly with a spread considerably beyond the control values The 
mean for the angina patients is 260 mg +69, the mean for the control 
group 218 mg +5 4, the difference 42 0 mg +88 (Table 3 ) 

Table 2 gives the cholesterol values by the gravimetric method m 32 
patients with angina pectoris and m 22 controls More of the values m 
the angina group, as measured by this method, are also m the higher range 
Eighteen of 32 values in patients with angina, or 56 per cent, were above 
250 mg while m the normal group only fh e or 22 per cent of 22 values were 
above 250 mg Theie were 12 values in the anginal group above 282 mg , 
the highest normal cholesterol The distribution of these values is shown 
in figure 2 The mean cholesterol for the angina group is 259 mg +10 2, 
the mean for the control group 219 + 8 7, the difference, 40 + 16 7 (Ta- 
ble 4 ) 

Fiee Cholesterol A comparison of the values for free cholesterol in 
31 patients with angina and 16 normal controls (table 2) shows again a 
higher average value for the former Twenty-one of the 31 values were 
80 mg or above, as against five out of 16 normal controls above 80 mg 



Table I 

A Comparison of the Fasting Blood Cholesterol* in Patients 
with Angina Pectoris and in Normals 


Angina Pectoris 


Case 

No 

Age 

B M R 

Se\ % deviation 
from the normal 

Cholesterol 
mg /100 c c 

1 

57 

M 

-7 

119 

2 

66 

M 

+ 11 

184 

3 

57 

F 

-10 

185 

4 

57 

M 

-10 

190 

5 

57 

M 

-24 

192 

6 

47 

F 

+2 

195 

7 

55 

M 

+2 

200 

8 

50 

M 


204 

9 

59 

M 

-8 

205 

10 

57 

M 

-4 

211 

11 

51 

M 

+3 

213 

12 

56 

F 

-2 

215 

13 

57 

M 

-6 

217 

14 

54 

M 

-14 

218 

15 

69 

M 

-1 

222 

16 

59 

M 

-2 

223 

17 

58 

M 

+ 7 

224 

18 

60 

M 

-20 

232 

19 

54 

M 

-17 

236 

20 

53 

M 

-15 

240 

21 

38 

F 

+ 1 

243 

22 

58 
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-2 

244 

23 

58 

M 

-21 

246 

24 

60 

M 

+6 
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25 

48 

M 

-14 

251 

26 

54 

M 

-12 

254 

27 

41 

M 

-19 

255 

28 

51 

M 


256 

29 

41 

M 


258 

30 

58 

M 

+ 14 

258 

31 

55 

M 

-5 

262 

32 

63 

M 

+6 

266 

33 

60 

M 

-10 

266 

34 


F 

-16 

267 

35 

61 

M 


267 

36 

57 

M 

-20 

267 

37 

60 

M 

-20 

268 

38 

52 

F 

+3 

269 

39 

54 

M 

+ 7 

270 

40 

55 

M 

-13 

273 

41 

55 

M 

-23 

278 

42 

58 

M 

-5 

279 

43 

50 

M 

-21 

279 

44 

67 

M 

-4 

281 

4S 

50 

M 

+4 

282 

46 



-27 

283 

47 

56 

M 

-22 

289 

48 

58 

F 

-23 

298 

49 

60 

M 


303 

50 

50 

F 

-19 

305 

51 

53 

M 

-12 

308 

52 

52 

M 


312 

53 

56 

F 

-1 

329 

54 

59 

M 

+ 11 

333 

55 

38 

M 

-13 

350 

56 

54 

F 

-6 

362 

57 

54 

M 


368 

58 

57 

M 

-15 

380 

59 

48 

V _ 

M 

-4 

413 


Normals 


se . c ® M * Cholesterol 

No Ag ' 



10 24 M 


13 60 M 

14 33 M 

15 24 M 

16 22 F 

17 24 F 

18 22 F 

19 29 M 

20 26 F 

21 25 M 

22 22 M 

23 53 M 

24 20 F 

25 18 F 

26 48 M 

27 28 M 

28 22 M 

29 22 F 

30 48 M 

31 28 M 


34 38 M 

35 25 M 

36 26 M 

37 26 M 


40 50 M 

41 25 M 

42 25 T 

43 34 M 

44 55 M 

45 49 F 

46 41 M 

47 38 M 

48 54 M 

49 30 M 

50 26 M 

51 26 M 

52 27 M 

53 25 M 

54 33 F 
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TOTAL CHOLESTEROL-MG PER CENT 


Fig 1 Distribution of total cholesterol in 59 angina pectoris patients and 54 normals 

Method of Meyers, Warded, Ling 28 
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TOTAL CHOLESTEROL-MG PER CENT 

Tig 2 Distribution of total cholesterol in 32 angina pectoris patients and 22 normals 

Method of Alan and Peters 26 
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There were no values m the control group above 89 mg while m the anginal 
group there were 13 values above 89 mg The comparative distribution is 
seen m figure 3 The mean foi the control group is 70 2 mg +35, the 
mean of the anginal group is 86 4 mg +2 5, the diffeience 16 2 +43 
(Table 3 ) 

Phospholipids Table 3 shows the distribution of the phospholipids as 
mi'ligi ams lipid phosphorus in 34 patients with angina and in 28 normal 
controls Twenty-six of 34 values m angina were above 10 0 mg while 
but 10 of the 28 control values were abo\e 10 0 mg The highest normal 
value was 12 2 mg while m the angina group there were seven \alues above 
12 2 mg Figure 4 shows the distribution of these values, the differences 
are obviously significant The means for the anginal and control group 
are 112 mg +0 26, and 9 4 + 030 respectivel), with a difference of 
1 77 +040 (Table 3 ) 



-FREE CHOLESTEROL-MG PER CENT 

Fig 3 Distribution of free cholesterol in 31 patients with angina pectoris and 16 noimals 

Fatty Acids A comparison of the fatty acid values m 35 patients with 
angina, and in 28 normal controls is shown in table 3 Figure 5 shows a 
tendency toward higher values in the patients with angina for this lipid 
also The differences are not so marked as m the case of cholesterol and 
phospholipids The mean for the normal fatty acids is 369 mg +181, 
tor the anginal group, 429 mg +13 7, the difference 60 + 22 7 

Summcny of Statistical Analysis of Data In table 3 the values of 
the several lipid constituents of the blood of patients with angina are com 
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Table III 

Summary of Statistical Analysis of Data* 



M 

mg percent 

S 

S m 

D 

s d 

i 

D/S d 

P 

Total cholesterol 
colorimetric 

218 

39 S 

54 

42 0 

j 

S 8 

4 8 

001 

Normal 

Angina pectoris 

260 

53 2 

69 

Total cholesterol gravimetric 

219 

40 6 

87 

40 0 

16 7 


1 6 

Normal 

Angina pectoris 

259 

57 5 

10 2 

Free cholesterol 

70 2 

13 9 

3 5 

16 2 

43 

i 

i 

38 ! 

015 

Normal 

Angina pectoris 

86 4 

14 1 

2,5 

Fatty acids 

369 

95 5 

18 1 ! 

I 

60 0 ! 

1 

1 

! 

22 7 ! 


1 6 

Normal 

Angina pectoris 

429 

81 3 

13 7 

Lipoid phosphorus 

94 

! 

1 61 

; 

0 30 

! 

1 77 

04 

45 

002 

Normal 

Angina pectoris 

11 2 

1 52 

0 26 


* When two or more measurements were made in a given patient, the average value was 
utilized in computation 
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LIPOID PHOSPHOROUS-MG PER CENT 

Fig 4 Distribution of lipoid phosphorus in 34 angina pectoris patients and 28 normals 
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pared with the values m the normal control gioup The column M gives 
the arithmetic mean of the determined values The column S gives 
the standaid deviation of the series calculated according to the formula 
S = V 2D 2 /N — 1 w heie 2D 2 is the sum of the squaies of the differences 
of the individual values fiom the mean -\alue and N is the number of cases 
The column Sm gives the standaid deviation of the mean and is equal to 
S/VN or V2D 2 /N(N — 1) The column D gives the difference be- 
tween the mean of the angina group and the noimal group The column 
Sd gives the standard deviation of that difteience which is equal to the 
square root of the sum of the squaies of the standard deviations of the 



FATTY ACIDS— MG PER CENT 

Fig S Distribution of fatty acids in 35 angina pectoris patients and 28 normals 

respective two means The column D/Sa gives the ratio of the difference 
to its standard deviation In general, values of the ratio above two are 
considered probably significant and values above three practically certainl) 
significant Column P gives the probability of a difference as great or 
greater than the one listed, being due purely to chance A value of P of 
1 0 indicates a probability of 1 per cent or one chance m 100 of the difference 
being due to a sampling error 

The Noimal Values Man and Gildea 24 recently studied the blood lipid 
values in a group of normals In 76 healthy individuals the mean of the 
cholesterol values was 196 8 + 4 0, 22 1 mg lower than the mean m our 
control series This difference is probably significant Their phospholipid 
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values weie close to ouis with D/Sa less than one, although our values were 
3 to 5 per cent higher 

Gildea, Kahn, and Man 2S make the intei esting observation that m 
males the noimal lipid values are higher in those with a pyknic and lower 
m those with a leptosome t} pe of constitution The pyknic type refers to 
the stocky individual of short or middle height, rounded figure, broad face 
and large rounded head on a short massive neck , the leptosome or asthenic, 
to those with opposite attributes such as greater development of extremities, 
narrower trunk, longer neck and oval face The incidence of pyknic types 
in our small group of 22 noimals was slightly highei than in their normals 
The proportion of Jews was small in their normals, wheieas m oui series 
they comprised half The cholesteiol \ allies of 13 of these Russian-Jewish 
normals gave an aveiage of 235 mg , the average of nine Gentiles was 193 
mg Eliminating one value of 101 mg in the latter group, which was 
extremely low, the aveiage was 212 mg The latio of the difference be- 
tween the two means of Jew and Gentile (with the low value of 101 elim- 
inated from the Gentile group) to its standard deviation is 1 69 The 
probability of such a deviation being due purely to chance is 9 1 out of 100 
The phospholipid diffeience in 14 Jews and 11 Gentiles was similai 
D/Sd = 1 74, and the same was true of the fatty acids to a lesser degree, 
D/Sd = 1 43 These differences raise the possibility of differences due to 
race In the group, however, of 59 patients with angina and 54 normal 
controls which we studied by the Meyers and Waidell method there were 
three and 14 Gentile subjects respectively Racial influence, if it exists, 
was therefore unimportant in oui compai isons 

It will be noted that the controls include subjects m both the lower and 
upper age groups It has been shown by Page, Kirk, Lewis, Thompson, 
and Van Slyke 23 that bfood lipids and cholesterol values of individuals in 
different age gioups are essentially the same Oui data, as far as they go, 
are m conformity with this important finding For example, the average 
cholesterol of 27 normal individuals below the age of 30 is 215 mg (table 
1) as compared with an average of 218 mg for the entire group of fifty- 
four Also in nine normals above the age of 50 (table 2) the mean choles- 
terol measured by the gravimetric method was 214 mg as compared with 
219 mg for the entire group of twenty-two It is of further interest in 
this connection that measurements made in a few normal subjects at in- 
tervals over a period of approximately three years reveal an individual 
tendency to maintain a rather constant general level of blood cholesterol 

The Intel -relationship of Lipid- Fiactions, the Ratio of Fiee to Total 
Cholesteiol The inter-relationship of the lipid constituents can be seen 
in table 2 Although there are a number of exceptions, the lipid fractions 
m the same individual, either normal or angina pectoris, are m a general 
way proportional to each other The cholesterol and phospholipid values 
are more closely proportionate to each other than either of these to the 
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fatty acid values A similar proportionality was found in well treated 
diabetic patients by Man and Peters 10 and m malnutrition by Man and 
Gildea 30 The parallelism of cholesterol and phospholipid values in their 
series was closer than m ours 

The ratio of free to total cholesterol (figuie 6) appeared to be fairly con- 
stant for both the noimal and the angina groups with a free cholesterol value 
langmg fiom 27 to 44 per cent of the total The mean of the free choles- 
terol peicentages of the totals m the noimal g loup is 32 3 per cent, m the 
angina gioup 33 4 per cent These findings agree fairly closely with those 
of Page, Kirk, Lewis, Thompson, and V an Slyke 23 who found in normals 
that the mean of the free to total cholesterol ratios was approximately 37 per 
cent In a recent study of 91 healthy adults, Sperry -® using Ins own method 
found an average ratio of 26 9 per cent with a maximum of 30 1 per cent 
and a minimum of 24 3 pei cent 
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Fig 6 The ratio of free to total cholesterol m 32 patients with angina pectoris and m 16 

normal controls 


Relation to Basal Metabolic Rate and Hypo tension To rule out any 
possible influence of a preponderance of low metabolic rates m one group or 
another, the average metabolic rates were considered (table 1 ) The aver- 
age basal metabolic rate foi 52 patients with angina was minus 8 pei cent, 
for 32 controls minus 13 pei cent The lnghei incidence of basal metabolic 
rate values of minus 20 pei cent oi below m both gioups is noteworthy in 
the absence of clinical hypothyroidism 

In table 2, the presence and degree of hypertension in the patients with 
angina pectoris are recorded One plus lepresents a systolic pressure of 160 
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to 180 mm or a diastolic of 95 to 100 mm , two plus, a systolic of 180 to 
200 mm , or a diastolic of 100 to 110 mm , and three plus, a systolic above 
200 or a diastolic abo\e 110 mm of meicurj It will be observed that only 
foui of 34 patients showed model ate oi marked hypertension (table 2) 
Hypertension, geneially mild, was present in 13 patients or in 38 per 
cent The aieiage cholesteiol and phospholipid a allies of these 13 patients 
weie 266 mg and 116 mg respectivel} The average cholesterols of 18 
and the average phospholipids of 20 patients, both groups without hypei- 
tension, were 251 and 10 8 mg respectnely It is obvious that these slight 
differences are not significant and that the elevated values obtained were not 
related to hypertension 

Discussion 

An analysis of the data presented indicates that the blood lipids are fre- 
quently elevated in patients with angina pectoris of atherosclerotic origin 
Increases were noted in all the lipid fractions cholesterol, free and total, 
lipid phosphorus and fatty acids These increases are probably more sig- 
nificant than is apparent, in view of the fact that an appreciable percentage 
of normals have or will develop coronary atherosclerosis The differences 
noted obviously applied only to gioups As evidenced in figures 1 to 5, there 
was considerable overlapping of the values in the patients with angina and 
those m the control group It is apparent that lipid values are normal m a 
large group of patients with angina pectoris The occurrence of definitely 
eleiated values in some, howeier, suggests that the lipid and cholesterol 
metabolism is disturbed either primarily or secondarily m at least a certain 
group of patients with angina pectoris 

When rheumatic and syphilitic heart diseases are excluded, angina pec- 
toris is, in the majority of instances, associated with coronary atherosclerosis 
Stocks 2 ' states, for example, that a reasonable and conseivative estimate of 
the incidence of atherosclerosis of the coronarj arteries in patients with 
angma pectoris is 85 per cent To obtain further data on this question an 
analysis was made of 36 necropsy protocols where angina pectoris of arterio- 
sclerotic origin was the clinical diagnosis Thirty-two or 89 per cent of 
these patients showed a moderate or marked degree of atherosclerosis of the 
coronary arteries 

Although there ai e notable exceptions, coronary atherosclerosis is usually 
associated with generalized changes of the same kind m the aorta and other 
vessels of the body Saphir, Priest, Hambuiger, and Katz, 2S for example, 
found moderate or severe general arteriosclerosis in every one of a group of 
34 patients with coronary arteriosclerosis and infarction This would imply 
that the lipid findings in angma pectoris are in some measure true for general 

arteriosclerosis 
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Conclusion 

The average cholestei ol, free and total, lipid phosphorus and fatty acids 
of a group of patients with angina pectoris of atherosclerotic origin were 
found higher than in a group of control subjects There was considerable 
overlapping with the values of many angina patients in the normal range 
A small gioup with angina pectoris showed values well above the highest 
normal value 


We wish to thank Marie C Volk and Edward S Glasser for their technical assistance 
in this investigation 
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THE SIGNIFICANCE OF CARDIAC ENLARGEMENT 
CAUSED BY ARTERIOVENOUS FISTULA - 1 


By William B Porter MD.FACP, and James P B \ker, Jr , M D , 

Richmond, Vugmia 


Following the establishment of a fistulous connection between an artery 
and a vein, there occui changes in the dynamics of the circulation which re- 
sult in varying degrees of cardiac enlargement and of dilatation of the in- 
volved artery and vein pioximal to the fistula The extent of the changes 
depends mainly upon the size of the vessels involved and the caliber of the 
fistula 1 

In 1924 Holman 1 f expiessed the opinion that the dilatation of the 
proximal aitery and vein was an adjustment mechanism for the accommo- 
dation of the increased volume of blood flowing tlnough the artery-vem 
fistulous system These conclusions are tenable and universally accepted 
The causation and the significance of the cardiac enlargement which occurs 
m association with the lasculai changes remained a debatable problem 

From a senes of 11 cases of acquired artei lovenous fistula four ha\e 
been selected for special study because we felt they offered opportunities for 
the acquisition of fundamental data leleiant to the significance of the cardiac 
enlargement 

1 In three instances the femoral \ein and artery were involved at ap- 
proximately the same anatomical point The popliteal nas involved in the 
fourth 

2 In one instance the fistula had existed foi fir e weeks, in another eight 
months, m the thud tlnee years and seven months, and in the fourth 21 
yeais 

3 The location of the fistulae made it possible to study the venous pies- 
sure and the velocity of venous flow pioximal to the fistulous connection 


Methods Used 


All physiologic studies were made three to four houis aftei the last 
meal, the patient remaining m bed on these days The venous pressuie was 
measured by direct vempunctuie, using the apparatus and technic of Montz 
and von Tabora ~ Measurements of the velocity of blood flow were made 
with the use of the cyanide method of Robb and Weiss 3 


. * Panted in abstract at the meeting of the Association of American Physicians, May 

4 and 5, 1937 Received for publication June 19, 1937 

From the Department of Medicine, Medical College of Virginia, Richmond, Virginia 
The operations were done by Dr I A Bigger, Chief of the Surgical Staff, Hospital 
Division, Medical College of Virginia, Richmond, Virginia 
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The heart size was determined by the use of teleroentgenogi ams These 
weie standaidized to constant chest diameteis and the position of the dia- 
phiagmatic level The piediction foimula of Hodges and Eyster 1 was used 
m calculating noimal tiansveise cardiac diametei 

Case Reports 

Case 1 S B , a negro laborer, aged 45, five weeks pi eviousiy had received a 
bullet wound in the upper right thigh He stated that he was working as a laborer 
10 days after the accident without subjective complaints or impaired function of the 
involved limb 

Physical examination A well developed negro man m a normal state of physical 
fitness The local phenomena of an arteriovenous fistula were present at the apex 
of Scarpa’s triangle on the right side, indicating a fistulous connection between the 
i lght femoral artery and vein 

Fistula opened 

Blood pressure systolic 130, diastolic 65 

Pulse rate 79 per minute 

V ital lung capacity predicted normal 5,360 c c 

actual 5,180 c c 

Electrocardiogram normal, no change following operation The physiological 
studies and heart size data before and after operation are shown in figure 1 

Case 2 A H , a white farmer, aged 32, had received a bullet wound in the 
upper left tlngh three years and seven months previously He stated that he resumed 
his farm work two weeks after the accident He noticed a thrill and swelling over 
the femoral area a few days after receiving the wound For the past seven months 
there had been some swelling of the left foot and ankle During cold weather this 
foot became numb and there was aching in the calf muscles of the left leg if he 
walked rapidly up grade The subjective complaints were not sufficient to stop him 
from his work He came for relief of the functional impairment and swelling in the 
left leg 

Physical examination A well developed man in a normal state of physical fitness 
The local phenomena of an arteriovenous fistula were present 2 cm below the apex 
of Scarpa’s triangle on the left side indicating a fistulous connection between the left 
femoral artery and vein There was slight pitting edema of the left ankle 

Fistula opened Fistula dosed 

Blood pressure systolic 130, diastolic 55 systolic 140, diastolic 95 

Pulse rate 88 per minute 60 per minute 

Vital lung capacity predicted normal 5,100 cc 

actual 5,300 c c 

Electrocardiogram normal , no change following operation The physiological 
studies and heart size data before and after operation are shown m figure 2 

Case 3 A G , a white boy, aged 16, had received a bullet wound in the left 
popliteal space eight months previously Two weeks after the accident he resumed 
his usual physical activities, consisting of work on a farm and playing baseball when- 
ever he was not otherwise engaged His only complaint was fatigue and aching of 
the left leg after strenuous exercise 

Physical examination A robust well developed boy in a normal state of physical 
fitness The local phenomena of an arteriovenous fistula were present in the left 
popliteal space indicating a fistulous connection between the left popliteal artery and 


Fistula closed 
systolic 150, diastolic 100 
62 per minute 



C ASt # I - DURATION 5 WfrErKS 

CIRCULATION TIME: IN SErCONDS (SODIUM CYANIDE:) 
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- NORMAL (HODGErS- EY5TE:iO 12 7 

REDUCIBLE: BNLARGEM&NT 2 3 

IRREDUCIBLE (HYPERTROPHY) 0 5 








CASt #Z- DUR-ATiON 3 yetARS 7 months 

CIRCULATION TIME: IN 5E:COND«5 (5QD1UM CYANIDE:) 
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Case 2 Circulation time m seconds and venous prcssuie in mm of H 0 and heart size before and after 

operation 
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vein The neighboring superficial veins weie definitely dilated There was no edema 
of the left leg or ankle 

Fistula opened Fistula closed 

Blood pressure systolic 122, diastolic 60 systolic 126, diastolic 75 

Pulse rate 90 per minute 76 per minute 

Electrocardiogram noimal, no change following operation The physiological 
studies and heart size data hef oi e and after operation are shown in figure 3 

Case 4 C B , a negio farmer, aged 58, had received a bullet wound in the right 
thigh 21 years previously Following the accident he remained in bed for 10 days 
When the dressing was removed he noticed upon touching the upper part of the thigh 
a peculiar purung sensation which he states has continued and become more distinct 
Since the healing of the wound he has worked regularly as a farmer with no discom- 
fort except for the occuirence of cramps m the calf muscles of the right leg There 
had been swelling of the right foot and leg for fom rears He came for relief of the 
functional impairment and swelling of the i lght leg 

Physical examination A well developed and nourished negio man lying com- 
foitably m bed without subjective complaints The local phenomena of an arterio- 
venous fistula were present 3 cm below the apex of Scarpa’s triangle on the right side 
indicating a fistulous connection between the right femoral artery and vein There 
was a moderate degree of brawny edema up to the upper third of the right leg The 
vessels above the fistula were greatly enlarged as far as they were palpable The 
jugular bulb on the right side was markedly dilated but there were no pulsations above 
the auricular level There were no phenomena indicating heart failure of the con- 
gestive type 

Fistula opened Fistula dosed 

Blood pressure systolic 130, diastolic 65 systolic 146, diastolic 94 

Pulse rate 84 per minute 56 per minute 

Electrocardiogram normal, no change following operation Venous pressure and 
heart size data before and after operation are shown m figure 4 

Discussion 

It is evident from these studies that cardiac dilatation is the principal 
factor concerned in the increase m caidiac size m arteriovenous fistula The 
amount of actual hypeitiophy is determined mainly by the duration of the 
fistulous connection (figure 5) 

Lewis and Drury 1,b concluded that the enlaigement of the heart was 
primarily and chiefly a dilatation due to a deficient nutrition of the heart 
muscle, consequent on a fall of the mean arterial blood piessure occurring 
in arteriovenous fistulae They did not believe there was increased circu- 
lating blood volume foi m expemnents on dogs an anastomosis of an artery 
and vein did not mciease caidiac output unless there was a rise in general 
venous piessure, and no rise in geneial venous piessuie occuis in arterio- 
venous fistulae without heait failuie Recently Laplace ’’ and Quattlebaum 0 
have expiessed opinions m agieement with that concept of the pathogenesis 
of cai diac enlargement 

It is an established physiologic pi mciple that the minute volume of 
cardiac output is dependent pumaiily upon the volume of the return flow to 
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i 3 Case 3 Circulation tune in seconds and venous pressure in mm of H.O and heart size before and after operation 
The femoral vein was used at a point coi i csponding approximately to a similar location as that in Cases 1 and 2 






















CASE: ^4 -DURATION 21 YEARS 
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HEART SIZE" = TErLER.OENTGtNOGR.AM 

DIAMETER- BEEORE OPERATION 

21 5 CM 

it AFTER. 

15 2 « 

« NORMAL (HODGES -EYSTER-) 

13 Z - 

REDUCIBLE ENL ARGEM ENT 

G 3 » 

IRREDUCIBLE « (HYPERTROPHY) 

2 0 - 



Fig 4 Case 4 Basilic venous pressure and the heart size before and after operation 
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CASE NO 1 
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REDUCIBLE ENLARGEMENT 

IRREDUCIBLE 

71 

5 WEEKS 

2 3 CM 
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CASE NO 2 

DURATION 

REDUCIBLE ENLARGEMENT 
IRREDUCIBLE 


3 YR 7mo 
3 3 cm 

1 4 , 

CASE NO 4 

DURATION 

REDUCIBLE ENLARGEMENT 
IRREDUCIBLE 

- ...1 

21 YEARS 

6 3 cm 

20 . 


Fig 5 Reducible and irreducible cardiac enlargement related to the duration of the arterio- 
venous fistula 
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the right auricle, and the force of cardiac contraction is so perfectly adjusted 
to the quantity of blood which flows into the auricle from the veins that no 
stasis occurs with a rise of geneial venous pressure unless heart failure 
ensues 

The observations made on these patients show that all the factors which 
can increase the volume of return flow to the right heart operate in arterio- 
venous fistulae, and m these patients without heart failure there was no rise 
of general venous pressure 

That the dilatation of the heart is not due to a nutritional deficit of the 
myocardium is evident from the cases here studied It is inconceivable that 
a nutritional factor could be responsible for so marked a degree of reducible 
dilatation continuing for a long period * and without the development of 
heart failure in men engaged m active physical labor Furthermore, Green 7 
has shown that in artei lovenous fistulae the deciease of coronary blood flow 
induced by a lowering of diastolic blood pressure is to a considerable extent 
mitigated by an increase in coionaiy blood flow during systole resulting from 
a relative lowering of the systolic peripheral coionary resistance in relation 
to aortic pressuie Through penpheral vascular constriction a normal mean 
blood pressure may be approximated and this, operating m conjunction with 
the augmented systolic coronary circulation, may result m an increase of 
coronary flow to or even above a normal minute volume 

The observations made on these patients indicate that the cardiac en- 
largement occurring in aiteriovenous fistulae results fiom the following 
changes m the dynamics of the circulation 

1 (a) There is great increase in cardiac filling due to acceleration of 
the velocity of blood flow and increase of effective venous pressure in the 
involved vein and anatomically associated tributaries proximal to the fis- 
tulous connection 

( b ) With adjustment dilatation of the artery and vein the rate of blood 
flow and the pressure in the vein decrease while the cross section of the 
column of the returning current increases 

(c) The enlargement of the artery and vein m the fistulous circuit and 
the increase in cardiac size are primarily an adjustment dilatation Cardiac 
hypei trophy is responsible for only a small part of the increase in cardiac 
size 

2 An extreme degree of reducible cardiac dilatation, 21 cm to 15 2 cm , 
can exist over a prolonged period (21 years) with the occurrence of only a 
minimum amount of cardiac hypertrophy and without the development of 
heart failure This is not m agreement with the concept of a myocardial 
nutritional defect as the factor responsible for the changes m cardiac size 

* In this connection the observations made on Case 1 are of interest The femoral 
arterj was temporarily occluded by ligature Within 24 hours the cardiac dilatation had 
reduced from 15 5 cm to 13 4 cm Due to the ischemic symptoms developing in the foot, 
the ligature was remoted Within 24 hours thereafter the heart again measured 15 5 cm 
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CONGENITAL ADHESIONS OF THE GALL- 
BLADDER ’• 

By Lester R Whitaker, M D , FACS, Boston, Massachusetts 

Abnormal peritoneal attachments to the gall-bladder are more common 
than inflammatory adhesions Though often described these congenital 
adhesions 1 ai e not generally recognized, so strong is the obsession m the 
medical profession that all disturbances of the gall-bladder aie inflamma- 
tory in origin Yet, it should be obvious to the careful observer that these 
sheets of tissue, running from lesser omentum to gall-bladder, duodenum 
and colon, are simple folds of pentoneum having definite relations, definite 
structure, and regular ariangement of vessels They cannot possibly be 
the result of inflammation Often with these attachments there is no evi- 
dence of a past infection of the gall-bladder, m fact, many times the vesicle 
appears normal 

Inflammation as a result of infection has been ovei emphasized m 
pathological conditions of the gall-bladder — considered primary to every- 
thing — especially to gall-stones Anatomical, mechanical and metabolic 
factors have been neglected Even cholesterosis confined to the mucosa of 
the gall-bladder has been attributed to infection, though this is no more 
likely to be true than with atherosclerosis It is probable that they are both 
degenerative diseases, from toxic or metabolic disturbance, with inflam- 
matory effects 

There are two ways of determining whether or not the peritoneal at- 
tachments under discussion are congenital or inflammatory adhesions The 
first, and most important, is their anatomical relations The second is 
lack of evidence of inflammation in the gall-bladder itself 

Embryologically, the development of abnormal peritoneal attachments 
of the gall-bladder appears fairly simple The primitive digestive tube lias 
an anterior and a posterior mesentery In rotation of the stomach the 
posterior mesentery becomes the greater omentum, and the anterior, the 
lesser omentum In the anterioi mesentery a bud grows out from the 
enteric tube to form the liver, bile ducts and gall-bladder Ordinarily 
the anterior mesentery stops at the common bile duct and portal vessels, but 
it may be more extensive and run from the common duct laterally over to 
the gall-bladder, down to the duodenum, and to the hepatic flexure of the 
colon — even to the right lobe of the liver and to the lateral and posterior 
abdominal walls, perhaps closing the foramen of Winslow There may be 

* Received for publication April 16, 1937 

From the Department of Anatomy, Boston University School of Medicine and the Sur- 
gical Clinic of Massachusetts Memorial Hospitals, Boston, Mass 
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much or little of this anterioi mesenteiy, from a slight hand of tissue run- 
ning fiom the lessei omentum acioss to the cystic duct and down the front 
of the gall-bladder, to the extensile sheet of tissue described above Oi 
this sheet may become a loose veil with a mesenteiy to the gall-bladdei , 
which means simply that the gall-bladdei is enfolded and suppoited m the 
tissue The sheet may be closely adherent to the gall-bladder over its sui- 
face 01 there may be two sepaiate sheets, one 1 unmng to the medial and one 
to the lateial margin of the vesicle, usually attaching to the liver on either 
side The sheet may pass over the gall-bladder without attachment The 
tissue may be absent above and below, leaving only a band from the lesser 
omentum across the duodenum to the anterior surface of the gall-bladder 
It may be supplemented by another distinct band to the hepatic flexuie of 
the colon In all these types the general relations are the same except that 
different paits of the sheet of tissue may be missing 

Meyers and Bloom 2 m 1933, made a study of these congenital peritoneal 
adhesions in the upper light quadiant of the abdomen, but while stating 
that these definite stiuctures described wcie not of inflammatory' oiigm, 
they have contributed to the geneial misunderstanding with legard to then 
nature by the terms, “ periduodenitis” and “ pei icholecystitis ” or “essen- 
tial periduodenitis” Because of confusion of tcims and the frequenev of 
this abnormality, suigeons may be led to make false opeiatne diagnoses m 
many cases 

A resume of hteiatuie by Meyeis and Bloom shows that different 
authois have found, on the average, 20 per cent of abnormal peritoneal 
attachments about the gall-bladder and duodenum m apparently' normal 
individuals In 54 cadaver and autopsy specimens they themselves found 
membranes m 54 per cent Only 5 pei cent showed mflammatoiy' adhesions 

In 51 cadavers examined by' the wnter at the Boston Univeisity School 
of Medicine definite abnormal pentoneal attachments to the gall-bladdei 
were present m 45 per cent All of the gall-bladdei s with these congenital 
adhesions appeared thm-walled and normal All except one were in male 
cadavers (There were not more than fhe oi six females among the 51 
subjects ) This is another fact which weighs against inflammatory origin, 
since cholecystitis is more common in the female 

Among 100 patients upon whom cholecy'Stectomy was performed by me 
at the Massachusetts Memorial Hospitals 18 showed definite abnormal peri- 
toneal attachments to the gall-bladder Fifteen of these 18 patients were 
n omen From a statistical point of view it is doubtful that sex is sig- 
nificant m this condition 

Following is a summary of the anatomical arrangement of congenital 
pentoneal adhesions m 23 cadavers and in 18 patients 

Tzventy-th? ec of 51 cadavcis examined had definite congenital adhesions 
to the gall-bladdei and duodenum In this senes the airangement typical 
for such attachments prevailed, that is, a sheet of tissue l unmng from the 
lesser omentum to the gall-bladder, along its border towaid the fundus, 
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with bands 1 unning acioss the duodenum and to the hepatic flexure of the 
colon In one case there was a small band about 2 cm m width from the 
ampulla of the gall-bladdei acioss the duodenum All the others had at- 
tachments of at least two-thirds the length of the gall-bladder, three of them 
from the gall-bladdei to the duodenum alone, and the other 20 from the 
gall-bladder to the duodenum and hepatic flexuie of the colon In two of 
these there were extra strands of pei itoneal tissue running from the first and 
second parts of the duodenum up to the liver, but m no case was any con- 
striction of the duodenum pi oduced In four of the 23 cases the foramen 
of Winslow was closed One case with the extensive type of attachment 
described had, m addition, a short mesentery of the gall-bladder Jackson’s 
membranes were present m tlnee, which does not show a large relationship 
with congenital peritoneal adhesions elsewhere In two cases outside this 
series the author observed an extensive peritoneal attachment of the hepatic 
colon to the right lobe of the liver lateral!} , with none to the gall-bladder 
In one other case an attachment ran from the liver to a point at a consider- 
able distance along the transverse colon 

All the gall-bladders of this senes in cadavers were tlnn-walled and ap- 
parently not mflammatoiy There was one female among 22 males The 
instances of inflammatory adhesions in the whole number of 51 were not 
recorded, but I am sure that theie were not over 10 — a much lower per- 
centage than that of congenital adhesions 

In 18 patients fi om a senes of a bundled cholecystectomies by the author 
at the Massachusetts Memorial Hospitals a greatci vanety of abnonnal 
attachments prevailed 

In five cases there was a peritoneal sheet running the whole length 
of the gall-bladder, in four this was connected with the duodenum, and m 
two with the hepatic colon In one of these thei e zuas model ate const l iction 
of the second poition of the duodenum The foramen of Winslow was 
closed m two 

In four cases there were small attachments running from one-third to 
one-half way down the gall-bladder In all of these a band passed over 
the first or second part of the duodenum, and in one the foramen of Winslow 
was closed 

In two cases theie was a loose veil of tissue running over the whole gall- 
bladder and attached to duodenum, colon and liver In these two cases 
definite mesenteries of the gall-bladder were present In one of them theie 
was a shoit stiand ummng fiom the duodenal cap to the hvei , pioducmg 
some tension In both, the foramen of Winslow was closed 

In five cases there were sheets of tissue running across the gall-bladder 
at varying distances below the fundus, and attaching to the liver and pos- 
terior abdominal wall laterally Four of these showed bands i unning across 
the duodenum, two of zvhich pi oduced model ate consti iction In three 
cases there were attachments to the hepatic flexure of the colon , and m three 
of the five the foramen of Winslow was closed The appearance of one 
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case was descubed as a “ soit of blanket tin own o\er the gall-bladder with 
the head and chest sticking out ” In anothei case there was a second sheet 
1 mining to the postero-lateial margin of the gall-bladdei Ihe description 
here was, “ the fundus of the gall-bladdei looked almost like the head of a 
doll protiudmg from between the upper and lowei blankets ” 

In one of these cases an unusual situation prevailed I quote from the 
operative note, “ Running from the lessei omentum and the fust part of the 
duodenum across the fundus of the gall-bladdei to the livei and then on to 
the second portion of the duodenum and hepatic flexure of the colon was a 
thin sheet of peritoneum-like tissue This sheet of tissue lan downward, 
partially closing the foramen of Winslow The arrangement was almost 
as though the gall-bladder were inside a case of tissue The gall-bladdei 
was not adherent to it and when this tissue was removed the peritoneal 
covering of the gall-bladder was intact ” That there was no inflammation 
of the peritoneum was obvious when the gall-bladder was removed by dis- 
secting its serosa 

In two cases the usual attachment was present, tunning from the lessei 
omentum along the gall-bladder from cystic duct to fundus But then it 
was reflected posteriorly to the liver and abdominal wall, running across 
the duodenum and attaching to the hepatic flexure of the colon There 
seemed to be in these two cases two distinct layers of tissue, anterior and 
postenor, 4 to 5 mm apart, along the attachment to the gall-bladder 

Diagnostic Investigation 

The question as to whether congenital peutoncal attachments to the gall- 
bladdei, duodenum and colon pioduce definite symptoms is difficult to settle 
It is important that efforts be made in this direction to throw moi c light on 
obscure symptomatology in the right upper quadrant of the abdomen, and 
to avoid unnecessary surgical interference, yet to be able to advise operation 
when indicated No definite symptom picture piesents itself It may be 
that this very indefiniteness of the symptoms, such as vague discomfoit in 
the right upper quadrant, anorexia or nausea, bloating, “ sour stomach,” 
or occasional sharp twinges of pain unrelated to meals, or perhaps increased 
following meals, are indications of anatomical disadvantages which prevent 
normal function 

Homans 8 who has made a careful study of symptomatology m 11 cases 
of “ congenital transduodenal bands ” has grouped symptoms undei the 
headings of “ mtermittency,” “ food relief,” “ vomiting ” and “ bleeding ” 
In his 11 cases, five had intermissions, some discomfort being moie oi less 
steadily present Six of the cases showed a definite food relief, but in 
others taking of food excited discomfort Vomiting was piesent in six of 
the 11 cases In none was there a history of hematemesis 

In Homans’ cases gastric analysis was of no value, some showing high 
and some showing low acidity 
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Roentgen-iays m three of nine cases of Homans which were studied 
showed duodenal defects, two, dilatations of the uppei duodenum, one, 
hour-glass stomach In one, hypei peristalsis was present, and m another, 
an atonic stomach 

Homans’ cases were diagnosed as everything else than “ transduodenal 
bands,” the question of this diagnosis being bi ought up m only two of them 
The most common confusions weie duodenal ulcer and chronic cholecystitis 
Three of Homans’ cases weie neurotic 

Meyers and Bloom believe that foi diagnosis combined examination of 
the gall-bladdei and the gastrointestinal tract is of no advantage, and hold 
that fluoroscopy is not practical on account of failure of visualization of the 
gall-bladder They attribute significance to a “ shifting deformity ” of 
“ Duval ” “ Duval deformity is differentiated from ulcer deformity in that 

the latter is constant in any one segment of the cap, whereas the former is 
shifting Duval’s deformity is differentiated fi om irritable cap m that with 
the former the cap is filled but the deformity occupies a varying segment of 
the cap and is still irregular after atropine ” The impression of Meyers and 
Bloom is that no clinical entity can be built up from the symptoms m these 
cases and that periduodenal adhesions of this type aie not significant clini- 
cally 

In the study of the symptomatology in my series, seven of the cases had 
to be ruled out on account of the presence of gall-stones, leaving 11 for 
study 

In two of the 11 cases the duodenum was deianged somewhat , m one 
of these the first part was pulled up by a short strand running to the liver, 
m the other there was a slight constriction at the second part Both of these 
cases had more or less discomfort in the epigastrium and right upper quad- 
rant after meals, with nausea and vomiting Both were subject to migraine 
One of the two was relieved considerably by cholecystectomy and section 
of the adhesions, but the other was practically unrelieved They were fol- 
lowed three and five years 

In three of the cases where the gall-bladder was greatly constricted by 
abnormal sheets of peritoneum running across it, there was discomfort and 
irregular pain m the right upper quadrant associated with more or less 
nausea and vomiting, the pain being worse after meals Following removal 
of the gall-bladder and congenital adhesions in these cases, symptomatic 
relief was obtained after an average penod of one month This has lasted 
for two years in two of the cases The other patient could not be located 
for follow-up 

In the two cases where a loose veil covered the gall-bladder with a mesen- 
tery, relief for three and five years was obtained after removal of the 
vesicle 

With four cases m which the abnormal attachments were of lesser extent, 
and there were symptoms of gas, indigestion, feeling of fullness with epi- 
gastric discomfort after meals, removal of the gall-bladder and adhesions 



384 


LESTER R WHITMCER 


ga\e ielief in one foi three years One, -who liad been subject to migraine 
was unrehe\ed after three years, two wlio weie neurotic were unrelieved 
after several months 

Fiom the above iccoids it zvill be seen that ielief appealed to follow 
opeiation in those cases zvhcic the gall-bladdci zvas icstnctcd m its motion 
by the congenital adhesions oi zultcie the motion zvas abnonnally fiec 
tin ough a mcscntciy The possibility with the hypermobile \esicle is that 
kinking of the cystic duct intei fered with emptying In one of the two 
cases with mesenteiy a transverse constriction of the gall-bladder was shown 
by the Graham test, although emptying was only slightly delayed, but in the 
other the gall-bladdei was exceedingly large and emptied abnormally slowly 
Although Meyers and Bloom do not believe that fluoi oscopy is of value 
it seems that this means to aid the diagnosis should not be lightly' gi\en up 
The combined examination of the gall-bladder and stomach, duodenum and 
colon has been suggested several times 4 and some studies have been carried 
out 8 If the “ double-oral ” method of cholecystography' is used 0 7 the gall- 
bladder in most cases can be visualized under the fluoroscope If the 
shadow piesents irregularities on the roentgenogram, such as apparent 
pulling of the fundus toward the mid-line, and if there is lack of mobility' 
under the fluoroscope, adhesions aie suspected If under combined exam- 
ination the gall-bladder, duodenum and hepatic flexui e of the colon can not 
be separated, or are distorted, adhesions are probable How-ever, with a 
thick or tense abdominal v'all manipulation of the viscera may be so dif- 
ficult that nothing can be learned in this way If the shadow' of the gall- 
bladder hangs low or has an unusual alignment, and is liypei mobile under 
the fluoi oscope, it may have a mesentery as well as other peritoneal attach- 
ments However, in the 12 cases with congenital adhesions in which stones 
were absent the diagnosis of “ penvesicular ” adhesions was made in only' 
two cases But this w'as woith attaining and is encouraging to further 
efifort 

The Question or Treatment 

Rational treatment of these congenital right upper quadrant adhesions 
w'ould depend upon definite diagnosis If there W'ere only' model ate sy'mp- 
toms and a few abnormalities, like “ shifting irregularity' of the duodenal 
cap ” 2 or “ hypo-mobility ” or “ hyper-mobility ” 8 of the gall-bladder, medi- 
cal treatment should certainly be tried first It appears that a consideiable 
number of these patients are neurotic The relation heie may be that 
neurotic individuals magnify slight symptoms produced by interference with 
motility of these organs in their normal physiological activities , or there may 
be functional disturbances elsewhere such as “ irritable colon ” These con- 
genital adhesions might m many cases adjust themselves by stretching with- 
out an operation Then, too, it must be remembered W'hen contemplating 
operation that the postoperative adhesions might be more restnctive than 
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the congenital On the other hand if the patient has severe symptoms such 
as inability to hold food on the stomach to a dangerous degree, together with 
signs of lriegulanty 01 toision of the duodenum or gall-bladder, operation is 
advisable 

In the case where the previous diagnosis has not been made and con- 
genital adhesions are found at opeiation, the question anses as to what to do 
Constricting bands should certainly be relieved It seems to me that the 
gall-bladder should be removed also It is not a necessary organ and m all 
probability the dire results attributed to its loss ha\e been exaggerated If 
for good reason a surgeon exposed my gall-bladder I would thank him to 
remo\ e it even though it appeared normal, provided of course, it were done 
with little trauma to abdominal Mscera and without damage to the li\er 
During an operation for the removal of gall-bladder and congenital adhe- 
sions it must be kept in mind to lea've as little raw surface as possible In 
some cases it might be advisable to remove the gall-bladder and then onl> to 
relieve restucting bands, allowing a considerable amount of the peritoneal 
tissue to remain to pi event postoperatne adhesions which might occui on 
surfaces from which it had been removed 

SUMMlRY AND CONCLUSIONS 

Congenital peritoneal adhesions to the gall-bladder are much more com- 
mon than is oidmarily realized since they are found m about one-fourth of 
the population 

That many of these adhesions, or bands, do not produce symptoms is 
probable , but that some of them do is almost certain 

The symptom picture is hazy It consists chiefly of vague right upper 
abdominal discomfort or pam — stabbing 01 dragging, intermittent or more 
or less constant — usually worse after meals, and often accompanied by 
nausea or vomiting Neurotic symptoms may be prominent 

Preoperative diagnosis is difficult It depends upon The above sjmp- 
tom picture , the elimination of other causes of right upper quadrant pam , 
under combined roentgenoscopy, lessened or increased mobility of the gall- 
bladder m relation to other viscera — perhaps tenderness 

Treatment should be First medical, with a view to reducing the ali- 
mentary load for a more or less crippled digestive system, second, psycho- 
logical 

Surgery should be reserved for those cases where the roentgen-ray, 
including fluoroscopy, shows abnormalities , where other measures fail , and 
where pam and/or nausea and vomiting are severe 

Operative treatment consists m removal of the gall-bladder and section 
of constrictive bands or sheets of peritoneal tissue Care must be taken to 
prevent secondary adhesions, or these may become more troublesome than 
the primary 
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AN ARTICLE CONTRIBUTED TO AN ANNIVERSARY VOLUME IN HONOR 
OF DOCTOR JOSEPH HERSEY PRATT 

SAMUEL JONES GEE AND HIS FRIENDS 

By Sir Humphry Roueeston, Bt , G C V O , I(CB 

Perhaps the best way I can join in a tnbute to Joseph Hersey Pratt — 
the clinical physician — is to offei a sketch of anothei clinical physician, at 
St Bartholomew’s Hospital, with some sidelights on contemporary medical 
London when I was a student theie half a centuiy ago The names of 
great physicians have often been linked by their admirers with lecently 
recognized forms of disease, and also with favounte pi escriptions — the 
least of their achievements Samuel Jones Gee is an example of this 
eponjmous association Fifty yeais ago what is now known as posterior 
basal meningitis or, as Still showed in 1898, chionic meningococcal menin- 
gitis of infants was colloquially known in London as “ Gee and Bai low’s 
disease ” aftei their account in 1878 of ceivical opisthotonos in infants which 
m his aphorisms Gee later summarized as follows " not a tuberculous affec- 
tion, it is due to a chronic meningitis of the medulla It may, however, 
occur as a symptom m tuberculous affections of this region ” In 1899 Sir 
Thomas Barlow (1845- ) and David Bridge Lees (1846-1915) gave 

an expanded account of the condition undei the title of “ posterior basic 
(occlusive) meningitis, acquired hydi oceplialus ” These three wi iters were 
colleagues at the Hospital for Sick Children, Great Ormond Street, W C 
In 1888 Gee published an article of four pages “ On the Coeliac Affec- 
tion ” beginning “ There is a kind of chionic indigestion which is met with 
m persons of all ages yet is specially apt to affect children between one and 
five years old ” At the time it attracted very little attention perhaps because, 
like most of his original papers, it appeared m the St Bai tholomew’s Hos- 
pital Repoi ts and not m the medical periodicals with their much wider cir- 
culation In 1903 W B Cheadle (1836-1910), his colleague at the Hospital 
for Sick Children, gave an account of cases under the name of “ acholia ” 
and ascribed them to “ inhibition of the liver ” , Sir Byrom Bramwell ( 1847- 
1931) of Edinburgh in several papers between 1901 and 1915 described the 
condition as pancreatic infantilism, C A Herter (1865-1910) of New 
York “rediscovered” the disease m 1908 and started metabolic investiga- 
tion of what he termed infantilism due to intestinal infection, Heubner 
( 1843-1926) in the following year followed on the same lines, and the dis- 
ease was sometimes called Gee-Herter and Herter-Heubner disease The 
eponym “Gee’s disease” appeared m 1926 m The Manual of the Intel - 
national List of Causes of Death, as Adapted foi Use m England and Wales 
Scotland and Noithem It eland by the Registrar General, this tabular list 
contained a number of terms used by practitioners m signing death certifi- 
* Recen ed for publication May 24, 1937 
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cates, and thus chffeis from The Nomcnclatinc of Diseases, Diawn up by a 
Joint Committee Appointed by the Royal College of Physicians of London 
(1931) which gives veiy few synonyms and does not include “ Gee’s dis- 
ease ” The compi ehensive article on this disease by Izod Bennett, ITuntet, 
and Vaughan in 1932 was entitled “ Idiopathic Steatorrhoea (Gee’s Dis- 
ease), A Nutritional Distuibance Associated with Tetany, Osteomalacia, and 
Anaemia ” Since 1926 Tha>sen of Copenhagen has written 10 papers 
arguing that the coeliac affection, non-tropical sprue, and tropical sprue 
should be grouped togethei under one designation “ idiopathic steatorrhoea,’ 
and Mogensen of Copenhagen in 1937 suggested the epon)m “ Gee- 
Thaysen’s disease” for those tluee conditions Hemy Moore and his 
Dublin colleagues recommended that the coeliac disease of clnldien should be 
called the “ Gee-Herter disease,” that idiopathic steatoi rhoea of adults and 
adolescents of non-tropical countries should be known as the “ Gee-Thajsen 
disease, and that the name sprue for the tropical disease should be retained ” 
Years before lus papei on the coeliac affection Gee’s name became familiar 
in connection with a linctus composed of equal paits of compound tincture of 
opium, syrup of tolu, and oxymel of squill It was said that this piescrip- 
tion was not his, but that of a lady bountiful of a village, who had thus 
cured the obstinate cough of one of his hospital patients It became widely 
populai and in Snuthfield, at the doors of the hospital which so fieely sup- 
plied it to out-patients, “lmctus tarts” weie on sale It is interesting to 
recall his philosophical indifference to posthumous fame as merely meaning 
“ the number of times after death the letters composing the man’s name Mere 
put together in one order ” (Legg) 

Samuel Jones Gee was born on September 14, 1839, m London where 
Ins fathei, William Gee, was in business but was much interested m litera- 
ture and frequented the British Museum His mothei Lydia Sutton ( 1797— 
1888) was, like many mothers of great men, a remarkable woman His 
parents were somewhat puritanical Gee, the only one of their four off- 
spimg to survive infancy, was a delicate boy and nevei robust When eight 
years old he went to a private school in Enfield, a few miles fiom London, 
and from 1852 to 1854 he attended Umveisity College School Tlnee years 
latei he matriculated at the Unn ei sity of London, and as a medical student 
of University College Hospital came under the influence of Sir William 
Jenner (1815-98), whose example may in some degree have accounted for 
Gee’s successful dogmatic teaching at the bedside In 1861 at the final 
examination for the degree of bachelor of medicine at the University of 
London he was bracketed with C Hilton Fagge (1838-83) for the gold 
medal and the Umveisity scholarship in medicine, m 1865 he proceeded to 
the M D degree and became a member, being elected five years later a fellow, 
of the Royal College of Physicians of London In the meanwhile he had 
become a membei of the Royal College of Surgeons in 1863, and been 
appointed resident house surgeon to Richard Quam (1800-87) at Umversit) 
College Hospital m December 1862, eailier in that year he had been resident 
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house surgeon at the Hospital for Sick Children, Great Ormond Stieet 
This hospital, the first solely for children m London, was founded m 1852 
on the site of the mansion of that medical Maecenas, Richard Mead (1673- 
1754), laigely as the tesult of the exertions of Charles West (1816-98), an 



almost exact contemporary of Sir William Jenner, from 1848 to 1860 West 
lectured at St Bartholomew’s Hospital Medical School on Midwifery, with 
which at that time diseases of children usually were nominally combined 
It was not until 1904 that a special department for diseases of children was 
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established at St Baitholomew’s Hospital, and was then placed under the 
caie of Sn A E Garrod (1857-1936) and Di Id Moiley Fletcher, physi- 
cians to the Hospital and also on the staff of the Hospital for Sick Children 
and the East London (now Pnnccss Elizabeth of Yoik) Hospital for 
Childien lespectively In Gee’s time and foi some yeais after, almost all 
the members of the staff of the Hospital foi Sick Children were also attached 
to general Hospitals Gee was appointed assistant physician in May 1865, 
physician m Febiuary 1875, and consulting physician in March 1885 to the 
Hospital for Sick Children Like Thomas Addison and Hilton Fagge, 
particularly as legards dermatology, he was anxious to avoid the reputation 
of a specialist m any blanch of medicine, and removed fiom the Medical 
Diiectoiy his title of consulting physician to the Hospital for Sick Children 
That Gee was house suigeon at University College Hospital and at the 
Hospital for Sick Children might now suggest that he inclined moie to 
surgery than to internal medicine But it is perhaps not generally leahzed 
that the post of house physician is moie modern, at any rate m name, than 
that of house surgeon At the Hospital for Sick Children the separate post 
of house physician was first established in December 1879 During the 
first half or more of the last century the woik now done by house physicians 
was at most hospitals part of the duties of a resident medical officei, known 
as the apothecary, a title then in use foi general practitioners Thus at St 
Baitholomew’s Hospital, London, Fiederick Wood (1820-1906) was 
apothecary fiom 1847 to 1867 and performed the work later carried out b) r 
14 qualified medical men, namely 10 house physicians, two junior assistant 
physicians, and two casualty physicians In Decembei 1867 four house 
physicians Were created, and within a quarter of a century increased to ten 
At Guy’s Hospital the Stockeis, fathei and son, weie apothecaries, and the 
first resident house physician was appointed m 1868, a non-resident junior 
house physician being added in the following year , a house surgeon had been 
appointed in 1856 At the Radchffe Infirmaiy, Oxford, there was a resi- 
dent house-suigeon-apothecaiy until 1860 when a house physician was ap- 
pointed, the last house-surgeon-apothecaiy but one there holding office for 
12 years At University College Hospital the name house physician at any 
rate was in use many yeais earlier, as is shown by the following information 
courteously supplied by the Secretary 

From its opening in 1834 the Hospital had an apothecary and a house surgeon On 
December 7, 1841 the Medical Committee recommended that, as the duties of house-physician 
have always been performed by the apothecary, the titles as well as the duties of these offices 
be united, and after 1845 “house physician” often occurs m the Minutes In 1851 on the 
recommendation of the Medical Committee the title apothecary was changed to resident 
medical officer, and in May 1880 that of “ physician’s assistant ” to that of house physician 

In 1868 Gee was elected assistant physician to St Bartholomew’s Hos- 
pital It was then quite exceptional for the largei teaching hospitals m Lon- 
don to go outside their own school in order to fill vacancies on the permanent 
staff of the hospital Indeed 20 years later a score of young would-be 
physicians were waiting about m the hope of becoming one of the eight on 
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the medical side of the staff Durmg this period of probation the aspirants 
held minor teaching posts, such as demonstrators, m the medical school, or 
in connection with the hospital, such as medical legistrais, on a salary so 
nominal as to be quite insufficient to keep body and soul together The 
competition was extremely severe and exacting, for it was not customary for 
the future consultants to engage m ordinary geneial or family practice, 
scholai ships and grants foi scientific research were then rarely available, 
and men without private means had to take pupils or undertake literary or 
other work to scrape together a living and to keep up appearances It was 
then and for years after a common complaint that many able men could not 
afford to become consultants The waiting time might be exceptionally 
tedious, especially when as very occasionally happened, several resignations 
and deaths occurred unexpectedly within a short time, and as a result the 
successors m office being comparatively young enjoyed an unusually long 
tenure of office, while their juniors had therefore to face a correspondingly 
mci eased period of probation At St Bartholomew’s Hospital m the 
’sixties of the last century the mortality among physicians was very high 

William Baly (1814-61) in whose memory there is a gold medal for distinction in 
physiology at the Royal College of Physicians of London, was killed in a railway accident 
near Wimbledon, W S Kirkes (1823-64), distinguished for Ins work on embolism, the 
now forgotten hypothesis that chorea is due to miliary embolism m the corpora striata, and 
author of a textbook on physiology subsequently edited for many years by W D Halli- 
burton (1861-1931), died from double pneumonia and pericarditis, a combination much more 
frequent then than now, Sir George Burrows (1801-81), afterwards president (1871-76) of 
the Royal College of Physicians of London, resigned in 1864, Henry Jeaffreson (1810-66) 
succumbed to typhus fever caught from a fatal case m a medical student under lus care, 
G N Edwards (1830-68) died of renal disease, Robert Martin (1827-91) resigned in 1868 
on account of a nervous breakdown when engaged to be married, this was a tragedy, for| 
he soon recovered completely and returned to professional practice the next year m London , 
but a career of the brightest promise was irreparably wrecked, for “ in London to step aside 
tor a time is to be left behind ” He was a charming white-haired gentleman with old- 
fashioned courtly manners, who often came to the post-mortem room or, as his generation 
called it, the dead house, and was an expert in the facial diagnosis of the cause of death 
He died of pneumonia, of w'hich he had previously had an exceptional number of attacks , 
in 1869 F J Farre (1804-86) automatically ceased to be an active physician to the hos- 
pital on attaining the age-limit of 65 years 

The way was thus opened for those waiting at St Bartholomew’s Hos- 
pital, such as James Andrew (1829-97), Reginald Southey (1835-99), Sir 
William Church (1837-1928), and also for fresh blood, besides Gee, there 
were elected Sir Dyce Duckwoith (1840-1928) m 1869 and Sir Lauder 
Brunton (1844-1916) m 1875, both Edinburgh graduates Wickham Legg 
(1843-1921), like Gee, a pupil of Sir W Jenner to whom, soon after Gee’s 
election to St Bartholomew’s Hospital, Sir James Paget said “ Can’t you 
send us another Gee ? ”, was appointed to succeed Gee there as demonstrator 
of morbid anatomy in 1874, and as lecturer m that subject and assistant 
physician m 1878 He had qualified in 1867 and about this time was tutor 
to Prince Leopold (1853-84), the fourth and youngest son of Queen Vic- 
toria, this appointment was probably due to Sir William Jenner who from 
1861 was the influential medical adviser of Her Majesty Prmce Leopold 
was the subject of haemophilia on which Legg subsequently (1872) wrote 
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a treatise In 1883 he was selected by the piesident (Jenner) to dehvei at 
the Royal College of Physicians of London the Bradshaw lecture founded 
in 1875 in memoiy of Dr W W Bradshaw of Oxfoid Pie chose “ Cardiac 
A.neurysm ” as his subject, and it may be noted that m 1889 Norman Moore 
(1847-1922) gave this lecture on “ The Distnbution and Duiation of New 
Growths,” and that Gee in 1892 followed in these footsteps of lus juniors by 
lectuung on “ The Signs of Acute Peritoneal Diseases ” Legg’s most con- 
siderable medical book was on “ The Bile, Jaundice and Bilious Diseases ’ 

( 1880) In 1887 he retired fiom St Bartholomew’s Iiospital and medicine 
to devote himself to liturgical subjects and bunging out numerous volumes 
toi the Pleniy Bradshaw Societj foi editing rare liturgical texts, being 
Chairman of its Council from 1895 to 1915 Henry Biadshaw (1827-89), 
University Libiarian, (1867-89) at Cambndge, and much interested m 
mediaeval htuigies inspired Moore, when a turbulent undergraduate at St 
Catherine’s, with an intei est in palaeography Gee, Legg, and Norman 
Moore who conti lbuted 454 lives, mainly of medical men and lush Saints 
to the first 63 volumes of the Dictionaiy of National Biogiaphy and others 
to its two supplements, foimed a small gioup of colleagues, resembling the 
scholar-physicians in the time of Lmacre (1460-1524), the founder and first 
president of the Royal College of Physicians of London Other like-minded 
contemporaries were W A Greenhill (1814— 94), J F Payne (1840-910), 
and James Fmlayson (1840-1906) of Glasgow, of these Norman Moore, 
the youngest and not the most profound, was probably the most successful 
in popularizing the history of medicine 

At St Bartholomew’s Hospital Gee was, for a short time m 1870, in 
charge of the skin department, established m 1867 This was m accordance 
with the rule then in force there that the assistant physicians and assistant 
surgeons should take charge of the special depaitments, and was in reality 
a compromising expiession of the widespiead dislike then felt by the leaders 
of the profession against specialism, a survival of the dictum that “ a spe- 
cialist is half a quack,” ascribed to Sir Benjamin Brodie (1783-1862) who 
was president of the Royal Society, the Royal College of Suigeons of Eng- 
land, and the General Medical Council Gee found a more congenial occu- 
pation as demonstrator of moibid anatomy (1870-74), and lectuiei on 
pathology from 1874 to 1878 when he became physician to the hospital and 
joint lecturer on medicine In obedience to the age limit of 65 years he 
became consulting physician in 1904 

In 1901 he was appointed honorary physician to the Prince of Wales, 
afterwards King George V It has been suggested that his inability to yield 
to the weaknesses and foibles of mankind may have influenced the dis- 
tribution of public honours as far as he was concerned, but probably, like 
Galho, he “ cared for none of these things ” Indeed according to tradition, 
when asked by a most influential personage if he would like to be made a 
baronet, he leplied that he would prefer a fui coat 
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With his cleai and logical nnnd and after a most careful clinical examina- 
tion of the patient Gee arrived at his diagnoses, which were very seldom wide 
of the mark, by an ordeily process of exclusion and not by intuition Oslei 
spoke of him as combining the spmt of Hippociates with the method of 
Sydenham He was one of the best clinical teachers of his time m London, 
and lus hospital rounds, made m the early afternoon, as is the custom in 
London, on three da} s m the week were always crowded , he naturall} con- 
centrated attention on the new cases, his opinion on nenous diseases being 
much quoted Competition to be one of his clinical clerks for three months 
was keen, and to be his house physician, then resident for a )ear, W H R 
Rners (1864—1922) being the last under this arrangement, was a prize 
indeed His house physicians, piobably unconsciously, often adopted some 
of his peculiarities, such as turning back the low'est inch of their coat slee\es 
befoie examining a patient, this w'as a protection against parasitic imasion, 
and long before the time of white linen coats The Medical Notes (1921) 
dedicated “ to the Memory of My Teacher Samuel Gee ” b} Sir Thomas 
(now' Lord) Hordei, inevitably lecall the collection of “ Clinical Aphorisms 
from Di Gee’s Wards ( 1895-96) ” which he published m 1897 In the early 
’eighties of the last century clinical medicine leceived compai ati\ ely little 
help from laboratory methods, clinical pathology being mtioduced at St 
Bartholomew’s Hospital in the next decade, mainl) b> A A Kanthack 
(1863-98) the first whole-time teacher of pathology m the London medical 
schools But I saw 7 Gee sit down in one of his w'ards to stam sputum for 
tubercle bacilli soon after Koch described the method m 1882 As his 
colleague and friend Sir Thomas Barlow' w'rote, he w'as one of “ the group 
of great Victorian physicians who held firmly the inseparable link between 
morbid anatomy and clinical medicine ” 

At the Royal College of Ph}sicians of London Gee was much in request, 
he held various offices and gave the following lectures In 1871 the Goul- 
stonian lectures on “ The Heat of the Body ” , this lectureship founded in 
1632 by Theodore Goulston, M D , F R C P is given to “ one of the four 
■\oungest doctors of the College,” and it was further directed that a dead 
body should if possible be provided, a suggestion long ignored , the Lumleian 
lectures m 1899 on “ The Causes and Forms of Bronchitis and the Natuie of 
Pulmonary Emphysema and Asthma ”, these lectures were endow'ed m 1581 
by Richard Caldwell (1513-84), president of the College m 1570, and John, 
Baron Lumley ( ? 1534—1609), and w'as origmall} called in the annals of the 
College the Chirurgical Lectures , and the Bradshaw lecture w'hich, as men- 
tioned above, is of comparatively modern origin 

The Harveian Oiation — the most honorable and perhaps the most dif- 
ficult to discharge — Gee declined, perhaps more than once It w'as founded 
in 1656 by William Harvey with a number of directions, some of which 
long ago fell into abeyance , for example, it w r as last deln ered in Latin more 
than 70 years ago, and the complete commemoration b} name of all the bene- 
factors of the College is never attempted now' The reason suggested for 
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Gee’s refusal was that being doubtful about the value of experiment m the 
natural sciences he felt that he could not obey Harvey’s direction to exhoit 
the fellows and members “ to search and study out the secrets of nature by 
way of expei iment ” At the present day this attitude seems very strange, 
but Gee lived much m the past and prefeired the old to modern wajs It 
should, howevei, be mentioned that when Augustus Mattlnessen (1831-70), 
lectuier on chemistiy at St Bai tholomew’s Hospital Medical School, and 
C R A Wnght discovered apomorphine in 1869 they handed it o\er for 
physiological im estigation to Gee, who not only tiled it on animals but was 
the fii st human being to be submitted to its action with the result that lus 
initial scepticism about it being “ a most powerful emetic and contrastimu- 
lant ” v r as, as he fully admitted latei, decisively demolished 

Gee’s peisonahty w^as complex and therefore impiessed people in dif- 
ferent lights , he was thought by some to be shy and resei ved, b> others to 
be fastidious , he certainly w'as not a good “ mixer ” oi of the “ hail fellow r 
well met” fraternity An unfavouiable fiist impicssion w r as experienced 
by two of his life-long colleagues and friends 

Fiancis Hairis (1829-85) w'as elected assistant phjsician to the Hos- 
pital for Sick Children, Great Ormond Stieet, m 1859 and, m 1861 to St 
Bartholomew’s Hospital, becoming full physician in 1868, he w r as thus Gee’s 
senior colleague, the tw'o men weie veiy chffeient, Han is being a Cambudge 
giaduate of independent means who rather avoided pnvate piactice and w r as 
much devoted to field sports He had heaul much about Gee, but without 
being attracted to him On one occasion when m poor health, he w ? as ad- 
vised by his friend Thomas Smith (1833-1909) to go away and get some- 
one to take his out-patients, “ Yes,” said Harris, “ but if theie is one person 
I will not put on duty it is that beast Gee ” He, howev er, w r as persuaded to 
do so, and eventually he and Gee became the gi eatest fi lends In lus appre- 
ciative memoir Gee described a cui ious incident m connection with Hai ris’s 
only published woik — his thesis for the M D degree on “ The Natuie of the 
Substance Found in Amyloid Degeneration of the Various Organs of the 
Human Body” (1860) Not being accustomed to write for the press, 
Harris made little use of stops and in letters substituted dashes, m his thesis 
he followed his usual style, but wdien faced with the proofs was horrified 
by the numerous dashes which the prmteis had conscientiously copied 

Howard Marsh (1839-1915), surgeon to St Bartholomew's Hospital 
and the Hospital for Sick Children, professoi of surgery (1903-15) and 
Master (1907-15) of Downing College, Cambridge, described after Gee’s 
death, the very fugid reception he received at their fiist meeting wdien he 
arrived, confessedly a day late, to succeed Gee as house surgeon at the FIos- 
pital foi Sick Children, where latei he and Su Thomas Smith were Gee’s 
colleagues and weie instrumental in seeming Ins election to the assistant- 
physiciancy at St Bartholomew’s Hospital Maish also mentioned Gee’s 
outspoken cnticism of men, how with his “eyes glowing wuth indignation 
and intense conviction ” he w r ould declare “ the man is a scoundrel ” 
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Fiom Wickham Legg’s Recollections of Samuel Gee , published m 1915, 
the following may be quoted, the fust two obitei dicta having a somewhat 
Johnsonian flavour , “ Sir, I have foi gotten more anatomy than you ever 
knew ” , “ Yes, Mill was an able fellow, but Bam was a dundei headed Scotch- 
man”, his dismissal of the Handbook of Theiapcutics (1869) by his con- 
temporary Sydney Rmgei (1835-1910) as “a book of little dodges”, of 
the sudden death of Andrew Mai veil the younger (1621-78) he said that it 
was not due to poison, but that he “ was only mui dei ed by his doctor who 
refused to give him the bark foi a tertian ague ” Many stories about him 
were current at St Bartholomew’s Hospital, some apocryphal and even in- 
herited from John Radchfte (1658-1714) He was opposed to speculation, 
often quoting hypotheses non fingo, was profoundly critical and sceptical, 
and frequently changed lus expressed opinion 

He was pi one to be pessimistic, thus m 1886 m a lettei to Legg he 
sounded a despondent note “ the struggle for life is so hard that those m 
the medical profession who are able to care foi anything but making money 
are quickly becoming very few The learned physician is almost extinct 
And I am sony for it, because the rank which the profession takes m the 
world depends chiefly upon the physicians ” During the intervening 50 
years the distribution of the lelative spheies of influence has been much 
modified Of the modern Umveisities founded in the nineteenth century 
m England, including his own, that of London, he had a poor opinion 
When he had reached the three scoie years and ten of the psalmist he looked 
back without any satisfaction , care of his own health became something of a 
tyrant, and he concluded that life was but a sorry thing Descnbmg him- 
self as an “ Old Whig ” he had a contempt for politicians, did not read their 
speeches, and thought badly of this country’s future 

Wickham Legg who saw much of him heaid him laugh heartily once 
only, Gee, however, had humour though geneially dry and often so subtle 
that it escaped detection by the ordinary individual But there are excep- 
tions to most rules, and Norman Moore, when laid up in Norfolk with an 
attack regarded as malarial, leceived from him the following lines 

“ I want to know, Moore, if you mean 
To write a treatise on the spleen. 

And if we find it does not plague you 
To follow up with one on ague " 

He hardly ever went to the theatre, painting, architecture, and music 
did not appeal to him in the least Norman Moore shared this lack of feel- 
mg for music, and could recognize one tune only, that of “ God save the 
King/’ because every one then stood up Gee loved the birds and flowers 
of the country Like his teacher, Sir William Jenner, he strongly opposed 
the admission of women to the medical profession He was essentially a 
lonely soul, especially after the death of his wife and one of his two 
daughtei s Even as a younger man he preferred his own fireside to the 
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meetings of medical societies, at which lus voice was little heard But at 
the premiei medical society in London, the Royal Medical and Chirurgical 
(expanded m 1907 into the Royal Society of Medicine), he sat on many 
committees and was honoiaiy hbiarian (1887-99), being succeeded by Nor- 
man Moore He certainly was not one of “ the three Gs,” three slightly 
junior contemporaries, so-called m the late seventies of the last century from 
their constant activities at medical societies in London, the) were Sir W R 
Gowers, (1845-1915), Sir James Goodhart (1845-1916) and W S Green- 
field (1846-1919), afterwards professoi of pathology (1881-1912) at 
Edinburgh 

Extremely learned, Gee had read very widely from Hippocrates onwards 
and, though always pleased to discover that what was put forward as a new 
observation, had been anticipated by the Gieeks he kept abieast of the mod- 
ern German and French works on medicine His favourite medical writers 
were Hippociates, Sydenham and Hebei den His carefully trained mem- 
ory seemed to retain all he read His range of geneial literature was also 
cxtensne, especially of philosophy, he was atti acted by the stoics, particu- 
larly Marcus Aurelius and Epictetus, and by the Cambridge Platomsts, in 
1872 he translated into English veise the hymn of Cleanthes (B C 300) 
Poetry, especially Woidswoith, appealed to him, and he was said to have 
known the whole of the “ Pi elude” and much of Pope's poems by heart, 
other favourite authois were Milton, George Pferbert, Pascal, Montaigne, 
and Walter Scott Matthew Arnold he spoke of as “ the poet of despair ” 
He was more m sympathy with the wi iters of the seventeenth and eighteenth 
centuries than with those of subsequent years After his death it was said 
that he might have been a professor of English literature and equally well 
have occupied a chair of philosophy With such encyclopaedic knowledge it 
is hardly surprising that he had a supreme contempt foi any pretence of 
learning and hated a display of extensive reading From the paucity of 
references in Ins published papers it would seem probable that he con- 
sidered long lists of references as evidence of the author’s vanity 

As a writer Gee began early and his concise style, which gave the maxi- 
mum information in the fewest words possible, characterized Ins writing 
from the start, “ thrift m words ” being one of his mottoes Sn John Rus- 
sell Reynolds (1828-96), physician to University College Hospital enlisted 
with great success among the eminent contributors to his well-known System 
of Medicine in five volumes ( 1866-79) two young men from those under his 
eye at the hospital, Gee befoie he was thnty wiote in the first two volumes 
on chicken-pox, scarlet fever, and tuberculous meningitis, the last especially 
being an admirable study of the natural lustoiy of the disease The other 
was Sir William R Goweis who supplied classical articles on diseases of the 
blood-forming organs, being probably thus led to invent his haemocytometer 
(1877) and haemoglobmometer (1878), before his name became so pre- 
dominantly associated with neurology — the branch of medicine which then 
especially attracted able young physicians 
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Gee took much ti ouble m the choice of words, and preferred an English 
to any foreign word , thus “ all of one nund ” was better than “ unanimous ” 
and “ hereafter ” than “ foi the futuie ” Legg thought that he took special 
interest in a man with dysentery who, when asked what he complained of, 
answered “ Sir, the bloody flux ” It was not unnatural that when asked m 
the closing yeais of the last centuiy to ■write the article on pleuris\ m 
Allbutt’s System of Medicine, the successor of Russell Reynolds’ System, he 
stipulated that no editorial changes should be made m what he had written 
Later m conveisation he expressed his dislike of “ what is called getting up 
the literature ” and this no doubt weighed with him m selecting T J (now 
Lord) Horder to revise the article for the second edition m 1909 But this 
expression of opinion was a few years before his death, and he had prac- 
tised as well as pleached the piecept never to wnte on a subject until the 
literature had been thoroughly masteied He contributed 46 papers to the 
St Bat tholomczv’s Hospital Rcpoits, but wrote two books only The first 
Auscultation Pci cushion Togethei zi nth Othei Methods of Physical Examina- 
tion of the Chest appeared m 1870 and reached a fifth edition m 1907, the 
fourth edition being dedicated to the memory of Laennec The text was 
largely composed as he walked to the hospital, when he would turn into a 
side street to jot down a sentence just constructed From its logical form 
it has been compaied to Euclid’s propositions, and m 1901 he remarked 
“ this book taught me more m the writing than it will teach anyone else in 
the reading” The other book Medical Lectio es and Aphonsms appeared 
in 1902 and was dedicated to the memory of Sydenham It passed into a 
fourth edition in 1915 when Wickham Legg added to it his “ Recollections 
of Samuel Gee ” with a signed and pleasing photograph It contained 272 
aphonsms of which 258 had been collected by J T Horder m 1897 who was 
his house physician and follower , they condensed a vast amount of practical 
medicine The following may be quoted 

No 59 “Pneumonia is not a local, but a universal disease, and the brunt 
of it may fall upon any part — lungs, endocaidium membranes of 
the bram, intestines, kidneys ” 

No 81 “ Pericarditis is not so common now as formerly , a fact which 

must be attributed to the use of sodium salicylate in the treatment of 
rheumatic fever Endocarditis, however, seems to be as common as 
ever ” 

No 231 " Tache cerebrale is a sign of little or no value ” 

No 257 “ There is often a remarkable latency about diseases of old 
people Phthisis pai ticularly is often overlooked because of its sup- 
posed improbability ” 

No 258 “ As a rule people do not die ‘ of old age ’ There is usually 

failure of a particular organ, and not of all together Still, it is 
sometimes very difficult to say exactly from what an old person does 
die ” 
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Gee’s important paper on “ The Clinical Enlargement of the Spleen in 
Hereditaiy Syphilis and Some Other Diseases m Children” was read on 
March 26, 1867 before the Royal Medical and Chirurgical Society He 
showed that m the early stages of congenital syphilis the spleen was palpably 
enlarged m half the cases and leached a consideiable size m a quarter of the 
cases , the moitality m the second categoiy was very high, and the degree of 
splenomegaly was theiefore an index of the severity of the infection The 
paper, however, was not consideied to be worthy of publication m the 
Society’s Tiansactions, this was not a unique mistake in the somewhat er- 
latic decisions of the Society’s leferees, foi the same judgment was passed 
on the papei on the open-air treatment of tubeiculosis in 1862 read by Henry 
MacCoimac (1800-86), and on several papei s between 1857 and 1860 on 
the recentlj described Addison’s disease, though not by Addison who much 
lesented this lulmg As Gee’s paper was never published m full there was 
some misconception about its contents, and accoidmgly Sn Thomas Barlow 
at the great debate on visceial syphilis at the old Pathological Society of 
London m 1875 loyally asserted the value of Gee’s conclusions At one time 
Gee drew up a plan for a history of medicine, and he published a paper on 
‘‘ Sects m Medicine ” (1889) and on Abraham Cowley (1903) , but unfor- 
tunately he soon gave up the laiger project 

Gee man led on Decembei 7, 1875 Sarah, daughtei of Emanuel Cooper, a 
member of the Society of Fi lends, whom m the formal, old-world manner of 
speech, which in his young days had suggested that he too was a Quaker, he 
described to one of his colleagues as being “ quite adequate ” His best man 
was Robert Bridges (1844—1930) who was his pupil at St Bartholomew’s, 
a colleague as assistant physician at the Hospital for Sick Children and poet 
Laureate m 1913 In his Cm men elegicicum dc Nosocomio Sti Ben tolomaci 
Londuiensi (1877), dedicated to Patnck Black (1813-79), whose house 
physician he had been, Bridges summarized, m Ovidian verse, the chaiacter- 
lstics of the staff, containing references to Gee such as Tute, Gei, nnhi quam 
dulce et habuisse magistium 

Gee died suddenly m an anginal attack on August 3, 1911, when with his 
surviving daughter at Keswick on the English Lakes, a neciopsy, foi which 
he had left instructions with his lawyer, showed extensive atheromatous 
change in the aorta and aortic valves He left an estate of £34,879, not a 
large sum for a successful consulting physician 
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ANEMIA AS THE CAUSE OF SEVERE CONGESTIVE HEART 
FAILURE REPORT OF A CASE 

By Elmer C Bartels, M D , F A C P , Boston, Massachusetts 

That anemia can be the primary cause of organic heart disease is doubtful 
it can, howevei, give rise to quite abnormal subjective and clinical signs For 
such disturbances to arise it is necessary for the anemia to be severe It may be 
of the type characterized by a low level of the hemoglobin and a moderate in- 
duction of the eiytlnocytes 01 of the type in which both factors are reduced 
Certain cnteria are necessary befoie a diagnosis of heart disease attributable to 
anemia can be made, namely (1) presence of a maiked anemia, and (2) dis- 
turbance of cardiac function 

Herrick and Nuzum, 1 in 1918, fiist called attention to the association of 
pernicious anemia with angina pectoris They found four cases among 200 
cases of angina pectoris Coombs, 2 m 1926, in a series of 36 cases of pernicious 
anemia found this combination m nine Cabot, 3 m Ins book published m 1926 
mentioned three cases of intense and typical angina and pernicious anemia with- 
out changes in the coronary aiteries Heinck, 1 m 1927, descnbed three more 
instances, m two of which neciopsy disclosed arteriosclerotic change of the 
coronal y arteries He remarked on the lanty of the association 

Willius and Giffin, 5 in 1927, repoited an incidence of 43 cases of angina m 
1,560 cases of pernicious anemia These weie cases m which the anemia was 
of long standing The angina had the same clinical featuies as the angina of 
coronary disease, but thei e were no changes detected m the heart and the electi o- 
cardiograms were normal 

Reichel, 0 in 1929, reported a series of 114 instances of pernicious anemia with 
angina pectons piesent in tlnee Gwyn, 7 in 1932 in a consideiation of angina 
pectoris and anemia stated lus opinion that the coionaiy arteiy must have 
undergone some pathologic change to produce the syndiome The absence 
of angina pectous in most cases of seveie anemia was suggested as being at- 
tributable to the fact that the entire heart has degeneiated and hence the 
ventricular balance is not upset Case lepoits on this subject by many au- 
thors 7,8 ’ B 10 > « 14,15,10,17,18 ] mA , e appealed 

Gunewardene, 10 of the Indian Medical Service reported in 1933 on the fre- 
quency of heart failure in ankylostomasis In these cases seveie anemia and 
marked cardiac dilatation accompanied by signs of congestive failure were often 
present On treatment and cure of the infection the heart letuined to normal 
size and the murmurs disappeared Smith, 20 in 1933, made an electi ocardio- 
graphic study of the heart in 15 cases of severe anemia The blood pressure in 
seven of these was normal In none were characteristic alterations of any soit 
found, in any phase of the electrocardiogiaphic deflections 
* Received for publication December 1, 1936 

From the Medical Department of Lahey Clinic, Boston, Massachusetts 
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Pickering and Wayne, 21 m 1933, repoited on 25 cases of anemia Eight of 
these patients complained of substernal pain with or without exertion In six 
cases pain did not continue after the anemia had been cured In two it per- 
sisted The occurrence was not restricted to any particular type of anemia 
The tolerance to exeicise seemed to improve with the elevation of hemoglobin, 
but pain could still be produced with greater exertion In four severely anemic 
patients the same exercise no longer produced pam oi tightness m the thorax 
when the level of hemoglobin m the blood was 50 per cent 

Elliott, 22 in 1934, reported a case of anemia, caused by lepeated severe un- 
controllable epistaxis, with severe angina in the presence of healthy coronary 
aiteues and aorta The heart at necropsy weighed about 601 gm There was 
no clinical evidence of hypertension The cardiac hypertiophy was explained 
on the basis of the chronic anemia The stress of exertion together with the 
acute loss of blood was felt to be sufficient to precipitate myocardial ischemia 
with lesultant angina pectoris The electrocardiogram showed alterations in the 
R T segment 

Ball 23 reported a case m which changes in the heart w r ere demonstiated by 
roentgenology m tlie piesence of seveie anemia This was a case of severe 
menorrhagia from fibroids m which there w'ere definite symptoms of myocaidial 
failure with enlargement of the heart and murmurs After suigical removal of 
the uterus the murmurs disappeared and the roentgenogram revealed reduction 
m the size of the heart on return of the blood to normal 

In seveie anemia certain changes m function of the cardiovascular system do 
occur In the early stage the pulse rate increases and then an elevation of the 
blood pressure appears with a relative decrease in the pulse pressure This 
changes later into a true cardiac and vascular insufficiency A jecent report by 
Grunberg 24 based on 111 cases, 49 of which were cases of pernicious anemia 
and 62 of secondaiy anemia, demonstrated this change Changes m the size of 
the heart weie also noted with enlargement to the right and left as the anemia 
progressed 

Changes in the cardiovascular mechanism during anemia are entirely the re- 
sult of an attempt at compensation Fahr and Ronzone 25 studied the circulatory 
compensation for deficient oxygen capacity of the blood m severe anemia and 
found that there was an increase in the minute volume output of the blood in ad- 
dition to a lowered viscosity of blood and that the skin capillaries were contracted 
to half noimal size in an effort to increase the blood flow through the vital 
oigans One can conceive of this attempted compensation going to the point 
where partial oi complete failure of the heart ensues 

Case Report 

A white man, a printer aged 76 years, was admitted to the hospital June 12, 1935, 
complaining of se\ere dyspnea on exertion and orthopnea of three months’ duration 
A family historj of diabetes and of numerous gastrointestinal diseases was obtained 
He had been married for 30 years and had had no children His past history was 
essentiallj, negative except for a history of indigestion for 15 years associated with 
t minting of blood on turn occasions and black stools on one occasion All three of 
these episodes were 15, 13 and 11 years before admission respectively For \ears he 
had taken soda to relieie Ins epigastric pain which usually came on one hour after 
eating He had ne\er had distress at night For the last jear he had taken soda 
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almost evciy day because of epigastric pain He had been watching his stools care- 
fully but had not noticed gross blood or tarry stools 

Three months before admission the patient had begun to notice djspnca on walk- 
ing up a slight incline to Ins office He had no associated pain in the thorax The 
dyspnea seemed to get woise each day and although he did not stop walking, when he 
arrived at his office lie was gasping for breath and it was necessary for him to sit 
down and rest He consulted his physician five weeks befoie admission and was told 
he was jaundiced and had a severe anemia A potent preparation of liver was pre- 
scribed which the patient continued to take foi five w'eeks No improvement resulted 
His dyspnea progressed so that it appeared on the slightest exertion It was im- 
possible for him to he down and sleep, so he sat in a chair most of the time Prior 
to onset of his illness he had lost about 10 pounds in weight, but in the last three 
months his weight had increased gradually and swelling of the entire body had 
occurred 

Examination on admission to the hospital revealed an extremely pale old man 
with moderate swelling of the face His weight was 206 pounds 1 he blood pressure 
taken while he was at rest in bed was 154 mm of mercury systolic and 74 diastolic 
The pulse rate was 100 beats per minute and was regular There was a slight icteric 
tinge to the sclerae and a suggestion of jaundice of the skin His voice was quite 
hoarse and there was an irritating, non-productive cough Ihe pupils which were 
small and irregular reacted sluggishly to light The teeth were all absent The 
thyroid gland could not be palpated The thorax and arms were edematous so that 
pressure produced deep pitting No gross pleural fluid could be detected but coarse 
rales were heard through the low'er portion of both lungs The heart was percussed 
slightly to the left of the midsteinal line Its tones were distant, regular and no mur- 
murs were present The abdomen contained a large quantity of free fluid Ihe 
abdominal wall showed marked pitting edema Although the liver was not palpable 
there was definite tenderness in the right uppei quadrant of the abdomen The 
scrotum and perils were model ately edematous and the legs revealed marked pitting 
edema The rectal examination was essentially negative 

The laboratory studies revealed the number of erythrocytes to be 1,800,000 per 
cubic millimeter of blood The value for hemoglobin was 35 per cent Ihe total 
leukocyte and the differential counts gave normal results The urine had a specific 
gravity of 1 020, was alkaline in reaction and contained a trace of albumin The 
phenolsulphonphthalem test was 45 per cent in two hours The value for non-protein 
nitrogen was 28 mg and for urea nitrogen, 17 7 mg The value for serum protein 
was 6 4 gm , for cholesterol, 96 mg , foi blood sugar, 120 mg , for serum bilirubin 2 6 
mg and for blood chloride, 531 mg per 100 c c The Hinton reaction of the blood 

was negative The venous pressure was 22 cm The stools were found to contain 
blood Analysis of gastuc content levealed a total acid of 54 and a free acid of 36 
Because of the marked edema and since the kidney function was apparently nor- 
mal, measures to induce diuresis weie instituted The patient was given ammonium 
chloride, the intake of fluid was resti icted and 14 c c of salyrgan were admimstei ed 
in divided doses in 15 days Marked diuresis resulted, the patient losing 60 pounds 
His general condition improved as the edema lessened and when his weight reached 
146 pounds, he said that he felt fine and the edema and orthopnea had disappeared 
Investigation was instituted immediately to determine the source of the blood 
in the stools which had peisisted in spite of a meat-free diet The patient’s con- 
dition was so improved that roentgenologic studies of the stomach were carried out 
and these revealed a persistent niche at the junctuie of the first and second portions 
of the duodenum with a rather marked narrowing at this point 

A diagnosis of duodenal ulcer with chronic bleeding and severe secondary anemia 
was made and dietary treatment and administration of large doses of iron were begun 
At the time the patient was dismissed from the hospital, or 25 days after admission, 
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the erythrocyte count was 3,080,000 and the value for hemoglobin 44 per cent One 
and a half months later the erythrocyte count was 5,260,000 and the value for hemo- 
globin, 94 per cent At that time also the patient’s weight was 151 pounds He felt 
perfectly well and was back at work He did not have the slightest evidence of dysp- 
nea on walking, slept flat m bed and had no evidence of gastric distress At present, 
one and a half years after his dismissal from the hospital, he is in good health and is 
working every day 

Comment 

On admission to the hospital this patient presented all the features of seveie 
cardiac decompensation His condition responded to administration of diuretics 
m the usual way for primary heart disease with failure On alleviation of the 
secondary anemia the patient was able to return to his activities and his cardiac 
symptoms disappeared This patient had the usual amount of arteriosclerosis 
for patients of his age, but there was no associated hypertensive or valvular dis- 
ease and no history to suggest myocardial infarction That the anemia was the 
precipitating factor in the decompensation of the heart seems certain and is fur- 
ther borne out by the course of the disease No digitalis has been used by the 
patient since he was dismissed from the hospital 
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THE DIAGNOSIS OF SOLITARY LIVER ABSCESS BY MEANS 
OF THOROTRAST HEPATOSPLENOGRAPHY 

Report of a Case ' 

By Wallace M Yater, M D , F A C P , and John R Cavanagii, M D , 

Washington, D C 

During the past five and one-half yeais we have employed Thorotrast for 
the puipose of demonstrating lesions of the liver and spleen in several hundred 
patients This method of roentgenographic diagnosis was developed mainly by 
Oka 1 and Radt 2 about 1929 It consists in the intravenous injection of 50 to 
75 cc (for adults) of a stabilized colloidal solution of thorium dioxide manu- 
factured under the name of Thorotrast, f following which roentgenograms of 
the abdomen are made The thorium dioxide is rapidly engulfed by the reticulo- 
endothelial cells of the body, and because it is radiopaque it is possible to demon- 
strate the size, shape and structure of the liver and spleen, which contain these 
cells m greatest concentration Cirrhosis of the liver and neoplasms are particu- 
larly well shown Although thorium dioxide is somewhat radio-active and re- 
mains for years in the body we have not observed serious immediate oi remote 
ill effects from its use Yater, Otell and Hussey 3 have reviewed their first 200 
patients examined over a period of five years and have failed to note harmful 
results They describe the technic and the information that can be derived from 
the study of hepatosplenograms Then first patient has recently returned for 
a checkup five and one-half yeais after the injection of 60 c c of Thorotrast 
Although the roentgenogram shows shadows of the livei and spleen almost as 
dense as originally, she is in the best of health, in spite of the fact that the diag- 
nosis of chronic lymphatic leukemia was made by competent clinicians six yeais 
ago and roentgen-ray treatment employed therefor 

* Received for publication February 15, 1937 
From the Georgetown University School of Medicine 
t Manufactured by the Heyden Chemical Company 
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The opportunity to demonstrate liver abscess by means of hepatosplenography 
does not present itself often and we feel justified in reporting a case Reeves 
and Apple 4 used Thorotiast for this purpose successfully m a case of amebiasis 
reported in 1933 

Case Report 

Clinical Com sc A white barber, aged 38 years, entered Georgetown University 
Hospital on July 24, 1936 Prior to May 10, 1936 lie had been well since childhood, 
when he had had measles, mumps, pertussis and chicken-pox On May 10, 1936 he 
had developed a severe attack of pam in the right upper quadrant of the abdomen 
which radiated to the right axilla After a few da> s he had returned to work m spite 
of continued but less severe pam Six weeks before admission the pam became 
worse and fever was first noted The pam was practically continuous from then 
on and the fever persisted The pam was described as sharp and stabbing, starting 
about 8 cm to the right of the umbilicus and radiating to the right costal margin 
There was also a dull, constant ache in the right lumbar region For three weeks 
before admission he had vomited at intervals A loss of 40 pounds had resulted On 
the day before admission a chill had occurred There had been no bowel disturbance 

The patient appeared to be seriously ill There was no jaundice The tem- 
perature was 101° F, the pulse rate 100, and the respiratory rate 22 per minute 
There were numerous carious teeth, the tongue was dry, and the tonsils were hyper- 
trophied and slightly inflamed The heart and lungs appeared normal and the 
diaphragm moved normally bilaterally The abdomen was flat and symmetrical 
On deep palpation there was marked tenderness over the lower portion of the right 
lobe of the liver, which could be felt about 6 cm below the right costal margin and 
seemed to have a rounded edge The hemoglobin was 56 per cent, the red blood 
cells numbered 3,180,000 and the white blood cells 26,050 per cu mm of blood, with 
82 per cent polymorphonuclear neutrophiles Other laboratory studies including 
urinalysis, van den Bergh reaction, bromsulphthalem test of liver function, Wasser- 
mann and Kahn tests of the blood, and repeated stool examinations were normal or 
negative 

During the first two and a half weeks in the hospital the temperature was very 
irregular and ranged from 98° F to 103° F , being elevated practically every day 
The condition became progressively worse, and a bronchitis aggravated the pain 
Abscess of the liver was suspected early and it was decided to make hepatospleno- 
grams On July 27, 28 and 29, by intravenous administration 25 c c of Thorotrast 
were given, and on July 30 a roentgen-ray film was made of the abdomen The ap- 
pearance of the film, interpreted m conjunction with the clinical course, was definitely 
that of a large solitary abscess of the right lobe of the liver Further roentgen-ray 
films were made at intervals after operation 

On August 10, 1936, Dr William C Gwynn opened the abdomen and found the 
right lobe of the liver to be enlarged with a rounded edge, and a rounded mass about 
the size of a medium-sized orange projected from its under surface The omentum 
and parietal peritoneum were sutured to the anterior surface and edge of the liver 
adjacent to the mass, and a gauze packing was placed in the pocket thus formed Two 
days later the incision was re-opened and an aspirating trocar and cannula inserted 
through the isolated area of liver into the mass About 150 c c of thick reddish 
brown pus were aspirated, after which a large rubber drainage tube was placed in 
the abscess cavity and the area again packed with gauze Pus continued to drain in 
gradually diminishing amount Amebae or other organisms were not found in the 
pus, but a course of injections of emetine lndrochloride was given On the tenth 
day after operation the tube was removed and the wound slow Iy healed The ir- 
regular fever continued for three weeks after operation, w r hen the temperature be- 
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came normal The patient was discharged as cured on the fortieth day after opera- 
tion 

On March 10, 1937 the patient was re-admitted to the hospital He had re- 
mained well until one week befoie, when he became feverish and weak During this 
week he had had several chills, and tenderness had developed in the upper right quad- 
rant of the abdomen Examination revealed slight enlargement of the liver, tender- 
ness near McBurney’s point, and dry tales in both lungs The temperature on ad- 
mission was 104 6° F , the pulse late was 120 and the respirator) rate 20 per minute 



Fig 1 Pre-operative hepatosplenogram, showing enlarged right lobe of liver with large area 
of lessened density in lower portion, the demarcation not being clear cut 


The blood pressure was 85 systolic and 58 diastolic The urinalysis was normal 
The hemoglobin was 57 per cent, erythrocytes numbered 3,600,000 and leukocytes 
14,800 per cubic mm of blood, with 84 per cent polymorphonuclear neutroplnles A 
roentgenogram of the chest showed an area of opacity in the middle of the right 
lung field, which was thought to indicate interlobar pleurisy A barium study of 
the colon showed a constant area of narrowing of the transverse colon, which was 
thought to be due to an adhesion from the old operative scar A hepatosplenogram 
was made, this did not throw any light on the present illness Several stool ex- 
aminations were negative for amebae A blood culture was negative The Craig 
test for amebiasis gave questionable results The temperature became normal after 
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ten days The hemoglobin and erythrocyte count gradually rose to normal, while the 
leukocyte count rose to 17,000 The course of injections of emetine hydrochloride 
was repeated but not until after the temperature had been normal for several days 
The patient left the hospital after four weeks, apparently well The exact cause 
of the liver abscess or of the second illness was not determined 

Description of Hepatosplenogi ams The first films showed the right lobe of the 
liver to be moderately enlarged downward (figure 1) There was normal hepatic 
opacity m the upper three-fifths of the liver shadow, but the low'er rounded portion 



Fig 2 Hepatosplenogram made two weeks after operation for solitary abscess, showing 
abscess cavity about half its original size 

was relatively non-opaque The upper rounded edge of this non-opaque area was 
not sharp but was rather “ fuzzy,” characteristic of an abscess without a well formed 
wall The left lobe of the liver was not enlarged, and the spleen was of normal size 
Films made two days before operation were quite similar A hepatosplenogram made 
two w r eeks after operation showed the abscess cavity to be about half its original size 
(figure 2 ) One month after operation the right lobe of the liver was practically 
normal in size, and the abscess cavity was about one-fourth its original size Two 
months after operation there was a small mottled area of somewhat less opacity than 
the main mass of liver in the lower edge of the right lobe (figure 3) Apparently the 


408 


WALLACE M YATER AND JOHN R CAVANAGH 


abscess cavitj had contracted and become filled in with reparative tissue J he re- 
productions of these hepatosplenograms show far less detail than the films themselves 
The hepatosplenogram made in Match 1937 showed no appreciable change from the 
previous one 



Fig 3 Hepatosplenogram made two months after operation, showing healed area in lower 

portion of right lobe of liver 


Comment 

The conditions that must be differentiated from solitary abscess of the liver 
in hepatosplenograms are neoplasm and cyst Neoplasms, especially metastatic 
carcinoma, are usually multiple They appear as round areas of lessened opacity 
with a clear cut edge and often a halo of condensed liver tissue about them 
Solitary tumois of the liver are rare but have a sharper outline than abscess 
The same is true of echinococcus cyst While the outline of an abscess 
is irregularly circular, it is not shaip but “ fuzzy ” and blends with the adjacent 
liver parenchyma It has a homogeneous appearance m its central portion as 
does a neoplasm, since pus does not contain reticulo-endothehal cells, at least 
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none capable of removing foreign bodies from the blood stream The roentgen 
appearance should be pathognomonic when the clinical history is considered in 
conjunction with it Hepatosplenography is meiely a laboratory method of 
diagnosis and should be employed by the clinician and roentgenologist with the 
clinical picture in mind, although often a correct diagnosis of hepatic lesions can 
be made from a study of the films alone 
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EDITORIAL 

BENIGN LYMPHOCYTIC CHORIO-MENINGITIS 


In 1925 Wallgren 1 collected and descnbed under the term “acute 
aseptic meningitis ” a group of cases of meningitis which began abruptly 
and ran a benign course, which showed a lymphocytosis in the cerebrospinal 
fluid from which no bacteria could be isolated by smear or culture, and in 
which the recognized diseases capable of causing this symptom complex 
could be excluded Since this publication many similar cases have been 
reported both in America and in Europe, and the condition is evidently not 
uncommon 

The clinical picture has varied considerably The onset may be preceded 
by symptoms of an acute respiratory infection, or of “ influenza ” More 
often it is abiupt, with severe headache, fever, drowsiness, photophobia, 
vomiting and stiffness of the neck In the mildest cases headache may be 
the principal complaint, and after an illness of two or three days, the symp- 
toms may subside and permanent recovery ensue More often the illness 
lasts from one to several weeks, but recovery eventually occurs without 
sequelae In other cases the symptoms are moie severe There may be 
delirium, dizziness, marked drowsiness or excitability, restlessness and ap- 
prehension Anorexia and constipation are usually marked Transient 
pareses or even paralyses, usually of the ciamal nerves, have been described, 
but there aie no outspoken paralyses, as m poliomyelitis There may be 
respiratory disturbances Keinig’s sign is often positive Reflex dis- 
turbances are common , either exaggeration, diminution, or inequality of the 
deep reflexes There is often slight swelling of the optic discs Viets and 
Warren 2 have reported one case that died after convulsive seizures 

The cerebiospmal fluid has been found under increased pressure The 
fluid is colorless, clear or slightly turbid The cells are always increased, 
usually from 200 to 2000 or moie above the norm, and over 90 per cent are 
lymphocytes The lymphocytosis peisists for several weeks in conva- 
lescence In the severer cases the globulin is increased and the sugar and 
chlorides somewhat diminished Cultures are sterile and tubercle bacilli are 
not found The colloidal gold test may show a meningitis type of curve 

In the case of Viets and Warren there was a marked lymphocytic in- 
filtration of the meninges, which extended deep into the brain substance 
along the vessels There were areas of degeneration and gliosis, and in 
places the nerve cells showed inclusion bodies 

Recent investigations have shown that m a limited number of these cases 
the disease is due to a filtrable virus This was first isolated by Ai mstrong 

1 Wallgren, A Une nouvelle maladie mfectieuse du systeme nerveux central? Acta 
Paediat , 1925, iv, 158 

,nV VlET V? R , and Warren, S Acute lymphocytic meningitis, Jr Am Med Assoc, 
1937, cvm, 35/ 
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and Lillie in 1933 3 from the biain of a monkey, the sixth m an inoculation 
series, the first of which had been inoculated with the brain emulsion of a 
human case supposedly of encephalitis of the St Louis type In 1935 Scott 
and Rivers 1 isolated a virus, later found to be identical, from the cerebro- 
spinal fluid of two human cases of the disease, by mtracerebial inoculation 
into mice Traub G also obtained the same vnus from a colony of mice 
which had been naturally oi accidentally infected 

Intracerebral inoculation into mice of infected cerebrospinal fluid or virus 
suspensions causes an encephalitis m most of the animals The sjmptoms 
appear after five to six days and consist chiefly of tremors, clonic convul- 
sions, and tome spasm of the hind legs The virus is present m the bram, 
but also in the blood and other organs At necropsy the animals show a 
lymphocytic infiltration of the meninges and choroid plexus and a vnus 
bronchopneumonia Those which survive are immune to reinoculation 
Monkeys can be infected by intracerebral inoculation, and the disease 
may spread spontaneously among them 

Guinea pigs are highly susceptible, both to intracerebral and subcutaneous 
inoculation After seven or eight days they show fever, which maj be the 
only symptom, loss of weight and signs of general illness The distribution 
of the virus and the lesions are like those in mice Guinea pigs which 
survive become immune, and their serum will neutralize the virus and pre- 
vent the infection of other mice or guinea pigs The serum of human cases 
has also acquired protective power, but this develops only after six to ten 
weeks 

Because of the characteristic pathological lesion the disease caused b} the 
virus is commonly called benign (or acute) lymphocytic chorio-memngitis 
Clinically it must be differentiated especially from tuberculous meningitis, 
from pohom)elitis, from epidemic encephalitis, and from the encephalitis 
that occasionally occurs as a sequel of various other virus diseases such as 
mumps and vaccinia A positive diagnosis can be made by demonstrating 
the varus in the spinal fluid at the onset of the disease by inoculation into 
mice or guinea pigs It may also be made by demonstrating protective 
power m the serum late m convalescence One of these procedures is neces- 
sary since many cases showing this clinical picture fail to show the varus in 
t le cei ebrospmal fluid and do not develop protective power, and presumably 
are due to some other etiological agent 

4 he wide distribution of the disease is shown by the fact that Armstrong 
remonstrated protective power in the serum of six individuals from widely 
separated sections of this country Furtheimore Findlaj, Alcock and 

nionl ^ Ms ^ rong i C, and Lillie, R D Expei micntal lvmphocytic choriomeningitis of 
enirlrL', a L' m, « Produced by Airus encountered m studies of the 1933 St Louis encephalitis 
ep'dem.c Pub Health Rep , 1934, xhx, 9 59 

lr 'P'xTvo Ri\lrs, T M Meningitis in man caused by a filterable \irus, 

Jr Exper Med, 1936, Km, 397 

Raub, E Filterable virus recovered from white mice, Science, 1935, Kxxi, 29S 
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Stern c recovetcd the same virus fiom cases of human infection and ftom 
mice m England It is not ceitam whethci man 01 the mouse constitutes 
the pnmaiy rescrvou of infection, but it is believed to be man Further 
stud> will piobably show that the disease is more common than the numbei 
of reported cases would suggest Recognition is important, particularly 
from the standpoint of prognosis, although the occurrence of severe and 
even fatal cases must be recognized 

°FiNDLA'i, G M, Alcock, N S, and Stlrn, R G Virus aetiolog\ of one form of 
bmphocytic meningitis, Lancet, 1936, 1 , 930 
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Body Wata By John P Peters, M D via plus 405 pages , 16 X 23 cm Charles 
C Thomas, Springfield, Illinois 1935 Price, $4 00 

In spite of the extensive literature covered in “ Bodv Water,” this monograph 
can hardly be regarded as a general review of the water balance No mention is 
made, for example, of the total water content of the body or of the distribution of 
fluid in various organs Dr Peters has quite frankly limited himself to those phases 
of this broad subject in which he and his co-workers have been particularly interested 
The book might best be described as a critical analysis of some of the basic problems 
pertaining to the exchange of fluid m man The author has clearlv made a deter- 
mined effort to see just how far the known facts can be explained by physico-chemical 
laws, and failing to find a satisfactory explanation on this basis, he stretches neither 
facts nor laws for the sake of reaching definite conclusions Unfortunately the result 
of this searching attitude seems to be a book in which the reader finds it difficult to 
extricate the facts from the discussions 

“ Body Water ” begins with a detailed discussion of the “ chemical forces in- 
volved m exchange of fluid and solutes ” One-third of the book is then devoted to 
the internal fluid exchange, following which there are two chapters on “ Water of 
oxidation and the losses of water and solute through the skin and respiratory pas- 
sages ” and “ Alimentary exchanges ” The remaining third of the book is concerned 
entirely with the kidney 

Dr Peters does not hesitate to deal harshly with existing theories For example, 
he launches a vigorous campaign against the views of Drinker and Field on the 
mechanism of lymph formation Contrary to the opinion of these authors, he also 
contends that the amount of protein in tissue fluid is small as compared to that present 
in lymph In reviewing the chemical data on cerebrospinal fluid, Dr Peters finds 
inadequate support for the hypothesis that this fluid is a simple ultrafiltrate of serum 
Recent evidence discrediting the once popular theory of “ bound water ” is also cited 
The first chapter on osmotic pressure is m certain respects misleading Osmotic 
pressure is simply an expression of the difference in diffusion pressure of the solvent 
in different parts of the system, and not due to a tendency of the solutes to expand as 
Dr Peters seems to imply by the following statement “ The solutes which exert 
pressure in a solution are restrained by the boundaries of the fluid system in which 
they may be dissolved Changes of the volume of the system cannot be effected by 
direct expansion of the solutes as thej are in gases but only by the addition of solvents 
” The emphasis here is upon the solute whereas in reality the only part that the 
solute plays in the phenomenon is that of “ diluting ” the solvent 

The discoursive nature of many sections of “ Bodv Water ” makes it rather 
difficult reading for those chiefly interested m general information This character- 
istic of the book, however, is perhaps not due so much to the author’s method of 
presentation as to the complexities of a subject in which many of the fundamental 
facts are still lacking A more didactic treatment would in many instances be un- 
justified and serve only to give the erroneous impression that general agreement 
existed on questions which are far from settled 

M I G 

A Mvtd Restored By Elsa Krauch 242 pages, 14 5X21 cm G P Putnams 
Sons, New York 1937 Price, $2 50 

This book, bearing an introduction by William Seabrook, author of “Asrlum” 
and of \anous tra\el tales, is another account of the experiences of a man suffering 
mental illness which required hospitalization The tale describes the de\ elopment of 
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a common type of depression which gradually progressed to the point that this man 
was unable to care for his own affairs, lost his business, went through a “ rest home,” 
a small, private sanatorium of the type which is unhappily not uncommon and finally 
had himself voluntarily admitted to a state hospital After a period of months in 
the state hospital he made a social recovery and in the course of the next two years 
feels that he has recovered completely Certainly he is again apparently a useful, self- 
supporting member of society and one who has learned a great deal from the experi- 
ences he lived through Most of the booh is devoted to his experiences in and 
reactions to the state hospital 

During the past several years there have been a number of such tales intended 
for general reading, designed to allay some of the fears which exist about mental 
disease and about conditions which are popularly supposed to exist in our institutions 
A great many physicians find these boohs of tbe better type useful in demonstrating 
to their patients that other people suffer the same experiences and m giving the pa- 
tient’s family some allegedly inside information This is one of the best of such 
boohs It gives a fairly satisfactory, objective account of life m a state hospital It 
is not Pollyanmsh, neither is it bitter It will probably be a good booh for selected 
depressive patients, particularly middle-aged groups and for families to read It is 
one of the few boohs of this type which can be recommended for this purpose 

Ii M M 

Allcigtc Diseases Then Diagnosis and Tieatment By Ray M Balyeat, MA, 

M D , F A C P , Assisted by Ralph Bowen, BA, M D , F A C P Fourth 

Edition xv plus 516 pages F A Davis Company, Philadelphia 1936 Price, 

$600 

In the preface to the first edition of this work, the author states that it is written 
primarily to teach patients “ concerning the possible causes of their trouble so that 
they may acquaint themselves more thoroughly with the animal and plant life with 
which they are surrounded, as products from one or both of them frequently cause 
their attacks ” In the preface to the present edition, he revises this, stating that it 
has not been written for those doing special work in allergy, but for the general 
piactitioner 

In attempting to estimate the usefulness of the volume, its content seems to be 
too voluminous and detailed for a patients’ manual, and, at least in part, too ele- 
mentary to be very useful to the physician Thus, there seems to be no veiy good 
reason for the inclusion in a patients’ handbook, of detailed directions for the intra- 
tracheal administration of iodized oil, nor should the patient be familiar with the 
technic of collection, staining, and examination of nasal secretions Though an 
effort has been made to keep the terminology simple enough to be understood by tbe 
intelligent layman, technical expressions, without adequate explanation, are frequently 
used The physician who expects much help m the treatment of patients, will prob- 
ably be disappointed m the complete lack of detail as to methods of hvposensitization 
by hypodermic administration of atopens The omission of a discussion of consti- 
tutional treatment reactions, and the author’s statement that they do not occur (p 225) 
are surprising 

On the whole, however, this volume is easy to read, interesting, and, at times, 
valuable The section on botany is very helpful, well illustrated, and contains a num- 
ber of pollen maps Directions to patients for the elimination of offending substances 
should be useful 
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Diseases of the Nose and Thi oat By C J Imperatori and H J Burman 16X23 
cm , 723 pages J B Lippmcott Company, Philadelphia 1935 
This new work on the diseases of the nose and throat is one that can be used by 
both senior medical students and practitioners alike The volume consists of 52 
chapters and 480 illustrations, covering 723 pages It begins by giving a detailed 
description of office equipment and arrangement This is followed by an outline of 
history taking and methods of examining the patient 

A review of the anatomy and physiology is presented, followed by discussion of 
the various affections of the nose and throat One is accustomed to having etiology 
and pathology presented early in the discussion of a disease, but the authors have 
preferred to present first the symptoms, then the diagnosis, treatment (medical and 
surgical), pathology, complications, etiology, and prognosis m the order named 
The descriptions of operative technic are very clear and well illustrated 
A rather lengthy description of the diseases that can be diagnosed and treated 
with the aid of the bronchoscope and esophagoscope is included A chapter is de- 
voted to physical therapy methods in diseases of the nose and throat Allergic mani- 
festations m the upper respiratory tract are adequately discussed 

The style is very simple, it is one of the easiest of books to read The type is 
large and the topics are arranged in somewhat the form of an outline There are 
not a lot of unnecessary details to wade through, but at the same time nothing essen- 
tial is omitted 

T R O’R 

Reports on Chrome Rheumatic Diseases By The British Committee on Chronic 
Rheumatic Diseases, Edited by C W Buckley, MD, FRCP 159 pages, 
17 X 25 cm Number one 1936 The Macmillan Co , New York Price, 
$4 00 

The stated purpose of this report by the British Committee on Chronic Rheumatic 
Diseases is to stimulate interest and research m the causes and treatment of rheumatic 
conditions and to develop more coordination of information and activities not only in 
Great Britain, but throughout the world 

The book is divided into three parts the first includes a foreword, a description 
of the Committee organization, and a report of the Subcommittee on Nomenclature 
A series of seven original articles on various phases and types of arthritis forms the 
second part, and four articles of review type constitute the third part An extensive 
world-wide bibliography of articles written during 1936 completes the book, the ar- 
rangement of this section is by country, which gives one a better opportunity of 
comparing the activities of each nation 

The report of the Nomenclature Subcommittee is very interesting and is very 
detailed It not only suggests a workable classification but explains its merits The 
section on Clinical Criteria offers ample material for discussion and comparison of 
facts between the arthritis of known etiology and that of unknown A careful and 
complete collection of all facts and features of each type is presented m apposing 
columns 

The original articles present material of much interest and value The section 
called Critical Commentaries offers a review of the important international literature 
of the year and in general summarizes the feature articles from many countries and 
from different branches of medicine and surgery 

The report as a whole makes very interesting and instructive reading and tends 
to carry out its basic idea, namely to stimulate international coordination of thought 
and action in so important a disease It may well be studied bj student, practitioner 
and specialist 
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Gifts to the Collect Library 

Grateful acknowledgment is made of the teceipt of the following donations to 
the College Library of publications by members 

Books 

Dr Benjamin Warren Black (Fellow), Oakland, Calif, "Medical Policies and Pro- 
cedures for the Resident Staff of the Alameda County Hospitals and Clinics”, 
Dr Russell L Haden (Fellow), Cleveland, Ohio, “ Dental Infection and Systemic 
Disease ” , 

Dr Wingate M Johnson (Fellow), Winston-Salem, N C, “The True Physician 
The Modern ‘ Doctor of the Old School ’ ” , 

Dr N Thomas Saxl (Fellow), New York, N Y , “ Pediatric Dietetics ”, 

Col Harold W Jones, M C , U S A , “ The Centenary of the Army Medical Library ”, 
Dr Frank H Krusen (Associate), Rochester, Minn , “ Light Therapy”, 

Dr Charles Solomon (Associate), Brooklyn, N Y, “The Traffic in Health” 

Rep> mts 

Dr George C Anglin (Fellow), Toronto, Ont, Canada — 4 reprints, 

Dr Cornelius O Bailey (Fellow), Los Angeles, Calif — 1 reprint, 

Comdr J H Chambers (Fellow), M C , U S N • — 1 reprint, 

Dr Ralph Oakley Clock (Fellow), New York, N Y — 1 reprint, 

Dr George W Covey (Fellow), Lincoln, Nebm — 1 reprint, 

Dr H F Crawford (Fellow), Memphis, Tenn — 1 reprint, 

Dr N S Davis, III (Fellow), Chicago, 111 — 4 reprints, 

Dr John Kenneth Deegan (Fellow), Ithaca, N Y — 1 reprint. 

Dr Elliott B Edie (Fellow), Uniontown, Pa — 1 reprint. 

Dr Harold G F Edwards (Fellow), Shreveport, La — 6 reprints. 

Dr John T Farrell, Jr (Fellow), Philadelphia, Pa — 3 reprints, 

Dr A Allen Goldbloom (Fellow), New York, N Y — 2 reprints, 

Dr George Alexander Gray (Fellow), San Jose, Calif — 1 reprint, 

Dr Jacob Gutman (Fellow), Brooklyn, N Y — 1 copy, eleventh supplement to 
“ Modern Drug Encyclopedia ” , 

Dr C L Harrell (Fellow), Norfolk, Va — 2 reprints. 

Dr James W Hunter, Jr (Fellow), Norfolk, Va — 2 reprints, 

Dr Henry J John (Fellow), Cleveland, Ohio — 11 reprints, 

Dr Joseph E Knighton (Fellow), Shreveport, La — 3 reprints, 

Dr L Winfield Kohn (Fellow), New York, N Y — 3 reprints, 

Dr Maurice Kovnat (Fellow'), Staten Island, N Y — 1 reprint, 

Dr Charles A LaMont (Fellow'), Canton, Ohio — 1 reprint, 

Dr H Beckett Lang (Fellow), BrentW'ood, N Y — 2 reprints, 

Dr George M Levitas (Fellow), Westwood, N J — 1 reprint, 

Dr Philip B Matz (Fellow), Washington, D C — 5 reprints/ 

Dr James L McCartney (Fellow), Catskill, N Y — 1 reprint, 

Capt K C Melhorn (Fellow), MC, USN — 1 reprint, 

Dr M A Mortensen (Fellow), Battle Creek, Mich — 1 reprint. 

Dr Henry Monroe Moses (Fellow), Brooklyn, N Y 1 reprint 

Dr Frederick W Mulsow (Fellow), Cedar Rapids, Iow'a— 3 reprints, 
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Dr Hilton S Read (Fellow), Atlantic City, N J — 1 reprint, 

Dr Rafael Rodriguez-Molma (Fellow), San Juan P R — 3 reprints, 

Dr William J Ryan (Fellow), Pomona, N Y — 1 reprint, 

Dr F Tannev Smith (Fellow), Detroit, Mich — 1 reprint, 

Dr Norman Strauss (Fellow), New York, N Y — 1 reprint, 

Dr William Henry Wash (Fellow), Chicago, 111 — 4 reprints, 

Dr Morris Deitchman (Associate), Youngstown, Ohio — 1 reprint, 

Dr William Freeman (Associate), Worcester, Mass — 1 reprint, 

Dr Barnett Greenhouse (Associate), New Haven, Conn — 1 reprint, 

Dr George B Lake (Associate), Waukegan, 111 — 3 reprints 
Dr William G Leaman, Jr (Associate), Philadelphia Pa — 3 reprints, 
Dr Aleksei A Leonidoff (Associate) Poughkeepsie, N Y — 1 reprint, 
Dr David T Sandweiss (Associate) Detroit, Mich — 3 reprints. 

Dr Albert Weinstein (Associate), Nashville, Tenn — 1 reprint 


Dr Carl H Gellentlnen (Fellow), Valmora, N M, presented a lecture on "The 
Diagnosis and Differential Diagnosis of Pulmonarv Tuberculosis ” before the Diag- 
nostic Clinic and Fifteenth Annual Assembly of Twnn Lakes District Medical Society 
at Burns’ Alhambra Pavilion, Twin Lakes, Rockw'ell Citv, on June 17 


Dr B S Poliak (Fellow') Secaucus, N J , sailed on July 31 for Lisbon, 
Portugal, to attend the bi-annual Conference of the International Union Against 
Tuberculosis, which will be held at Lisbon September 5 to 9 


Dr Edward E Cornwall (Fellow), Brooklyn, N Y, read a paper on "Diet and 
Longevity ” before the American Therapeutic Society at its annual meeting held at 
Atlantic City, June 4 


The following Fellows of the College were selected as speakers m connection with 
the tenth annual Graduate Fortnight, presented bv the New York Academy of Medi- 
cine, from November 1 to 12 

Dr George Baehr, New York, N Y, “The Pathology of Nephritis”, 

Dr Robert F Loeb, New York, N Y, “Clinical Aspects of Nephritis”, 

Dr Herman O Mosenthal, New York, N Y, “Clinical Aspects of Hypertension, 
Including Malignant Hypertension ” 


Dr Homer Davis (Fellow’), Genoa, Nebr , has been elected President-Elect of the 
Nebraska State Medical Association 


At the recent annual meeting of the North Carolina State'Tuberculosis Associa- 
tion, held m Southern Pines, Dr Paul A Yoder (Fellow), Winston-Salem, N C, 
w’as elected President of the Association 


Dr Roland A Davison (Fellow'), Tucson, Ariz , has been appointed Medical 
Director of the Desert Sanatorium, succeeding Dr Louis B Baldwin (Fellow), 
Tucson, Ariz 
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Dr Alphonse McMahon (Fellow), St Louis, Mo, was elected President of the 
American Therapeutic Society at its annual meeting held in Atlantic City m June 


Dr F M Pottenger (Fellow, Regent, and Past President) presided as Presi- 
dent at the meeting of the Association for the Study of Internal Secietions, held at 
Chal f onte-Haddon Hall, Atlantic City, June 7 and 8, 1937 His presidential address 
was on the subject of “Early History of the Association for the Study of Internal 
Secretions ” Dr Pottenger had previously served as President of the Association 
during the term 1935-1936, and was Secretarv of the Association during the years 
1917 to 1935 

Dr Pottenger also gave an address on the evening of June 4 at the meeting 
of the American Therapeutic Society in Atlantic City His subject was “ The Clinical 
Versus the Public Health Point of View in the Treatment of Tuberculosis ” 


Dr George W McCoy (Fellow), former director of the National Institute of 
Health, Washington, D C, has been assigned by the U S Public Health Sen ice to 
make a study of leprosy in continental United States and the island possessions 


Dr John E Gordon (Fellow), field director of the International Health Division 
of the Rockefeller Foundation, New York, has been appointed professor of pie- 
ventive medicine and epidemiology at Harvard University Medical School 


Dr Austen Fox Riggs (Fellow and Life member) received an honoiarv degree 
of Doctor of Science from Williams College, Williamstown, on June 21, 1937 


Dr Edgar M Dunstan (Fellow) has resigned as Medical Director of Bailor 
Hospital to become Superintendent of the Dallas City County Hospital System 


Dr Fred M Meixner (Fellow) Peoria, Illinois, represented the National Tu- 
berculosis Association of the United States at the meeting of the British National 
Association for the Prevention of Tuberculosis at Bristol, England, Julv 1, 2, 3 
He addressed the conference on “ Nutrition and Environment in Open Air Schools ” 
and also on “ Dispensary Methods ” 
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DR MUNFORD SMITH 

Di Munford Smith (Fellow) of Los Angeles, California died of cere- 
bral thrombosis June 28, 1937 aboard the Motor Ship Canada bound foi 
Panama Dr Smith had left with Mrs Smith for the ocean trip as part of 
a convalescence from a recent period of ill health 

Dr Smith was born December 3, 1892, in Pittsbuigh, Pa He had his 
eaily education there and at Bucknell College He received his medical 
degree from the University of Maryland m 1919 That same year he be- 
came associated with the Barlow Sanatorium which association he held at 
the time of his death He was Medical Director of the Sanatorium for the 
past ten years Dr Smith was active in many organizations He was a 
member of the Los Angeles County, California State and American Medi- 
cal Associations, the California Tuberculosis Association, a director of the 
National Tubeiculosis Association and President of the American Sana- 
tonum Association He was an able and popular man, active and intei ested 
m his woik with many friends both m and out of the profession who greatly 
nnss lum and his activities 

Egerton L Crispin, M D , F A C P 
DR C L SHERRILL 

Dr Coite Long Sherrill (Fellow), of Statesville, North Carolina, the 
son of Walter and Anna Long Sherrill, was born September 4, 1887, m 
Texas He received his academic education at Wake Forest College, N C , 
and graduated m medicine at the North Carolina Medical College m 
Charlotte m 1914 He spent lus internship at the Stetson Hospital, Phila- 
delphia, and pursued post-graduate studies m several New York Hospitals, 
the Mayo Clime, and various other clinics of the country 

Enteimg the U S Army in November, 1917, he was commissioned a 
captain, promoted to his majority m May, 1918, and sailed for France m 
August of that year He was discharged July 19, 1919, as a lieutenant 
colonel, later entering the Medical Reser\e Corps as a full colonel, which 
commission he held at the time of his death He was very active m Legion 
affairs, was local Post Commander for one term, and held various executn e 
offices with the state department of the Legion He was elected National 
Commandei of the Wildcat Division m 1936 

He was chief of the medical department of the H F Long Hospital, 
Statesville, N C , at the time of lus death, June 24, 1937, of coronary^ occlu- 
sion His medical societies embraced his local and state medical societies, 
the American Medical Association, and he was made a Fellow of the Ameri- 
can College of Physicians in 1931 Foi se\eral yeais he had ser\ed as a 
member of the Postgraduate Committee of the N C State Medical Society , 
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and at the last meeting of this society he was also made Chairman of this 
Committee as well as Chau man of the Section on Medicine 

In 1917 he mamed Miss Mary McLain, and leaves three living children 
in addition to Ins widow lie was a membei of the Methodist Church, 
and was considered a leading spmt in the affairs of his community Iiis 
hobby was fishing While not given to writing 01 publication, he was a 
faithful attendant of the medical societies to which he belonged, an earnest 
student of medicine, a haid woiker, and a fine gentleman who will be missed 
by all who knew him 

C H Cocke, M D , F A C P , 

Go\ernoi for N C 

DR WILLIAM WALLACE BEHLOW 

Dr William Wallace Behlow (Fellow), Lieutenant Commander, Medi- 
cal Coips United States Navy, retned, died April 29, 1937, at the Palo 
Alto Hospital, Palo Alto, California 

Di Behlow was born m San Francisco April 8, 1886 He was a grad- 
uate of Leland Stanfoid Umveisity, receiving the degree of A B m 1907 
In 1912 he received the degree of MD at Iiai\ard Unneisity, following 
which he interned at the Boston City Hospital Following his internship 
he returned to California where he practiced his specialty, internal medicine, 
and served on the Faculty of the Medical School of the University of Cali- 
foi ma 

On the declaration of war in 1917, Dr Behlow patrioticall) gave up his 
private practice of medicine and enrolled in the United States Naial Reserve 
m the provisional grade of Assistant Surgeon He reported for actne duty 
at the Navy Yard, Mare Island, California on May 26, 1917 Following 
this he took the professional examination for entrance into the Medical Corps 
of the Navy and he was commissioned an Assistant Surgeon in the regular 
seivice dating July 19, 1917 In April, 1918, Dr Behlow reported on the 
destroyer U S S Taylcn for duty at sea, and in 1919 he was transfeired to 
the battleship U S S Idaho as jumoi medical officer with the present 
Surgeon General of the Navy This was followed by duty at the Recruit- 
ing Station, Salt Lake City, Utah, and an assignment with the Second Base 
Force, U S Marines, San Diego, which was followed by a tour of duty 
with the Bureau of Medicine and Surgery in the Personnel section His 
next assignment was to the hospital ship U S S Relief From this duty 
he went to the United States Naval Hospital, Brooklyn, New York, where 
he was later hospitalized and finally placed on the retired list Following 
retirement he reestablished his residence m San Francisco, California 

Dr Behlow was commissioned a Passed Assistant Surgeon with the rank 
of Lieutenant, U S Navy, on June 6, 1920 He was commissioned 
Surgeon with the rank of Lieutenant Commander, U S Navy, on June 4, 
1925 and he was placed on the retired list on December 1, 1931 
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Dr Behlow was a veiy high type of medical officer professionally and 
personally, and was regarded as an outstanding internist among his col- 
leagues He was noted particularh as a specialist on contagious diseases 
He was unmat ried 

P S Rossiter, M D , F A C P , 
Go\ernor for United States Nav) 

DR PETER JURJENS POTHUISJE 

Dr Peter Jurjens Pothuisje (Fellow), of Denver, Colorado, died June 
4, 1937 

Dr Pothuisje was born in Holland on Februaiy 27, 1866 and was nat- 
uralized at Seattle, Washington, about 1887 He received his pre-medical 
training at DePauw University and his medical training at the University of 
Ohio, graduating m 1893 At various times he pursued postgraduate work 
in Chicago and New York City 

Dr Pothuisje was Consultant in Internal Medicine to St Joseph’s Hos- 
pital since 1910, to St Luke’s Hospital since 1922, to St Anthony Hospital 
since 1906, and to Beth Israel Hospital since 1923 He was on the active 
service of the Denver General Hospital He was a member of the Medical 
Society of the City and County of Denver, the Colorado State Medical So- 
ciety, and the American Medical Association, and had been a Fellow of the 
American College of Physicians since 1924 During the World War, he 
served with rank of First Lieutenant USA 

Dr Pothuisje is survived by his wife, Lois Renette Tabor Pothuisje, and 
by two daughters, Lois, the wife of Dr Ivan W Plnlpott, of Denver, and 
Lucille, the wife of Mr Law'rence Stubbs, of Wichita, Kansas 

Dr Pothuisje w r as an able internist, devoting special attention to gastro- 
enterology He was a beloved family physician and those who knew him 
have suffered a great loss 

Gerald B Webb, M D , F A C P , 

Governor for Colorado 

DR VAUGHAN LE ROY SPRENKEL 

Dr Vaughan Le Roy Sprenkel (Associate), Allentown, Pennsylvania, 
died June 18, 1937, at the Jefferson Hospital, Philadelphia, as a result of a 
cerebral accident terminating a chronic state of purpura hemorrhagica 

Vaughan Sprenkel was born in Perkasie, Pa , m 1906 He attended the 
Public Schools of Perkasie, York and Allentown and completed his pre- 
niedical education at Muhlenberg College, Allentown He graduated, with 
honors, from the Jefferson Medical College, Philadelphia, m 1931 Dr 
-prenkel’s internship was served at the Sacred Heart Hospital, Allentown, 

and m June 1932 he married and began his professional practice in Allen- 
town 
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Tiagedy entered his life when his young bnde died, m 1933, as the 
result of a complication after childbirth but, like the brave man he ever 
proved to be, Dr Sprenkel sublimated his grief and soriow by attempting to 
help others 

To write the obituary of a physician who lived but 31 years and whose 
professional life was, as a consequence of its brevity, \ ei y largely prepara- 
tion for a future of work must give one pause 

Those intimately associated with Vaughan Sprenkel are aware that from 
boyhood he was a pi actical idealist and, as he matured, he selected the pro- 
fession of medicine as an agency of altruistic and unselfish service to others 
Aftei receiving his medical degiee and completing his internship Dr 
Sprenkel planned and executed an admirable course of postgraduate in- 
struction 

His routine visits to Philadelphia hospitals kept him informed concern- 
ing the scientific work of a medical center and his enthusiasm, industry and 
earnestness brought him to the attention of those deeply interested in the 
progress and future of honoraiy scientific and medical associations 

Dr Sprenkel became an Associate Fellow of the College m 1935 He 
was the youngest member of the International Association of Medical Mu- 
seums and was, also, one of the youngest men to be selected for the honor 
of membership in the American Therapeutic Society Dr Sprenkel’s brief 
professional career was successful in the highest and best sense of that much 
abused term 

He had learned in his student and interne days that the profession of 
Medicine must ever remain an Art, with a sound basis of Science and from 
the day he entered piactice he was wisely far moie interested m his patients 
than m the disease they weie suffering fiom Dr Spienkel was admued and 
loved by those who knew him best and the medical pi ofession and our Col- 
lege has stiff eied a serious loss in the too eaily passing of this talented young 
physician 

E J Beardsley, M D , F A C P , 
Governor for Eastern Pennsylvania 


MINUTES OF THE BOARD OF GOVERNORS 


St Louis, Mo 
April 19, 1937 

The first meeting of the Board of Governors of the American College of Physi- 
cians, held m connection with the Twenty-first Annual Session, St Louis, Mo , was 
called to order at 5 05 p m , April 19, 1937, at the Jefferson Hotel, with Dr Charles 
H Cocke, Chairman, presiding and the following Governors, or their representatives, 
present, and with Mr E R Loveland acting as secretary of the meeting Dr Fred W 
Wilkerson, Dr H P Mills (representing Dr W Warner Watkins), Dr Turner Z 
Cason, Dr Glenville Giddings, Dr James G Carr, Dr C W Dowden, Dr E H 
Drake (representing Dr Edwin W Gehrmg), Dr Henry M Thomas, Jr, Dr G W 
F Rembert, Dr Louis H Fligman, Dr R W Mendelson (representing Dr LeRoy 
S Peters), Dr J R Scott (representing Dr Walter W Palmer), Dr A B Brower, 
Dr T Homer Coffen, Dr Charles T Stone, Dr Louis Warfield (representing Dr 
Rock Sleyster), Dr James F Churchill, Dr G B Gilbert (representing Dr Gerald 
B Webb), Dr Wallace M Yater, Dr Samuel E Munson, Dr Robert M Moore, Dr 
Thomas Tallman Holt, Dr William B Breed, Dr Maurice C Howard (representing 
Dr Adolph Sachs), Dr Allen A Jones, Dr Leander A Riely, Dr E L Bortz 
(representing Dr E J G Beardsley), Dr Clement R Jones (representing Dr E 
Bosworth McCready), Dr J Owsley Mamer, Dr Louis E Viko, Dr W E Ogden 
(representing Dr Jabez H Elliott), Dr Oliver C Melson, Dr Clarence K Canelo 
(representing Dr Ernest H Falconer), Dr Joseph E Knighton, Dr Henry R 
Carstens, Dr Edward L Tuohy, Dr A Coimngo Griffith, Dr H W N Bennett 
(representing Dr Robert B Kerr), Dr Clarence L Andrews, Dr Charles H Cocke, 
Dr C F Gormly (representing Dr Alexander M Burgess), Dr Kenneth M Ljnch, 
Dr J Morrison Hutcheson, Dr Charles E Watts, Dr Walter E Vest, Dr D Sclater 
Lewis, Dr Perceval S Rossiter, Dr Tnomas Parran and Dr Edgar V Allen (Adviser 
to Dr EL Tuohy) 

Chairman Cocke declared those attending the meeting as alternate Governors 
were automatically seated, if their credentials had been presented to the Executive 
Secretary, or to him 

Abstracted Minutes of the preceding meetings of the Board of Governors at the 
1936 Session were read, and, upon resolution, were approved 

At this point. Chairman Cocke recognized the President of the American College 
of Physicians, Dr Ernest B Bradley, who addressed the Board He especially 
stressed the efficient aid the Governors had given to the College, and especially to the 
Committee on Credentials during the past year 

Chairman Cocke then reported upon the deliberations of the Board of Regents 
at its earlier meeting He referred particularly to two amendments, one to the Con- 
stitution and one to the By-Laws, which had been considered by the Board of Regents 
at their December, 1936, meeting and subsequently published m the “Annals of 
nternal Medicine ” These amendments related to limitations in the membership 
outside of Internal Medicine and to new standards of admission He said that after 
more mature thought and study, the judgment of the Board had been that the amend- 
ments should not be presented at the present time, on which there would be a further 
report at the General Business Meeting of the College 

423 
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Chairman Cocke also referred to the matter of the Governors being the guests 
of the Regents during the past two or three years at the opening of the Annual Ses- 
sions, and expressed the hope that the Board of Governors might do something a little 
more concrete than just extend formal thanks 

On motion by Dr Allen A Jones, seconded and unanimously carried, it was 
Resolved, that the Board of Go\ernors extend to the Board of Regents an invita- 
tion to Dinner at the opening of the 1938 Session 

Secretary Loveland was called upon to present communications, whereupon he 
reported that he had received many letters from Governors who were unable to be 
present, several appointing others to act m their stead 

Chairman Cocke read to the Governors the list of candidates for Associateship 
and Fellowship who had been elected by the Board of Regents on April 18, and re- 
ported that their names would be posted on the Bulletin Board, where every one could 
consult the list 

Chairman Cocke then presented the list of Associates who were subject to being 
dropped for failuie to qualify for Fellowship in the five-) ear period The list had 
been reported to all the Governors concerned by the Executive Secretary, but each 
Governor was now given an opportunity to make any supplementary report before 
definite action had been taken by the Board of Regents 

Dr C W Dow'den requested information as to how an Associate so dropped 
might later qualify for Fellowship The Executive Secretary reported that there 
had been but tw’o cases that had come up as precedents In one case the Associate 
had not qualified for Fellowship because of serious illness He was later permitted 
to be proposed directly for Fellowship and not required to serve another five-year 
term as an Associate The other case also had some extenuating circumstances con- 
nected with it, with the result that the candidate was considered directly for Fellowship 
as a special case However, there must be adequate reason for such special con- 
sideration 

Chairman Cocke then presented the list of members who w r ere subject to being 
dropped for two years’ delinquency This list also had been previously circulated 
among the Governors, so that every one w'as informed Every one on the delinquent 
list had been advised on man) occasions of his delinquency, and the Executive Secre- 
tary now felt there was no further action that could be taken, other than to proceed 
with the provisions of the By-Laws Various members on the list were discussed, 
and no changes w'ere made 

Dr Cocke then reported upon the eighteen additions to Life Members since the 
last meeting, making a total of seventy-eight He also reported upon the acquisition 
of the new College Headquarters, describing its architecture, location, facilities, 
etc, and invited the members of the Board to visit the headquarters whenever they 
are in Philadelphia 

Di Wilkerson, Governor for Alabama, proposed that the meetings of the College 
be so arranged as not to conflict with the meetings of the Alabama State Medical As- 
sociation 1 here w'as general discussion of the time of the meetings, but it was 
pointed out that it is impossible to arrange the meetings of the College without some 
State society in some part of the country later selecting the same time Chairman 
Cocke, however, said that the program committee took every possible step to avoid 
conflicts 

■^ r ^ ^ Tuohy, Governor for Minnesota, inquired as to how much credit is 
given to the character of histories and autopsies presented by candidates Chairman 
Cocke replied that all histories and autopsies presented by candidates are examined 
In the Committee on Credentials to determine if they give evidence of careful prepa- 
ration, proper history taking, proper laboratory studies, and correlation and discus- 
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sion of findings and diagnosis He pointed out that the Committee on Credentials 
not infrequently returns histories which they feel have been delegated to secretaries 
or internes Dr Cocke further pointed out that candidates are also judged from 
other standards, such as the presentation of publications, theses or proof of certifica- 
tion by one of the national certifying hoards 

Dr Tuohy then recommended that the American College of Physicians should 
resort also to some sort of a report from the hospitals in which candidates are doing 
their work Tins would act as an indirect means of inducing candidates to be more 
diligent and to more carefully observe the rules and regulations of the institutions 
These sorts of inquiries, in addition to the presentation of histories, theses, etc , would 
give a further line-up on the character and qualifications of the candidates 

Chairman Cocke agreed to com ey this suggestion to the Committee on Cre- 
dentials, and suggested to Dr Tuoliy that he also discuss the matter with the Chair- 
man of this Committee 

In further discussion of the matter, it was pointed out that the superintendent 
of some hospitals is a nurse wdiereupon the suggestion w as made that these inquiries 
should be sent to the Chief of Staff 

Dr Robert M Moore, Governor for Indiana, made a further suggestion that 
candidates who have recently changed from a large center to a small center should be 
given a period of time to become established before being considered for membership 
The small city presents some obstacles to the continued restriction of practice to 
Internal Medicine, and some delay in accepting such candidates may afford a period 
of observation to determine whether they will be eligible in tbe new T location 

Chairman Cocke then requested all members of the Board of Governors to join 
the Convocation procession on the evening of April 21 
Adjournment 

Attest E R Loveland, 

Executive Secretary 

MINUTES OF THE BOARD OF GOVERNORS 
St Louis, Mo 
April 21, 1937 

The second meeting of the Board of Governors of the American College of Phy- 
sicians, held in connection with the Twenty-first Annual Session, St Louis, Mo w'as 
called to order at 12 50 p m , April 21 1937, at the Jefferson Hotel, with Dr Charles 
H Cocke, Chairman, presiding, and Mr Loveland acting as secretary The roll call 
disclosed the following Governors, or their representatives, present Dr H P Mills 
(representing Dr W Warner Watkins), Dr Turner Z Cason, Dr Glenville Gid- 
dmgs, Dr James G Cair, Dr C W Dow r den, Dr E H Drake (representing Dr 
Edwun W Gehnng), Dr G W F Rembert, Dr Louis H Fhgman, Dr R W 
Mendelson (representing Dr LeRoy S Peters), Dr A B Browser, Dr T Homer 
Coffen, Dr Charles T Stone, Dr Louis Warfield (representing Dr Rock Sle\ster), 
r James F Churchill, Dr Wallace M Yater, Dr Samuel E Munson, Dr Robert 
M Moore, Dr Thomas Tallman Holt, Dr William B Breed, Dr Maurice C Howard 
(representing Dr Adolph Sachs) Dr Allen A Jones, Dr Leander A Riely Dr E 
Bortz (representing Dr E J G Beardslej ) , Dr J Chvslej Mainer, Dr Louis E 
iko Dr W E Ogden (representing Dr Jabez H Elliott), Dr Olner C Melson 
r Clarence K Canelo (representing Dr Ernest H Falconer), Dr Joseph E 
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Knighton, Dr Henry R Carstens, Dr E L Tuohv, Dr A Comingo Griffith, Dr 
Clarence L Andrews, Dr Charles H Cocke Dr C F Gormly (representing Dr 
Alexander M Burgess), Dr J Morrison Hutcheson, Dr Charles E Watts, Dr 


Walter E Vest and Dr D Sclater Lewis 

Chairman Cocke thanked the alternate Go\ernors for attending the Session and 

the meetings of the Board 

Upon motion by Dr C W Dowden, seconded bv Dr A B Brower, and regularly 
carried, it was 

Resolved, that the reading of the Minutes of the preceding meeting of the Board 
of Governors be dispensed with 

Chairman Cocke reported on the preceding meetings of the Boaid of Regents, 
mentioning particularly the following items 

(1) The Board of Regents has determined to appoint a Committee on Exhibits 
and Advertising to make a thorough survey, and to report back upon standards for 
raising the character and tvpe of exhibits at the Annual Sessions and the type and 
character of advertising accepted in the Annals or Intfrnal Medicine, 

(2) The Board of Regents has appointed a Committee to formulate plans for a 
Revolving Fund to be available for Associates of the College to pursue postgraduate 
work to adequately qualify themselves foi the examinations of the American Board 
of Internal Medicine, 

(3) The Board of Regents has appointed a Committee on Postgraduate Educa- 
tion to organize courses of from two to four weeks either preceding or nnmediatelv 
following the Annual Sessions of the College these courses to be available to Fellows 
and Associates of the College at minimum cost These postgraduate courses will be 
organized in connection with the next Annual Session of the College Thev will 
cover every branch of Intel nal Medicine In \ iew of the fact that the College alwavs 
holds its Annual Sessions m large medical centers exceptional postgraduate facilities 
will be available , 

(4) The Board of Regents has appointed a Consulting Committee to work with 
the Executive Secretary m connection with the publication of the 1937 Directorv of 
the College, this Committee to have power in detei mining how Fellow's and Asso- 
ciates shall be listed, and to designate what specialties and sub-specialties shall be 
recognized m the Directory 

In the discussion that followed it appealed to be the consensus of opinion that 
the Board of Governors favor listing Fellows and Associates m the same section of 
the Directory, and not in separate sections as heretofore A suggestion w r as made 
that under the geographical index, the names of Fellows should be listed first and the 
names of Associates should be listed nnmediatelv theieunder 

On motion bv Dr C W Dowden seconded bv Dr O C Melson.it was 

Resolved, that the above recommendation be communicated to the Committee on 
the Directorv and to the Board of Regents 

On motion by Dr C W Dowden, seconded bv Di O C Melson, and regularly 
carried, it w'as 

Resolved, that a transcript of the discussion bv the Board of Governors be trans- 
mitted to the Consulting Committee on the Directory (Full discussion is recoided 
verbatim m the Executive Secretary's office ) 

There was a general discussion of the postgraduate courses to be offered bv the 
College, it being pointed out that the courses are distinctly for members of the College, 
that the courses w’ould be furnished at a very much iow'er cost than they are available 
elsewhere Dr Vest suggested that the courses should be made available also to 
candidates for membership 

Upon motion by Dr Holt, seconded by Dr Dow’den, it was 
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Resolved, that the Board of Governors recommend to the Board of Regents that 
the postgraduate courses extend over a period of not less than two weeks and pos- 
sibly up to a period of a month 

The Executive Secretary distributed mimeographed copies of the financial reports 
for the year 1936, and then proceeded to answer questions and explain various details 
related thereto 

Chairman Cocke called for a discussion among the Board of Governors of the 
subject " allied specialties ” as it now appears in the Constitution and By-Laws of the 
College 

Dr Griffith moved and Dr Melson seconded the following motion 

Resolved, that the Board of Governors recommend to the Board of Regents the 
retention m the Constitution and By-Laws of the \\ ords “ and allied specialties ” 

The motion was opened for discussion, Dr Cocke explaining that “ allied spe- 
cialties ” refer to pediatrics, neurology, psychiatry, pathology, tuberculosis, pharma- 
cology, dermatology, bacteriology, roentgenology and public health He explained 
further that the retention of these specialties within the scope of the College would 
continue to make available to the College the results of the investigations by men m 
these specialties 

Dr Cason, Governoi for Florida, expressed the opinion that the allied specialties 
should be eliminated For example, he pointed out that the pediatricians have their 
own society and their own certifying board, the same being true in some of the other 
allied specialties, such as roentgenology He felt that practitioners of the allied spe- 
cialties would attend the meetings of the College less and less 

Dr Breed, Governor for Massachusetts, expressed the opposite opinion, saying 
that he felt it would be suicidal for the College to restrict itself to the term Internal 
Medicine The allied specialties should be retained within the By-Laws, and the 
gastroenterologists, dermatologists, etc , should be discouraged from setting up their 
own certifying boards 

Dr Munson, Governor for southern Illinois, expressed the opinion that those 
engaged in the allied specialties who are interested in the College should be retained, 
and that programs of clinics should be provided to retain their interests 

Dr Carr, Governor for northern Illinois, expressed the opinion that m keeping 
the pre-chnical men in the College, the College not only is showing respect for them, 
but will eventually obtain the help of men who are doing the most work along in- 
vestigative lines He said it would be a tragedy to eliminate from his part of Illinois 
those who are working continually and doing investigative work The professors of 
physiology, bacteriology and pathology, and their associates in the medical schools of 
Chicago, are a decided asset to an institution like the College They are called upon 
whenever a study of the fundamentals of medicine are desired Such men had given 
him valuable help in the conduct of the Chicago program of the College 

Dr Andrews, Governor for New Jersey, pointed out that whether the College 
membership is restricted to Internal Medicine or not, the program committee is free to 
invite surgeons, pathologists, or any others, to give papers and to participate in the 
chmcs He expressed the opinion that he favored the time when members of the 
College could say that the American College of Physicians is restricted to Internal 
Medicine 

Dr Dowden, Governor for Kentucky, pointed out that the difficulty in the proposi- 
tion under discussion had arisen in an effort to properly define the word “ internist ” 
n further discussion, he distinctly favored the retention of the “ allied specialties ” 
within the College Many of those practicing allied specialties need a higher knowl- 

e ge of Internal Medicine than many others who practice Internal Medicine exclu- 
sively 
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Chairman Cocke pointed out that certification by the American Board of Internal 
Medicine should not be construed as being synonymous with Fellowship in the Ameri- 
can College of Physicians Membership in the College may mean much more than 
mere certification, because other considerations would enter into the matter of Fel- 
lowship than mere certification 

After further discussion of the definition of membership in the American College 
of Physicians, the question was put to a rote and the resolution unanimously adopted 
Adjournment 

Attest E R Lovi land, 

Executive Secretary 
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constrictor consider three points- 


Prolonged 
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'Benzedrine Solution' produces a 
shrinkage which lasts 18 per cent 
longer than that produced by 
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On continued use 'Benzedrine 
Solution' produces practically no 
secondary vasomotor relaxation 


3 

Real Economy 

'Benzedrine Solution’ is one of the 
least expensive liquid vaso- 
constrictors 




ENZEDRINE SOLUTION 



Benzyl methyl carbinamme S K F, 1 per cent in liquid petrolatum with 
M of 1 per cent oil of lavender 

Benzedrine is the registered trade mark for Smith Kline & French 
laboratories brand of the substance whose descriptive name is benzyl 
methyl carbinamme 


SMITH, KLINE & FRENCH LABORATORIES, PHILADELPHIA, PA. 
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Barfield Sanatorium 

TUCSON, ARIZONA 

ATTENDING STAFF 

Dr Samuel H Watson Dr Meade Clyne Dr Charles S Kibler 

Dr Chas V Barley Dr Wm Magill Schultz Dr W R Hewitt 
Dr Clyde E Flood Dr Clair S Linton 

PARTICULAR ATTENTION GIVEN TO THE DIAGNOSIS AND TREAT- 
MENT OF ARTHRITIS, ASTHMA, BRONCHIECTASIS, SINUSITIS AND ALL 
ALLERGIC AILMENTS Air-conditioned rooms available for specialized treatment 

Separate cottages for patients with tuberculosis 

Situated in Tucson’s restricted Residential Area — in full view of the surrounding 
mountains, yet less than ten minutes from the downtown shops, libraries, the University 
of Arizona facilities, churches, friends 

Exceptional cuisine Kitchen in charge of an experienced Dietitian, assuring per- 
sonal attention to specific diets prescribed by the physician 

Every Room a Corner Room EveI T S uest room a corner room WIth pnvate bath and 

running ice water Furnished attractively to provide 

homelike comfort without the customary institution at- 
• mosphere Radios, fans and lights controlled from beds 
am uni { zfp Id Karl F Barfield, Managing Director 
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The Desert Sanatorium and 
Institute of Research 

Tucson, Arizona 

ROLAND DAVISON, M D , Medical Director 



Affords the facilities for modern diagnosis and treatment under unexcelled climatic con- 
ditions Appointments the acme of attractiveness, comfort and convenience High-class and 
seasoned Medical Staff Accepts for diagnosis and treatment practically all disease conditions 
except mental and nervous diseases requiring specialized environment and care Highly 
efficient out-patient department, serving both ambulant patients and those confined to outside 
places of residence 

Especially recommended for nontuberculous pulmonary conditions, asthma, sinusitis, 
chronic and acute arthritis, moderate hypertension, etc 

Tuberculosis patients (all forms) accepted as m-patients (special quarters) as well as out- 
patients 

Special department for various types of physiotherapy (warmed pools, etc ) with experi- 
enced graduate physiotherapists in charge and under medical direction Graduate dietitians 
directing all dietaries Facilities for operative surgery, as necessary, orthopedic adjustments, 
laryngology, ophthalmology, dental surgery, etc Department of roentgenology (no therapy) 
under full-time roentgenologist (physician) Unusually well-equipped clinical laboratories 
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THIRTY YEARS’ EXPERIENCE IN THE TREATMENT 

OF TUBERCULOSIS 

LOCATION 

Sixteen miles east of Los Angeles In the foothills of the Sierra Madre Mountains, at 
an elevation of 1000 feet On the main line of Santa Fe Railway Connected with Los Angeles 
by mterurban railway and splendid boulevards 

ENVIRONS 

The grounds consist of a beautiful park of forty acres in which are found a variety of 
native Live Oaks, subtropical trees and plants, and a profusion of beautiful shrubs and flowers 
Many winding walks and nooks of exquisite beauty add to its attractiveness When on exercise, 
patients also enjoy the beautiful trails in the adjoining canyons and mountains 

MEDICAL CARE 

Competent resident staff Examinations for comparison every six weeks Close medical 
supervision Individual needs and problems receive personal attention 

THERAPEUTIC CARE 

Fads are not followed, but an endeavor is made to give patients the amount of rest end 
exercise suited to their individual needs the benefits of a liberal and adequate diet such tonic 
measures as will increase their resistance and other measures that will help them overcome 
any disturbing symptoms or complications that may arise Heliotherapy, tuberculin, pneumo- 
thorax and surgery employed whenever indicated 

Weekly rates from $25 00 up including medical attention, medicines (except expensive 
remedies) and general nursing Extra charge for operative measures (except pneumothorax) 

DIAGNOSTIC CLINIC 

A diagnostic clinic is maintained for the study of all diseases of the chest 


F M POT1ENGER, M D , Medical Director 
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cylcclaimed as a Masterpiece 

Now comes the new second 
revised edition of 

Sir Thomas Lewis 

DISEASES OF THE HEART 


This new edition, appearing four years after publication of the original, brings the 
subject completely up to date and is wntten in the same clear, concise and interesting 
style which reviewers lauded in the first edition — 


“It is a distinct contribution from the standpoint of subject 
matter, and its method of presentation will make many im- 
portant facts readily available for practical use This book 
is highly recommended to the students and practitioners of 
medicine It is perhaps one of the most masterly presenta- 
tions on this subject that has been presented to the profes- 
sion The subject of diseases of the heart is presented with 
a simplicity that is almost biblical in profundity and con- 
ciseness ” 

Journal of the Amcncan Medical Assn 

“ If the book consisted only of the chapters dealing with 
Heart Failure, Heart Strain, Work and Failure, and Treat- 
ment, it would still be one of the most valuable books writ- 
ten on heart disease in the past 25 \ ears The volume should 
find a place on the desk of every practitioner of medicine” 

Vnginia Medical Monthly 


“ Packed with good sound 
clinical facts written in i 
manner that makes reading 
a pleasure Certain pas- 
sages, such as the descrip- 
tion of cardiac asthma, de- 
serve to be called classic” 
JVcstcni Medical Times 


he emphasizes as of extreme importance an under- 
standing of cardiac failure and angina pectoris The sec- 
tions on the arrhythmias and disorders of the heartbeat 
cannot be surpassed There is also a -very instructive dis- 
cussion of the differential diagnosis of fainting from \as- 
cular causes and of cardiac syncope as contrasted with un- 
consciousness from cerebral disease ” 

jVoi t Incest Medicine 


Price 

$ 3.50 


THE MACMILLAN 

60 FIFTH AVENUE 

Boston Chicago San Francisco 


COMPANY 

NEW YORK 

Dallas Atlanta 
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For the reduction of edema and to diminish dyspnoea, 
give I to 3 tablets of Theocalcm, three times a day. 
Theocalcin, theobromine-calcium salicylate is a well-tolerated 
diuretic and myocardial stimulant for oral administration. 

Available as gram tablets and in powder form 

Bilhuber-Knoll Corp. 



U uriisg llie hot w eathcr, 
uhen dehydration and 
mineral loss are m evi- 
dence, the deficiency 
may he replaced quickly 
and effectively by Kalak 
Water 

Kalak is hypertonic, 
palatable, effervescent 
Its composition is uniform 
and its alkali potency is 
constant 


LOSS 



KALAK WATER COMPANY OF NEW YORK, INC. 

6 CHURCH STREET • NEW YORK CITY 
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Presenting 

the Interesting Results 
of Experiences Covering 
20 Years in a Thyroid Clinic 

Because of its authoritative character, this new book may 
be regarded as an almost indispensable reference book for all 
practitioners who are called upon to treat thyroid affections, either 
medically or surgically It embodies, among other considerations, 
the principles of diagnosis and treatment, making it a practical 
text book All the important findings and observations of the 
staff at the famous Massachusetts General Hospital during the 
past twenty years are here given, together with the significant 
work done elsewhere 

A concise summary and extensive bibliography at the end 
of each chapter contribute greatly to the utility of this work 
Published March 1937 602 pages 73 charts and illustrations, 

$6 00 J P LIPPINCOTT COMPANY, East Washington 
Square, Philadelphia, Pa 

THE THYROID 
AND ITS DISEASES 

By J. H MEANS, M.D., F.A.C.P. 

Jackson Professor of Clinical Medicine, Harvard University 
and Chief of Medical Service, Massachusetts General Hospital 


J B Lippincott Company 
Dept IM8, 227 South 6th Street 
Philadelphia, Pa 

Please send me a copy ofTHE THYROID AND ITS DISEASES, by J H Means M D 
□ I enclose my check for $6 00 U Send COD 


Address 
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AN IMPORTANT NEW PUBLICATION 

NEW WORK JUST READY 

HEART FAILURE 

By ARTHUR M FISnBERG, M D 

Associate an Medicine, Mount Sum Hospital, New York Citi 
Oclaxo, 788 pagi s, iltustiatcrl with IS nupavinq^ Cloth, $S 50, net 

T HIS BOOK is intended prinimh foi the genei il practitioner It is i companion \olunie 
to the antlioi ’s “ Hi pei tension ind Nephritis” ind treats t lie urcul ition as tint work 
treated tlie kidnoj It poiti ijs t he iceeiit ul\ inus m oui knowledge m this held in sueli a 
wai as to be directlj ipplicible to the d uh work of the pliisieiui The author realizes with 
what limited facilities the geneial pi ictitionei must usu llh cam on md Ins made men effort 
to supplj linn with a foundation of fwts and pnniiples wliuh, ilthongh lnsed l.irgeh on m 
\estigations in 1 tboi itoi> and clinic, ioims the linn grinindwoif tor intelligent prittiee 

The fundamental point of new is tint affoided In the recent epi mtit itno imestigatioiis of 
the ciicul it ion in he iltli and disease wliuh h i\e picned so fnntful in bedside jn letue Recent 
studies of eudi ic output, eeloeiti of blood flow, eireuliting blood eolunie, icnous pressure, the 
lespnatoij eolumes, md the g is contents and reietion of the* irteri il blood are ill deseiibod m 
dot ul and ire related elueetlj to praetue The dominant point of new is alwais tint ol the 
piacticing phjsicnn who must treat Ins patients with little instrument il aid, but who nmei 
theless wants to know the win and wherefore ot wli it he does 


LEA & FEBIGER 

Please send me 

□ Pishbeig on Health Fuluie 1 

Name 

(A of I M <i- 17) 


Washington Square 
PHILADELPHIA, PA 


1**5 50 )j [3Neu Catalogue 
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While binders are more 
permanent and more at- 
tractive, the Volume File 
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answers the demand for an inexpensive method of preserving the journal 
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ticccfd this ImttatiOH' 


/ T^VEN without previous experience, YOU can make extremely accurate 
I JQ electrocardiograms with a minimum of manipulation and at small 
I expense with the entirely new light-weight, low-priced G-E 
I Electrocardiograph 

I You can obtain all of electrocardiography’s recognized advantages 
I from this compact, sturdy, dependable instrument— vitally important 
| clinical information to aid materially m diagnosis and prognosis 
f You can depend upon the new G-E Electrocardiograph to give faithful, 
economical service in office, home, or hospital It is substantial, light 
enough to be truly portable, heavy enough to assure durability There 
are no gadgets or “trick” electrical circuits to complicate operation, instead, 
there is that all-too rare combination of precision and simplicity that is the j 
mark of sound engineering and years of experience in careful manufacturing 
To inspect and operate the G-E Electrocardiograph is to realize how 
valuable it would be to you in your daily practice (and, if we may say so, f 
what an excellent investment it would be) Won’t you accept a cordial I 
invitation to actually make a cardiogram on it— in your own office— at 
your convenience— and without incurring any obligation ? Detach and I 
mail the convenient coupon— now / 


GENERAL @ ELECTRIC 
X-RAY CORPORATION 

2012 Jackson Blvd. • Chicago, III 

Ha\ e your local representative arrange with 
me so that I may inspect and operate the 
new G E Electrocardiograph 





^ r. 


Address 

City 

Dept C49 
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HEAD COLDS 
AND 

HAY FEVER 

CONVENIENT AND 
EFFECTIVE TREATMENT 



T HE instillation of nose drops is most effective when the patient is 
reclining with head thrown back Yet how many of your patients will 
take the trouble — or, indeed, have the opportunity during the day — to 
administer nose drops m this manner 7 


On the other hand, ‘Benzedrine Inhaler' is volatile Its vasoconstrictive 


vapor diffuses throughout the rhinological tract Consequently no uncom- 



fortable or awkward positions are 
necessary for its correct administration 


Each tube is packed with benzjl methyl carbinamme, 

S K F 0 525 gm , oil of lavender, 0 097 gm , menthol, 
0 052 gm ‘Benzedrine* is tbc registered trademark for 
S K T s nasal mbaler and for their brand of the substance 
whose descriptive name is benzyl methyl carbinarnme 


Benzedrine Inhaler 



A VOLATILE VASOCONSTRICTOR 


SMITH, KLINE & FRENCH LABORATORIES, PHILADELPHIA, PA 
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REGULATION 


Regulation of the daily program, espe- 
cially diet and exercise is beneficial, to 
normal bowel movement and m some 
cases of constipation serves as suffi- 
cient treatment Others require addi- 
tional aid to facilitate regular evacua- 
tion When an adjunct to diet 

and exercise is required, as it often is, 
Petrolagar provides a mild but effec- 


tive treatment Its miscible properties 
make it easier to take and more effec- 
tive than plain mineral oil F urther, by 
softening the feces Petrolagar induces 
large, well formed stools which are 
easy to evacuate The five types of 
Petrolagar afford a choice of medica- 
tion adaptable to the individual patient 
Petrolagar Laboratones, Inc , Chicago 





Petrolagar is a mechanical emulsion of pure liquid petrolatum (65% by vol- 
ume) and agar agar Accepted by the Council on Pharmacy and Chem 
is try of the American Medical Association for the treatment of constipation 


Petrolagar 
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The nameplate on the Hindle is not the 
manufacturer’s ordinary insignia, but a solid 
brass plate specially engraved with the own- 
er’s name This may seem unimportant to 
proper operation of the instrument but 
it is a wind straw that indicates the extreme 
care that Cambridge employs m designing 
and building the vital parts which you 
cannot inspect 

The Hindle has always been known 
for accuracy of tracing, dependability and 
ruggedness While present-day models 
cannot be more accurate than the early 
Hindles upon which the art was developed 
in this country, they are far simpler to 
operate, more convenient to use The 
Hindle is a “ lifetime ” instrument 


All-Elect) ic models cue 
made m stationai v mobile 
and poi tabic types fo> 
hospitals, clinics and t- 
vate offices 

Send for Descriptive 
Literature 


CAMBRIDGE 

INSTRUMENT C° FF> 

Pioncci Manufactm ers of the Elcctrocaidiotjiaph’ 

3730 Grand Central Terminal 
New York City 


HINDLE I 

ALL-ELECTRIC I 

E LECTROC A RDI O GRAPHj | 
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LIVE LONGER TODAY 


The life span of the diabetic has been lengthened considerably following 
the discovery of Insulin and the growing knowledge of its use There is, however, 
a definite responsibility on the part of the physician to educate the many new dia- 
betics in the importance of proper diet and proper use of Insulin preparations 

The apparent increase in diabetes in recent years has been attributed to the 
modern manner of living, increased sugar consumption, overeating and lack of 
muscular exercise With proper management the great majority of patients can be 
kept well-nourished, sugar-free, and at work 


Insulin Squibb is an aqueous solution of 
the active anti-diabetic principle obtained 
from pancreas It is accurately assayed, uni- 
formly potent, carefully purified, highly 
stable and remarkably free of pigmentary 
impurities and protemous reaction-producing 
substances 

Insulin Squibb of the usual strengths is 
supplied in 5-cc and 10-cc vials 


Protamine Zinc Insulin, Squibb com- 
plies with the rigid specifications of the In- 
sulin Committee, University of Toronto, un- 
der whose control it is manufactured and 
supplied It is available m 10 cc vials When 
this preparation is brought into uniform sus- 
pension, each cc contains 40 units of Insulin 
together with protamine and approximately 
0 08 mg of zinc 


ER: Squibb & Sons, New "York 

MANUFACTURING CHEMISTS TO THE MEDICAL PROFESSION SINCE 1858 
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For adequate treatment of 

PERNICIOUS ANEMIA 

Ledetle's “i cc Concentrated Solution Liver 
Extract” offers these advantages 


A high degree of therapeutic effec- 
tiveness — 


A small volume for each injection — 

A minimum of discomfort from each 
injection — 


An individual dose container (addi- 
tional safety) — 


^.”°o °o — 

^ e o c o6o^; 

O' 

PO°0 &L. i 

^ $ c ‘ O o 



Mush at ton shows blood sweat 
ft or?? patient who has teceived 
adequate IrVet theiapy jot a 
pet tod of two yeats Both the 
ted and white blood cells ate 
notmal in con tom and size 
Hemoglobin is notmal ot above 
and platelets at e abundant 

1 tc. CONCENTRATED SOIUTION LIVER EXTRACT 

£>etierle 



Economical treatment of the disease 
—a given amount of active material 
injected being equivalent clini- 
cally to from 30 to 50 times that 
amount taken orally — 

It provides for the use of large amounts 
of active material which are fre- 
quently required for the treatment 
of the nervous system changes — 

Relatively long intervals, 7 to zo or 
more days, between injections — 

Supplied only in boxes of y — 1 cc vials 


Lederle Laboratories, inc 

30 ROCKEFELLER PLAZA NEW YORK, N Y 
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‘Amytal’ 

(iso-amyl ethyl barbituric acid, 

LILLY) 

• Reserves of energy which are nor- 
mally present in the body m health 
may be quickly dissipated by illness 
or even by insomnia Just as an 
army unit must have sleep if a cam- 
paign is to proceed successfully, so the 
sick individual must be assured the 


sleep he needs for restoration of nerv- 
ous, nutritional, and other reserves 

Restful and refreshing sleep may 
he mduced by Tablets 'Amytal ’ A 
single 1 1/2-gram tablet will produce 
the desired somnifacient effect in the 
average adult 

Tablets 'Amytal’ are supplied in 
1/8-gram, 1/4-gram, 3/4-gram, and 
1 1/2-gram sizes m bottles of 40 and 
500 tablets 


ELI LILLY AMD COMPAMY 

Principal Offices and Laboratories, Indianapolis, Indiana, USA 
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Here’s the 

METABOLISM APPARATUS 

Foi Scientific Research 
or Routine Examination 


The Utm cllet-Rotli meets 
nil imtnliolism tmtinc r<- 
qulrtmi nts accurate 1> and 
hiinpli Mini the coupon 
helon for illustrated <ir- 
tular 

Now jou can get m a single machine 
a combination of qualities long consid- 
ered desirable in Metabolism Apparatus 
accuiacv for scientific research, .tiiii- 
phcity for office routine economy for 
widespread general use That apparatus 
is the Benedict-Roth 

Back of the machine itself lies t\\ent>- 
seven years of Collins craftsmanship and 
experience m the field of respiration 
Into the apparatus has gone the benefits 
of a rich scientific background of de- 
velopment at the Carnegie Nutrition 
Laboratory, plus fifteen years of experi- 
ment and improvement 

The result is a metabolism apparatus 
that is amazingly simple With no 
motor, no vibration and no noise to in- 
fluence the respiration record Emploied 
instead are Flutter Valves — quiet, easi- 
breathing, efficient 

The computation technique has been 
greatlv simplified too by the use of Com- 
putation Charts developed at the Ma>o 
Clinic Accurate computations are made 
m 3 minutes — and jou have a permanent 
record showing oxjgen consumed, method 
of computation and the patient’s B M R 

Mad ihc Coupon 

If you’d like to see how simple it is 
to compute the Basal Metabolic Rate 
with the Benedict-Roth, let us send \ou 
a sample computation chart together 
with an illustrated circular Just mail 
the coupon below 


W arren r Collins Inc « 

557— I) Huntington A\ enu< . 

Boston 'Massachusetts J 

Gentlemen Please send me the simplified \ 
chart and illustrated literature on the Bene- i 
dict-Rotli Metabolism Apparatus 


Street j 

Cit\ State I 

AIiM-^7 j 
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'ith this 
in hand 



the 

cardiologist 
is assured 
of dependability 
in 

digitalis 

administration 


EACH PILL CONTAINS 
0 1 GRAM (iy 2 GRAINS) 
OF DIGITALIS 
PHYSIOLOGICALLY 
STANDARDIZED 


Send for sample and literature 


DAVIES, ROSE & CO., Ltd. 

Pharmaceutical Manufacturers 


BOSTON, MASS 
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One of a series of advertisements prepared and published by PARKE DAVIS ft CO in behalf of the medical profession 
This See Vour Doctor campaign is running m the Saturday Evening Post and other leading magazines 



“Our babt will have every 
advantage ” 

Of course But are affection, 
the determination to give chil- 
dren “ever} advantage,” par- 
ental devotion, enough? 

No, franhl} the} are not 
The tu o pairs of hands of even 
the most conscientious parents 
ire not enough to guide a child 
safely past the hazards that 
confront her The little body 
hasn’t yet built up a very 
sturdy resistance against many 
of the disease-producing germs 
we all encounter every day of 
our In es She is susceptible to 
a whole group of illnesses that 
are visited almost solely upon 
children — the so-called “dis- 


eases of childhood ” Her diet, 
her hours of rest, her health 
habits — all have an important 
bearing on her future 

That is why two pairs of 
parental hands are not enough 
A third, parent should be added 
to the famil} circle That third 
parent is the doctor 

To be sure, } ou are quick to 
get m touch with the doctor 
when your child is ill But isn’t 
the youngster really entitled 
to more than that? Shouldn’t 
she see the family doctor often 
enough to regard him not as a 
stranger but as a friend? And 
shouldn’t he know about her 
previous illnesses and be famil- 
iar with her little whims and 


how to get around them ? 

Then, too, the doctor should 
have the opportunity of giving 
her full benefit of modern 
preventive medicine — consulta- 
tions about her growth and de- 
velopment, and protection 
against such diseases as small- 
pox, diphtheria, and whoop- 
ing cough 

He, too, should have hold of 
her little hand, guiding her 
along the road of health that is 
every child’s right 

COPYRIGHT 1B37 PARKE DAVIS ft CO 


PARKE, DAVIS & COMPANY 

DETROIT MICHIGAN 

The n or liT* Lorpett Haler* of 
Pharmaceutical and RuJoptcol Product* 
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Research, Constant Research 

continues to improve the quality o£ 
Mead's Brewers Yeast* in the fol- 
lowing respects, without increased 
cost to the patient: 

L Vitamin B potency raised to not less than 25 Inter- 
national units per gram. 

2 ^ Bottles now packed in light-proof cartons, for better 
protection. 

Improved bacteriologic control in harvesting and 
packing. 

1 And NOW, since August x, 1936, all bottles 
are packed in vacuum. This practically 
eliminates oxidation. Mead’s Yeast stays 
fresh longer, as you can tell by its improved 
odor and flavor ! 


★ A dietary accessory for normal persons, for the prevention and treatment 
of conditions characterized by partial or complete deficiencies of vitamins 
Bi and G, as in beriberi, pernicious vomiting of pregnancy, anorexia of 
dietary origin, alcoholic polyneuritis, pellagra. 

• 

Mead's Brewers Yeast Tablets in bottles of 250 and 1,000 
Mead’s B reivers Yeast Powder in 6 oz bottles Not ad- 
vertised to the public Samples to physicians, on request. 

• 

MEAD JOHNSON & COMPANY, Evansville, Indiana, U. S. A. 

Please enclose profession*! card when requesting samples of Mead Johnson products to cooperate in preventing their reaching unauthorized person# 
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NUTRITIONAL FACTORS IN GRAVES’ DISEASE - 

By J H Means, F A C P , S Hertz and J Lehman, 

Boston Massachusetts 

That maiked grades of malnutrition may result fiom thyrotoxicosis has 
been long knottn In 1893 it was that Friedrich Muller 1 noted the paradox 
of weight loss m the face of increased food intake and concluded therefrom 
that there must be in this disease an increased late of katabohsm 

Whether or not weight loss or general wasting will occur m Gra\es’ 
disease depends on whether the appetite increase causes sufficient increase 
m the ingestion of total calories to offset the increased combustion Com- 
pensatory hyperorexia we may call it The bank balance, m other words, is 
determined by the relation of amounts deposited to those withdrawn In 
Graves’ disease we not infrequenti} encounter weight losses of as much as 
50 pounds or more 

Not only, however, may thyrotoxicosis cause malnutrition, but lately it 
has come to our attention that malnutrition may cause, or precipitate, thyro- 
toxicosis 

A few >ears ago one of us (S H ) was impressed with the number of 
patients with toxic goiter who ga\e histories of having started their thyro- 
toxic symptoms at the conclusion of a reduction program for obesity An 
or erweight person would go on a low calory diet and after hat mg lost the 
desired amount of weight would increase the diet, but find that weight loss 
continued, perhaps at an accelerated rate Along with this, nervousness, 
tremor and other symptoms of thyrotoxicosis would make their appearance 
In some of these cases thyroid had been used to augment weight reduction, 
but in others, mere caloiy restriction 

Interest having been aroused m this sequence of events, we began to be 
on the lookout for such cases They have turned out to be numerous The 
total to date is 35 In 14 of these the prethyrotoxic weight loss was occa- 

193 _* Presented at the St Loms meeting of the American College of Plnsicians, April 21, 
From the Thjroid Clinic of the Massachusetts General Hospital 

Copyright, 1937, bj Ihe Ameucan College of Plnsicians 
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sioned by reduction cures and in the remaindei it was due to a variety of 
conditions such as lestnction of diet in the tieatment of ulcer, ulcerative 
colitis, diabetes and other diseases leading to malnutrition 

It seems to us that this series is too large not to be of significance Epi- 
sodes which activate thyiotoxicosis have long been recognized Psychic 
traumata, prolonged infections, accidents or physiologic strains, such as 
puberty, piegnancy or the menopause, fall in this categoiy Now it seems 
that acute malnuti ltion can be added How it opei ates, i\e ai e not pi epared 
to say, but it is not known how any of the others operate for that matter 
It ma) be associated with changes in blood chennstn or with "vitamin or 
protein deficiency 

In approaching the problem of the mioads which nutritional factors ma} 
play m the production of the clinical pictuic in Graies’ disease it will be 
convenient to distinguish between what we ma} term general malnutrition 
due to total negative calory balance and moie specific t}pes of malnuti ltion, 
or deficiency due to absolute or relatne shortage of specific dietar} elements 
Of general malnutrition, save insofar as it constitutes an indication for 
treatment, I need say nothing fuither, it being thorough!} familiar Cei- 
tain specific or special types of malnutrition, on the other hand, I believe can 
be discussed with some profit 

In this gioup of special foims of malnutrition let us consider first the 
musculatute Myasthenia is a common symptom in toxic goiter Plum- 
met, 2 Lahey 3 and others have devised diagnostic tests to bung this s}mptom 
or sign into evidence Actual muscle atrophy occuis less commonly, but in 
cei tain cases is ery sti iking Some years ago w r c 4 i epoi ted a case in w’lnch 
there was a picture closely resembling progiessne muscular atrophy in an 
advanced stage The patient w'as also found to be suffenng from toxic 
goitei Cure of the latter by suigeiy w'as followed by lecovery of the 
muscles This is the most maiked example of muscle atrophy we hare seen 
m toxic goiter, but very often w r e encounter lesser grades with atrophy of 
the temporal, mterossei or shoulder girdle muscles Such atrophy is usually 
present m a patient who has been severely thyrotoxic over a long penod of 
time and is therefore of piognostic significance The exophthalmos, in 
certain types at least, may be a local expi ession of general muscle weakness 
The degenei ative changes m the striated recti muscles of the eye and the 
normal appeal ance of the smooth muscle of the eye, descnbed by Askanazy," 
suggest a muscle imbalance which may explain exophthalmos On the 
chemical side there is a distuibance m creatinine metabolism with creatmuna 
and, as shown by Shorr and Richardson 0 a decreased creatine tolerance test 

The skeleton m certain cases show's marked decalcification This is 
properly to be classed under specific forms of inanition Aub and his co- 
w'orkers 7 in 1929 showed that the thyroid hormone causes a marked in- 
crease m the rate of withdrawal of calcium and phosphorus from the skele- 
ton, without, however, m contrast to the parathyroid hormone, any sig- 
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mficant change in the blood lei els of these elements It is indeed m tlnro- 
toxic pei sons that the highest le\els of calcium and phosphorus excretion 
are to be found This high excietion is a specific effect of the In pertln - 
roidism, not meiel) a feature of ele\ated general metabolism for Aub et a 1 



Fig 1 Osteoporosis with compression fracture ot a lumbar \ ertebra following 

th\ roto\icosis 


found m cases of fever and leukemia with marked eleiation m general 
metabolism, normal elimination of calcium 

The rate of decalcification of the skeleton m thyrotoxicosis will depend 
not alone on the rate of calcium loss, but upon the intake Although the 
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increase in calcium excretion is great, it usually takes a long time for osteo- 
porosis to become apparent Patients with acute forms of toxic goiter us- 
ually get treated successfully before any marked grade of osteoporosis has 
been produced The increased appetite probable causes an increased in- 
gestion of calcium and offsets to some extent the piocess of bone wasting 

In a few cases of long-standing thy rotoxicosis, however, w T e have ob- 
ser\ ed very marked osteoporosis, both in the spine and in long bones In 
some of these cases symptoms ha\e resulted, taking the form of deep aching 
pain in the extremities 01 back, and in one remarkable case there w'as a 
pathologic fracture of the body of a \ertebra This patient had been treated 
by us s m 1919 foi nnld Graves’ disease, then of three years’ duration, by 
means of roentgen-iay theiapy She had improved somewhat, but, since 
she had not recoiered completely, a subtotal tin roidectomy was done m 
March 1922 After that she was fairly well until August 1931, when wdule 
driving her car she was seized wuth sudden knife-like pain in the region of 
her lumbar spine This persisted intensely and continuously for one and a 
half hours, then upon motion for three to four weeks and finally as tender- 
ness m the lumbai region until December 1, 1931, when she returned to the 
hospital for stud) Roentgen-ia) examination showed marked decalcifica- 
tion of the entne spine and pelvis and a compression fracture of the first 
lumbar vertebra The body was half its natural thickness and was irregular 
and mtisln oomed 

The patient was put on a high calcium diet with 3 drachms of calcium 
gl)cerophosphatc and 30 di ops of \ioslcrol pei day, under which regime hei 
symptoms were quickly relieved We ha\c followed her since and although 
by roentgen-ray there is no great eudence of recalcification, the s)inptomatic 
result has been excellent 

Another striking example (a pm ate patient of J L ) is that of a 
woman of 58, who became bedridden as a lesult of long-standmg thyrotoxi- 
cosis and cardiac failure She showed a maiked degiee of osteoporosis 
As a result of her senu-sittmg position, she de\ eloped a dorsal kyphos and 
flaring of the low^er ribs The latter w r ere exquisitely tender to pressure 

With removal of the thyioid, she has gradually assumed her normal 
activities and her heart is well compensated Her kyphos has stiaightened 
considerably, the flaring of the rib margins is less and tenderness has dis- 
appeared She is on an adequate diet wuth emphasis on milk, vegetables, 
cheese and meat 

In cases of long-standing thyrotoxicosis then, or even past thyrotoxi- 
cosis, in which pains in the spme oi extremities are complained of, the pos- 
sibility of osteoporosis should be given consideration and, if found, suitable 
treatment by a recalcifying regime instituted 

A shot tage of v on is suggested m an nnpiessive number of patients wuth 
thyrotoxicosis by the presence of nail changes of the sort charactei istic of 
hypochromic anemia — that is to say spoon-shaped, bi ittle, lustreless and 
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longitudinally ridged — togethei with smooth tongues and gastnc achlor- 
hydria Even when these signs are well marked, one usually finds but a 
slight degree of anemia One patient recently, howevei, a woman of 58, 
presented symptoms of thyrotoxicosis, minimal eye signs and goiter, basal 
metabolic late at the level of about plus 40 and along with all this, smooth 
tongue, spoon fingernails, achlorhydria, red count of 3 6 million and hemo- 
globin of 45 per cent She was placed on both iodine and iron She made 
a characteristic and good response symptomatically and metabohcally to 
iodine, her basal metabolic rate falling to standard in nine days She was 
continued on iodine for a year at the end of which time her basal metabolic 
rate was normal and she was symptom-free The anemia also, in less than a 
month, rose to a red cell level of 6 million and hemoglobin of 75 per cent 
Iron was then omitted We presume that iron was responsible for the 
result At the end of a year her blood pictui e showed a red cell count of 4 8 
million and hemoglobin of 85 per cent 

Of late we have been interested in the question of avitaminosis in thyro- 
toxicosis In the case of vitamin Bi, at least, Cowgill and his co-workers 9 
and others have shown that the need for vitamin increases in parallel fashion 
to the metabolic late Thus a person who had been receiving an adequate 
amount of vitamin Bi duung health might develop a deficiency on the same 
vitamin intake if he became thyrotoxic 

In view of these facts, two of us (S H and J L ) administered vitamin 
Bi in the form of Harris Yeast Powdei to a small series of thyrotoxic pa- 
tients and found that although it caused no change in basal metabolic rate, 
there was, coincident with its administration, a marked improvement m 
appetite and consequent gam in weight Since that time we have employed 
treatment with yeast routinely m the prepaiation of thyrotoxic patients for 
operation Although it is too early to draw a conclusion based on statistics 
of the effect of this maneuver on operative mortality, it is becoming in- 
creasingly clear that it is of value m improving general nutrition through the 
increase it causes in appetite Its use is chiefly indicated in those patients 
whose appetite mciease has been inadequate 

Shortage of vitamin Bi may also play a more specific lole m thyrotoxi- 
cosis Weiss 10 has shown that m alcoholics with cardiac insufficiency 
avitaminosis Bi maj play a idle It is quite possible, as he suggested to us, 
that it may also play a role m the cardiac insufficiency of thyrotoxicosis 
Certainly one is more apt to see caidiac insufficiency in the malnourished 
than m the well nourished thyrotoxic patient We recalled four recent 
striking examples as soon as Weiss mentioned the matter to us One of 
these also had a moderate hypochromic anemia Since iodine produces 
benefit in nearly any thyrotoxic patient, and since it is our practice not to 
withhold iodine m the thyrotoxic patient with cardiac insufficiency, we cannot 
say with certainty how much if any, benefit to the heart vitamin B x admin- 
istration has conferred per se It will only be after large numbers have 
been treated that a dependable conclusion can be drawn 
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EmcIuicc of shoitage of othu \ Hamms has not bcui impiessive Scuny 
we have not seen, but in one leeent case m which thyi otoxicosis followed a 
giossly inadequate diet, night blindness became a staking symptom It 
cleaied up duectly when an adequate diet was leceived It may be inter- 
pieted as evidence of a shoitage of vitamin A 

The chief point which we wish to make about all these matters, is that 
there is much more to the pieparation of the thyrotoxic patient for opeiation 
than meie lodmaation The preparation, which we believe should be undei 
the direction of the physician, but observed also by the surgeon, should in- 
clude a positive attempt to impi ove general nuti ltion and relieve any specific 
deficiencies insofar as this is possible Sometimes it will be the part of 
wisdom to defer opeiation, e\cn though a good iodine response has been 
obtained, m oidei to meet more adequately a nutritional indication The 
following case is a good example 

A 43 )car old widowed supervisor of nurses, who had acute rheumatic 
fever at the age of 28, followed by mitral stenosis entered the medical v r aid 
February 16, 1936, with a stoiy that for tw r o )ears or moie she had been 
running heiself lagged, eating \ery little, taking a great excess of tea and 
coffee, sleeping badly, having marked anorexia and losing in 18 months 
some 25 pounds She had been a thm, frail woman to stait with and after 
the loss mentioned was markedly malnoui ished 

For tv'O months prioi to entry in addition there had been marked 
nervous lintability At the time of entry she showed maiked hyperin i- 
t ability, slight bilateral exophthalmos, maiked tiemor, waim moist skin, 
tachycardia of 140, slight diffuse enlargement of the thyroid and a basal 
metabolic level of plus 30 Her heart showed the murmur chaiacteristic of 
mitral stenosis, with noimal rhythm She weighed 106 pounds Her 
tongue was sore and atrophic, but there v r as no anemia Her red count w r as 
5 0 million and her hemoglobin 90 pei cent 

At this time one of us (J H M ) made a note to the effect that she un- 
doubtedly had exophthalmic goiter and that this appeared to have followed 
the development of a state of malnutrition also that although her thyro- 
toxicosis was nuld she was a pool risk for surgery on at least tlnee counts 

(1) because she had the complication of chronic rheumatic heart disease, 

(2) a very unstable psyche, and (3) a veiy severe grade of malnutntion 
She was given iodine and made a good response as fai as symptoms w^ent 

and her basal metabolic rate dropped to a noimal level Instead of opeiating 
at this point, however, it Avas felt wisei to send hei home on iodine and high 
calory, high vitamin diet She w'as given vitamin B in the form of Harris 
Yeast Tablets 

On Match 19, 1936, she reentered, having gained seven pounds and 
become less nervous A subtotal thyroidectomy v'as done on March 27, 
vduch she went through uneventfully and on April 4 her basal metabolic 
rate w r as minus 1 
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She clid well foi about eight months, but then developed a mild lecm- 
rence of thyrotoxicosis which threw' hei heart into fibrillation Iodine con- 
trolled the thyrotoxicosis adequately, but the fibi illation continued In 
January of 1937 she went through a shaip attack of bi onchopneumoma with- 
out thyrotoxic exacerbation or gross cardiac decompensation Although it 
cannot be pi oved, our guess is that her course tin ough thyroidectomy w'ould 
have been far less smooth if she had been operated upon immediately after 
the establishment of lodimzation 

In conclusion w r e should like to warn physicians and patients against too 
vigorous reduction cures foi obesity, thyrotoxicosis may be induced thereby, 
and m the pieparation of the thyrotoxic patient foi operation w r e should like 
to urge that the possibility of nutritional distui bailees be considered and, if 
found, that an attempt be made to correct them 

The manifestations of nutritional disturbance, which may be found in 
thyrotoxic patients, include, as w'ell as general inanition, changes in muscu- 
lature, skeleton, hematopoietic system and very likely in the heart and psyche 
While these findings may be merely incidental and their causal relationship to 
thyrotoxicosis ascertainable only by an extensive statistical study we feel 
that they aie of sufficient frequency to warrant consideration m the com- 
plete management of patients ill with Graves’ disease 

The methods of correcting these defects include not only a high calory 
diet for relieving general malnutrition, but one high in vitamins and minerals 
as w'ell Vitamin B x may be of special significance as having appetite in- 
creasing proclivities, and also perhaps some special beneficial action upon 
cardiac function We are now' using Harris Yeast Tablets for this purpose 
Pure vitamin B x preparations can be used when the indication seems urgent 

For the high caloiy intake the chief dependence should be placed upon 
carbohydrate Excessive protein is undesirable because through its specific 
dynamic action protein laises metabolism Carbohydrate, on the other 
hand, m large amounts is insurance against depletion of the glycogen stores 
of the liver and thus safeguards that oigan With regard to fat, there is no 
special indication that we know' of Fat may be given to whatever extent 
the patient’s appetite demands 

We feel that there is good reason for regarding the malnourished thyro- 
toxic patients and the psychotic as well as those with cardiac insufficiency as 
poor operative risks It is wuse to get their weight curves at least started 
upward before permitting operation This sometimes will require several 
weeks of pre-operative medical treatment There is a tendency to rush 
thyrotoxic patients too fast to the surgeon It is the physician’s respon- 
sibility to see that this be not done It is also his responsibility to avoid 
unnecessary delay in the securing of relief of thyrotoxicosis by operative 
intervention Although it is desirable that he have certain definite routine 
procedures — the use of iodine, foi example — it is also desirable that he study 
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each case as an individual pioblcm and plan his actual therapeutic program 
to meet individual indications 
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A STUDY OF THE DIAGNOSIS AND TREATMENT OF 
LOBAR PNEUMONIA ACCORDING TO TYPES 
AND SPECIFIC SERUM THERAPY * 

By Julien E Benjamin, M D , F A C P , Marion Blankenhorn, M D , 
James M Rulgsegger, M D , and Fannie A Senior, 
Cincinnati, Ohio 

Although recent reports of successes m the diagnosis and treatment of 
the pneumonias, according to specific criteria, have been impressive, it can 
hardly be said that the medical world is committed to the procedures There 
are several valid reasons why this is true While there have been excellent 
results reported by reliable observers m the treatment of the acute pneu- 
monias with specific serum, the technical difficulties imolved m accurate 
typmg, as well as the expense incurred m the use of curative serum, are the 
major objections raised, and the ones which have caused clinicians to ap- 
proach the subject with hesitation These two obstacles will be o\ercome 
only when public health facilities are more widely distributed, so that lab- 
oratories, where typmg may be done da> or night, are more conveniently 
located, also funds must be made available for the purchase of curatne 
serum, so that rich and poor alike may have its advantages At present this 
is not true even of all cities of major size, to say nothing of the rural dis- 
tricts Another possible reason why serum has not been more generally 
employed m the tieatment of pneumonia is because of the doubts as to its 
efficacy, which many clinicians still harbor In many instances the reasons 
for their scepticism appear well founded, and they will be won over only 
when serum therapy has arrived at the stage of infallibility 

The technic incident to correct, accurate, and rapid typmg by the Neufeld 
method has been represented by enthusiasts as being an essentially simple 
technic, capable of accomplishment m any physician’s office where technical 
assistance exists It is quite possible that this explains some of the disap- 
pointments experienced by many reliable clinicians who have attempted the 
procedure There is one thing that stands out with great certainty, namely, 
that if typing is not reliably done, the results in the administration of serum 
are bound to be disappointing Whereas in a majority of instances the 
Neufeld technic is accomplished with little or no difficulty, in a certain per- 
centage of cases difficulties will be encountered, necessitating arduous and 
painstaking study as well as special technical skill for their correct solution 
When organisms are few m number, media suitable for the growth of pneu- 
mococci must be available (Avery broth or mice) so that the technician may 
find the invading organism which might otherwise be missed Complete 
typing should also be instituted routinely, as in many instances two or even 
three types of pneumococci may be found m the same sputum This mfor- 
* Read at the St Louis meeting of the American College of Physicians, April 21, 1937 
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mation while pu/zhng at times, is of aid in the prognosis as well as diag- 
nosis Only in laboratones equipped with facilities not only for dnect 
typing, but also foi the transplanting of cultuies to mice and broth media, 
aie satisfactoiy icpoits obtained 

While it is true that lives have been saeed by the admimstiation of seium 
at any time dui mg the couise of the disease, the greatest saving of bees oc- 
ems in those individuals who aie fortunate enough to contract a type of 
pneumonia foi which cuiatne seium is available, and who are treated 
shoitlv aftei the inception of the disease It should be possible, m the not 
too distant futuie, tluough a piocess of health education, to arouse public 
intei est to the necessity of calling foi medical aid caily in the couise of 
seveie, acute lespiratory disease Foi the picsent, at least, this is not true 
and we are forced to tieat situations as the) exist Furtheimore, the disease 
unfoitunately attacks in largest numbers those of the labonng class, and of 
these, the majority live under ad\erse conditions Quite natuiall), medical 
aid is not sought so eai ly b) this lai ge gi oup as by those in the higher eco- 
nomic level, where the disease is fai less common Pi actically all of the re- 
potted data concerning the specific tieatment of the pneumonias have 
emanated from medical centers 01 large public hospitals Had it been neces- 
sary to rely on the statistics gathered from pm ate hospitals 01 m pm ate 
practice, advances in this important aspect of the disease would have been 
much slower 

Those who have been closely associated with this method must admit 
that it represents the gieatest adxance m the conti ol of this deadly disease, 
which has been made since pneumonia was first desci ibed 

Under the careful directions of such well known clinicians as Bullowa, 
Finland, Cecil and others, the mortality rate foi the early treated cases of the 
commoner and moie frequent types of pneumonia has been reduced as much 
as SO pei cent of its formei high figuie In the more malignant types, and 
m the late cases the moi tality rates have also been appreciably reduced It 
was possible at the Cincinnati Geneial Hospital in the year 1935 to 1936 to 
leport the first series of 50 consecutive cases of Type I pneumonia treated 
within 96 horns of onset, without a single death 1 These lesults were ac- 
complished under anything but peifect conditions The patients weie in- 
adequately mused, the wards weie consideiably ovei crowded, the patients 
weie of the indigent class, many of them alcoholics There was at hand, 
howeeei, the setup foi excellent laboiatory work, and the enthusiasm for 
piompt and umelentmg adnunisti ation of serum We are now in oui third 
year of study of the lobar pneumonias, according to this method It is a 
ciitical analysis of some of our observations during the past 16 months 
which forms the basis of this discussion 

There are included m this study only the lobar pneumonias, with but 
few exceptions occuiring m adults It is primarily intended as a critical 
appraisal of the beneficial effects of concentiated specific cuiative serum in 
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patients whose pneumonic symptoms ha\<_ existed 96 hours 01 less* The 
tieatment w r as instituted on the basis of Neufeld t) ping of sputum, mouse 
tiansplants and broth cultures Commercial sera ( foi Tjpes I, II, V, VII 
and VIII w^ere used Theie w r as also available, through the generous ofter 
of the Littauei Pneumonia Fund, Harlem Hospital, New York City, serum 
for Types VI, XIV and XVIII Blood cultures w r ere taken in each instance, 
lepeated when indicated, and the colony count followed 

The incidence of lobar pneumonia is quite high in Cincinnati Mor- 
bidity rates are practically impossible to obtain, but each year there are more 
than 300 deaths attributed to this type of the disease, lepresentmg a mor- 
tality of 75 3 per 100,000 population For the 16 months, October 1, 1935 
to February 1 1937, there were received at the Cincinnati General Hospital 
485 cases (Table 1 ) 

Table I 

Cincinnati General Hospital 

Incidence of Color, Sex, and Death Rates in Lobar Pneumonia 
October 1, 1935 to February 1, 1937 



No of Cases 

Deaths 

Per Cent 

White 

245 

60 

24 53 

Colored 

240 

62 

25 83 

Males 

344 

79 

22 96 

Females 

141 

43 

30 49 

Total 

485 

122 

25 15 


Almost an equal number of white and colored patients w r ere examined 
and tieated, and they died m about the same proportion There was a 
crude mortality rate of 25 per cent as against a crude rate of 30 to 50 pei 
cent over a period of six years, studied by Schiff 2 prior to the general use of 
type specific serum 

The distubution of cases according to age groups is shown in table 2 
It is noteworthy that although only 42 pei cent of the total number ap- 
peared after the fourth decade, 67 per cent of the deaths occurred during 
those years 


* The time interval of 96 hours has been arbitrarily selected, because of the possibility 
of a spontaneous crisis occurring after that time Our criteria for establishing the diagnosis 
of lobar pneumonia have been & 

1 Typical acute cases (early) 

(а) Sudden onset — chill, pain, fever, cough, rusty sputum 

(б) Typing of sputum 

2 Atypical and late cases 

(«) History upper respiratory infection with sudden change as under (a) abo\ e 
(£') Physical examination indicating consolidation 

( c ) Typing of sputum 

(d) Roentgen-rav in all doubtful cases 

In e a ch instance the subsequent findings on physical examination were always relied on 
as corroborate ewdence of the existence of pneumonic consolidation Further more than 
one clinician examined each patient ’ 

t One kind of serum w as used throughout the im estigation 
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Tauli II 

Cincinnati General Hospital 
Incidence of Age and Death Rates in Lobar Pneumonia 
October 1, 1935 to February 1, 1937 


Decade 

Number 

of 

ctscs 

Percentage 

of 

incidence 

Number 

of 

deaths 

Percentage 
of total 
deaths 

Percentage of 
deaths by 
decade 

0-9 

9 

1 9 

1 

08 

11 1 

10-19 

50 

10 3 

4 

3 3 

80 

20-29 

114 

23 5 

14 

11 5 

123 

30-39 

104 

21 0 

22 

18 0 

21 5 

40-49 

96 

19 8 

36 

29 5 

37 5 

50-59 

58 

12 0 

23 

18 9 

39 7 

60-69 

40 

83 

14 

11 5 

35 0 

70-79 

13 

2 6 

7 

5 7 

53 8 

80- 

1 

0 3 

1 

08 

100 0 

Total 

485 


122 




In table 3 the cases are grouped according to serological types Type I, 
the so-called “ typical pneumonia,” was responsible for 32 per cent of the 
entire group Adding to this number, those other cases of the types for 
which curative serum exists (I, II, V, VII, and VIII), brings out the fact 
that for 66 per cent of the patients in this series appropriate curative serum 
was available 

Since only early cases were treated energetically with serum, a very con- 
siderable number of these patients did not receive this form of treatment 
Of interest, however, are the results of serum treatment m some of these 
types 

We have worked on the thesis that there is no arbitiary dosage of serum 
in pneumonia, since so many factors must be evaluated in the treatment ot 
tne individual case We have, however, set a certain minimal standard or 
range of dosage for each of the treatable types These are Type I, 60- 

80.000 units, Type II, 100-120,000 units, Type V, 80-100,000, Type VII, 
60-80,000 units, and Type VIII, 60-80,000 units All of the “treated” 
patients received at least these amounts of serum intravenously The initial 
dose consisted usually of 20,000 units, although in some cases it was only 

10.000 The remainder of the minimal standard dosage was given at two 
hour intervals, each subsequent dose varying from 40,000 to 80,000 units 
If blood cultures proved to be positive, from 60,000 to 100,000 additional 
units were administered, provided that the desired clinical effect had not 
intervened meanwhile 

Type I It has been shown conclusively that specific serum reduces the 
mortality m pneumonia due to Type I pneumococcus lf 3 While this is of 
the greatest importance, it is not the only criterion of the efficacy of serum 
It is of equal interest to observe the effect of serum on the course of the 
disease in each patient The uniformity with which rapid clinical improve- 
ment may be correlated with the administration of serum is of help, not only 
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Table III 

Cincinnati General Hospital 

Incidence of Types and Deaths in Lobar Pneumonia 
October 1, 1935 to February 1, 1937 


Type 

No of Cases 

Deaths 

I 

156 (32%) 

25 

11 

52 (11%) 

17 

III 

50 (10%) 

28 

IV 

20 ( 4%) 

1 

V 

47 ( 9%) 

13 

VI 

9 

2 

VII 

43 ( 8%) 

6 

VIII 

30 ( 6%) 

3 

IX 

8 

1 

X 

2 

0 

XI 

1 

1 

XII 

13 

4 

XIII 



XIV 

6 

3 

XV 

1 

0 

XVI 



XVII 



XVIII 

6 

1 

XIX 

10 

4 

XX 



XXI 



XXII 

2 

0 

XXIII 

1 

0 

XXIV 



XXV 

12 

5 

XXVII 



XXVIII 

2 

1 

XXIX 

1 

1 

XXXI 



XXXII 



Unclassified 

12 

6 

Total 

485 

122 

Crude mortality 


25 15% 


in evaluating the efficacy of this agent, but also m defining the limits of its 
usefulness Therefore, these criteria will be briefly discussed 

In table 4 a comparison of serum treated and non-serum treated cases 
is shown The reduction in the death rate was striking The crude mor- 
tality holds for different seasons, according to age, sex, and the presence or 
absence of bacteremia, and with respect to the extent of the pulmonary 
lesion Our series shows that the mortality rate for all types not treated 
with serum amounted to 31 5 per cent It is also apparent that contrary to 
popular belief, Type I pneumonia is not a relatively mild type of infection, 
since in our series the mortality rate for the untreated cases was 26 5 per 
cent The early serum treated cases of Type I had a mortality rate of only 
4 11 per cent 

The effect of the serum on the course of the disease is no less impressive 
Almost all of the patients favorably affected were much more comfortable 
within two to three hours after serum administration, and crisis was com- 



442 J 1 , BENJAMIN, M BEAN KEN HORN, J M REEGSECGLR, I' A SENIOR 

pletc oi ncaily so within 24 to 36 houis While actual cusis was observed 
as frequently m the untreated patients who survived, undoubtedly its onset 
was matei tally hastened m those receiving seium Examining for a mo- 
ment those cases of Type I consideied theiapeutie failures, the following 
facts aie revealed 

T MILL IV 


Cincinnati General Hospital 

Comparative Mortality in Serum and Non-Serum Treated Cases 
October 1, 1935 to Tebruan 1, 1937 


Type 

Serum Treated w ltlnn 96 hrs 


Others * 


No of 
Cases 

Deaths 

Death 

Rate 

No of 
Cases 

Deaths 

Death 

Rate 

I 

73 

3 

4 1% 

83 

22 

26 5% 

II 

26 

8 

30 7% 

26 

9 

34 6% 

V 

11 

2 

18 1% 

36 

11 

30 5% 

VII 

18 

0 


25 

6 

24 0% 

VIII 

8 

0 


22 

3 

13 6% 

txiv 

2 

0 


4 

3 

75 0% 

t XVIII 

1 

0 


5 

1 

20 0% 

Total 

139 

13 

9 3% 

201 

55 

27 3% 


* A few of these patients received some serum, late in the disease, for experimental purposes 
f Obtained through the courtesy of the Littauer Pneumonia Ttind, Harlem Hospital, New 
York City (Dr Jesse G M Bullowa) 


Cate 1 White, male aged 78, admitted on the fourth dav of the disease, with 
consolidation involving the right upper lobe There was a history of previous 
coronary thrombosis, and evidence of aunculai fibrillation Marked nitrogen reten- 
tion White count 3,200 and latei 1,900 Bacteremia of high degree Died same 
day serum was given He received 100,000 units 

Case 2 White, male, aged 65 admitted to the hospital with delirium tremens, 
and supposedly developed lobar pneumonia m the hospital Leukocyte count 7,900 
This man died with symptoms and signs of acute cardiac failure There was also a 
question of beri-beri He probably had had pneumonia longer than estimated His 
death occurred on the same day that serum (118,000 units) was given Necropsy 
revealed extensive empyema 

Cate 3 White, male, aged 49 Second dav of the disease Blood culture posi- 
tive aftei 100,000 units Leukocyte count 6,500 He died the day after serum 
theiapy Doubtless, this patient should have received more seium 

The first two cases probably repiesent the lrieducible minimum, since a 
ceitain number of derelicts and patients with seveie degeneiative diseases 
will inevitably succumb to the ravages of pneumonia, as the precipitating 
cause of their demise 

Whether oi not a simplei and less diastic method of mtioducing anti- 
body is suggested m years to come, we now have at oui command a most 
reliable, specific, therapeutic agent to combat effectively that type of pneu- 
monia which affects by far the largest number of people 

Othci Types There is ample proof that specific serum is a reliable 
theiapeutie agent m several other types besides type I Certain features m 
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some of the t)pes present minor difficulties, which have not been entirely 
obviated In addition, the lemammg 31 types, although their distribution 
is uneven, do not concentrate m any t)pe m sufficiently large numbers to 
permit of reliable analysis Caution must be observed m making deduc- 
tions m so important a subject, with a relatively small number of cases 
With this m mind, instead of subjecting each of the Types II, V, VII, VIII, 
XIV and XVIII * (the only other ones for which therapeutic serum is avail- 
able) to cutical analysis at this time it is of interest to consider the results 
obtained m these types consideied together Table 4 is valuable m this 
respect since it lllustiates the saving in lives possible with this treatment 
The numbers are sufficientl) large to be significant It is noteworthy that 
the moitaht) is three times as gieat in those patients who were not serum 
treated, as in those recen ing serum 

Type II pneumonia is for us a difficult problem Data at hand, gathered 
from the study of 52 cases indicate a comparable death rate of 30 and 34 
per cent lespectively, in cases treated specifically and non-specifically In 
the final analysis it appears that in each unsuccessfully treated case, insuf- 
ficient quantities of serum were given The dose of serum for this type 
ma> ultimately be found to be three or more times the amount required for 
other types In Finland’s experience 200-300,000 units were necessary 4 

Tj-pe V, it will be recalled, was the ouginal Avery Type Ha Nine per 
cent of our series fell into this type, a total of 47 cases Of this number 
36 were seen later than 96 houis after onset of their illness None of these 
received serum and 11 of them died (30 5 per cent) Of 11 patients treated 
with serum earlier than 96 hours, only 2 died ( 18 per cent) Thus Type V 
is a pneumonia of high virulence when neglected, and quite amenable to 
specific therapy 

Type VII is often a fairly severe type of pneumonia which yields quite 
satisfactorily to serum administration It is almost as prei alent as Type V 
Of 18 consecutive cases treated early, not one succumbed, as against 6 deaths 
m 25 untreated cases (24 per cent) 

Type VIII, related liumunologically to Type III, is likewise favorably 
affected by serum therapy as far as anyone may judge from a small number 
of cases (30) No deaths occurred m the eight cases treated within 96 
hours of the onset of pneumonia, there were three deaths among the 22 
cases treated symptomatically This type of the disease is, generally speak- 
ing, of the nnld kind, if there be such m pneumonia, since the mortality rate 
was only 13 per cent for patients receiving no serum 

Bactci eima The importance of determining whether or not a blood 
stream infection is piesent, earl) in the course of pneumonia, cannot be 
overemphasized No single factor influences the outcome so directly The 
death rate in patients having bacteremia is exceeding!) high While the 
numbers here presented are not large, owing to the fact that we have taken 


* Obtained through the courtesy of the Littauer Pneumonia Fund, Harlem Hosp , New 
lork CiU Dr Jesse G M Bullowa rendered this and other \ alued help 
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TABLr V 

Influence of Bacteremn 


Cases with Positive Blood Culture Cases with Negative Blood Culture 


Type 

Number 

Deaths 

Number 

Deaths 

I 

ll 6 

9 3 

29 15 

1 

II 

ll 4 

8 3 

1911 

3 3 

III 

10 

10 

23 

S 

V 

r- 

4 4 

7= 

0 

VII 

4 3 

0 

18 s 

1 

VIII 

6 3 

2 

9i 

1 

Total 

4917 

33 7 

105 41 

ll 3 


Superscript represents serum treated cases within 96 hrs 


Death Rale — Cases with positive blood culture 67 3% 

Cases with negati\e blood culture 10 4% 

Serum treated cases with pos B1 Cl 41 1% 

Non-Serum treated cases with pos B1 Cl 81 0% 

Serum treated cases with neg B1 Cl 7 3% 

Non-Serum treated cases with neg B1 Cl 12 3% 


blood cultures routinely only since Octobei 1, 1936, it is noteworthy that 
of 49 patients with positive blood cultuies who did not receive serum, 81 
per cent died On the other hand of 17 patients with bacteienua who re- 
ceived serum within 96 hours of the onset of their illness, 41 per cent died 
Undoubtedly this percentage is susceptible to considerable further reduction 
We believe that such cases require two to three times the quantity of serum 
ordinarily administered Further, the treatment must be continued until 
the blood is sterile The importance of blood culture determination early 
m the disease is only second to correct typing of sputum, the one to deter- 
mine specific diagnosis, the othei as a guide to dosage of serum 

There is abundant evidence also that complications are related to the 
presence of bacteremia During the past six months we have studied more 
intensively the influence of blood stream infection on the general course of 
the disease In reviewing the commoner complications of the pneumonias 
for the penod Octobei 1936 to February 1937 the data obtained (table 6) 


Table VI 
Complications 

October 1, 1936-February 1, 1937 



Bacteremic 

Non-Bacteremic 

Empyema 

8 

2 

Meningitis 

5 

1 

Endocarditis 

4 

0 

Pyarthrosis 

2 

0 

Pericarditis 

1 

1 

Lung Abscess 

1 

2 

Pleural Effusion 

0 

4 

Otitis Media 

6 

0 

Thrombo Phlebitis 

0 

1 

Total 

21 

12 









DIAGNOSIS AND TREATMENT Or LOBAR PNEUMONIA 


445 


indicate in an interesting manner that the serious complications (empyema- 
memngitis-endocarchtis) occur more frequently m the bacterennc cases 

Discussion of Serum Therapy 

The importance of giving adequate amounts of serum relentlessly until 
definite signs of improvement appear, cannot be overemphasized The in- 
troduction into the blood stream of foreign protein in such quantities has 
produced very few unfavorable reactions Indeed we have been amazed 
at the negligible number of thermal reactions and instances of serum sick- 
ness This was doubtless due to the fact that the new concentrated and 
highly purified therapeutic serum was used In all we observed 23 cases of 
serum sickness, and 19 cases which showed immediate reactions to serum, 
8 slight, 9 moderate, and 2 severe In one instance of a severe reaction, 
the use of serum was possibly contraindicated by a mildly positive skm test 
to horse serum 

In almost all favorable cases, veiy soon after the administration of 
serum, the patient’s general condition improves The cyanosis becomes less, 
the pulse rate usually falls and respiration appears less arduous Then fol- 
lows gradually a lowering of temperature, amelioration of other symptoms 
and within a few days the patient returns to a normal condition What is 
equally important is that there is rarely extension of the lung lesion The 
detoxifying effect of serum is frequently prompt and startling Further, 
its sterilizing effect on bacteremia is worthy of note 

Effect on Resolution While the administration of serum causes no 
change in the rate of resolution of affected lung tissues, theie is no evidence 
that this process is mteifeied with, or delayed Certainly those individuals 
successfully treated remain in the hospital for a much shorter time than 
those non-serum treated The days of intense suffering are also materially 
i educed 

Effect on Moitahty The final test of the effectiveness of immune 
serum must rest on the evidence concerning the saving of lives While the 
studies reported herewith do not represent a very large number of cases, the 
results compare most favorably with those reported by other observers 
Undoubtedly the saving m lives is greatest in Type I infections, but m the 
other types as well the lowering of mortality rates of serum treated cases as 
against non-serum treated cases, is definite It is not too radical to conclude 
that “ no patient with Type I infection who dies without the early intra- 
venous administration of large doses of Type I serum, can be said to have 
leceived the best treatment ” 5 There is abundant evidence that potent im- 
mune serum exists for types which together comprise 65 per cent of all 
lobar pneumonia It is hardly adequate medical treatment if so many lives 
continue to be needlessly sacrificed 

According to Rogers, there occur, annually in Ohio, in the vicinity of 
3,000 deaths from lobar pneumonia, indicating about 12,000 cases About 
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96 pei cent of all cases of “ lobai pneumonia ’’ aie pneumococcal m origin 
Of the 12,000 cases 65 per cent, or 7,800 cases, maj be assumed to be clue 
to Type I, II, V, VII, oi VIII On the basis of our knowledge of the po- 
tential effect of serum, we find that 1,400 lives might be saved, a reduction 
of 46 per cent m the mortality from this disease Although it is improbable 
foi a variety of reasons that this goal can be attained in the near future, 
neveitheless we should be urged on by the fact that there exist today, thera- 
peutic agents which make this achievement possible 

The difficulties m oui path aie largely those of la> education and public 
health organization It is giatifymg to note that the states of New York, 
Massachusetts, Connecticut and Michigan are now well organized m their 
approach to the prevention and specific treatment of the pneumonias P'acih- 
ties for prompt typing of sputum as well as appi opnations for the purchase 
of serum foi the indigent, exist as an important plank m their campaigns 
against preventable and curable diseases While only specific serum for 
Type I and II is usually available, one of the states has already increased its 
funds so as to include Types V, VII, and VIII 

This represents a progressive attitude on the part of public health offi- 
cials Undoubtedly great i eduction in pneumonia mortality will be the 
lesult of then effoits The educational pamphlets distributed to the public 
and profession by these officials will go fai toward rounding out their pro- 
gram of prevention 

That the pneumonias m a large peicentage of instances are readily com- 
municable fiom one individual to anothei is an accepted fact For this 
reason, the enfoi cement of the same precautions as are taken in the effort 
to control the spiead of othei contagious disease is justifiable Compulsory 
notification should be instituted without delay Each case of pneumonia 
should be regarded as a focus for the spread of the infection, and the care 
of each patient should include those measures which have been found ser- 
viceable m other communicable diseases We weie convinced of the need 
of segregating patients in cubicles rather than ti eating them in the open 
waid and of lequmng physicians and nuises to obseive the same piecautions 
m caring for these patients as aie usual m contagious disease wards The 
wearing of gowns and masks and washing hands after each examination 
or treatment should be strictly enfoi ced Before instituting these pro- 
ceduies, not a few instances of cross infection occuired m our ward The 
type of pneumonia contracted was frequently traceable to patients m nearby 
beds There were also encountered cases in individuals who had visited 
pneumonia patients m the hospital We have likewise lecords of two or 
moie members of a family contracting pneumonia of the same type m suc- 
cession Recently Finland and Tilghman r emphasized this fact and in 
their conclusions stated that bacteriologic studies made on members of 
households m which multiple cases of pneumococcus infection were observed, 
i evealed a high incidence of carriers of the type of pneumococcus responsible 
foi the infections m the relatives 
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Conclusions 

1 Of 485 typed cases of lobar pneumonia obsened duimg a 16 month 
interval, 66 per cent fall within those types for which therapeutic serum is 
available 

2 Early diagnosis of the exact etiological agent of lobar pneumonia is 
of pai amount importance m serum therapy, blood cultures are necessaiy, 
frequently as diagnostic procedures, and always for prognosis 

3 In compaiable series of Type I patients, the mortality among those 
receiving serum within 96 hours of the onset of the disease w r as 4 1 per cent 
wheieas 26 5 per cent of the non-serum treated patients died In much 
smaller groups of patients similarly striking results w'ere shown after the 
use of specific serum in Type VII and Type VIII pneumonia respectnely 

4 Specific serum treatment of all patients (Types I, II, V, VII, VIII, 
XIV and XVIII) seen within 96 hours of onset, lesulted m a death rate of 
9 3 per cent Of the group not tieated until a specific serum 27 per cent died 

5 Bacteremia influences the prognosis unfavoiably and is an indication 
tor the administration of larger quantities of serum 

6 The intravenous administration of refined, concentrated antipneu- 
mococcus horse serum is not fraught with severe, untoward reactions in the 
non-sensitive patient 

7 Lobar pneumonia lb a contagious disease and as such should be 
treated as a public health problem 
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SOME CLINICAL CAPRICES OF HODGKIN’S DISEASE ' 

By William S Middleton, FA CP, Madison , Wisconsin 

In 1856 Samuel Wilks 1 wrote, “ It is only to be lamented that Dr Hodg- 
kin did not affix a distinct name to the disease, for by so doing I should 
not have expenenced so long an ignoiance (which I believe I share with 
many olheis) of a very remaikable class of cases, a recognition of which 
would have guided both myself and otheis to an explanation of some more 
recent instances coming under our notice ” Nine years later Wilks 2 criti- 
cally analyzed Hodgkin’s materials s and found that the latter had included 
other pathologic conditions than the one bearing his name through the mag- 
nanimous gesture of the foimer An interesting confirmation of this posi- 
tion was afforded by Fox’s l eexanunation of the original tissues 4 after an 
interval of 97 years fiom the time of their preservation 

If confusion marked the histologic definition of Hodgkin’s disease, its 
clinical delineation could scarcely be expected to escape similar difficulties 
Eventually there have been evolved diagnostic criteria and clinical features 
that typify the classical case Briefly stated, Hodgkin’s disease occurs char- 
acteristically in the age period between 18 and 35 years with a predilection 
for the male sex in the propoition of two to one Two secondary and minor 
peaks are observed in the incidence curves, namely between five and ten years 
for both sexes and at the menopause for women Insidiously the lymph 
nodes of a single group, as the posterioi cervical chain, become involved m a 
singular manner They are painless and non-sensitive unless a nerve trunk 
be involved Their firmness vanes with the cellular content, supporting 
framework and capsular tension As a rule it approximates the consistency 
of cartilage Until late in the couise of the untreated subject the affected 
nodes remain disci etc and unattached to the overlying or the underlying 
structures Redness and increased tempeiature of the skill are rarely ob- 
served over the involved nodes Suppuration is veiy unusual In the cer- 
vical involvement eventually a charactei istic pyramidal conformation results 
with the largest nodes at the base above the clavicle and the smallest ones 
in the apex at the angle of the jaw 5 Eventually the piocess becomes bilat- 
eral, involves the lymphoid system widely through the body and includes the 
liver and the spleen in its pathologic changes In general the involvement 
of the lymphoid tissues of the body is progressive but marked remissions 
with reduction in then bulk may occui spontaneously from time to time 
The local symptoms of Hodgkin’s disease will depend on the site of the 
lymphadenopathy They may include among other manifestations, paies- 
thesias and pain from neural piessuie, Horner’s syndiome from sympathetic 
destruction, cyanosis and edema from interference with venous return 

* Read at the St Louis meeting of the American College of Physicians, April 21, 1937 
From the Department of Medicine, University of Wisconsin 
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(lymph stasis contributing), dyspnea, cough superior cyanosis and dys- 
phagia from mediastinal involvement Jaundice may result from common 
duct obstruction thiough lymphadenopathy or fiom direct invasion of the 
liver by the cellular reaction of the disease Splenomegaly is a common 
manifestation and its degree may induce independent symptoms of dragging 
discomfort, early satiety and constipation Hepatomegaly may lead to 
ught-sided abdominal pain Certain skin manifestations are encountered 
Among these, brownish pigmentation and intractable pruritus take prominent 
places A wide diversity of symptoms may result from the mvohement of 
other organs or tissues 

The constitutional reactions of Hodgkin’s disease are extremely variable 
Fever occurs at some time m the course of practically all cases In some it 
appears early and remains a prominent detail of the composite clinical pic- 
ture In others its appearance may be defeired to constitute a serious 
portent Its form likewise is variable Remittent fever is the rule but 
occasionally a continuous type is encounteied Finally 7 there is a singular 
form of fever in this disease that is designated by 7 the names of its several 
observers Murchison , 6 or Pel 7 -Ebstem 8 Such a fever is marked by bouts 
of remittent or continuous pyrexia and intermissions of apyrexia Chills 
and sweats of varying degrees may attend the fever While classically 7 a 
remarkable regularity m the time and the degree of the febrile episodes as 
well as in the duration of the afebrile intervals may 7 be anticipated, any 7 
recurring fever may assume a diagnostic significance m the presence of other 
clinical evidences of Hodgkin’s disease Tachycardia may 7 occur inde- 
pendently, but usually parallels the febrile course Cachexia appears sooner 
or later in most patients with Hodgkin’s disease unless serious obstructive 
symptoms unduly shorten the course Fuithermore pallor and wasting are 
grave prognostic details 

The laboratory findings include the blood picture so adequately discussed 
by Bunting 9 ’ 10 Beyond a question of doubt in the hands of expert hema- 
tologists his criteria offer a differential diagnostic aid of gieat usefulness 
m the presence of progressive lymph node involvement, but m the wider 
sense the transition from an early phase of lymphoid resistance to a late one 
of lymphoid paralysis affords a prognostic index of surpassing utility 7 pro- 
vided the blood has been followed consecutively with other clinical obsen a- 
tions An anemia of the hyqiochromic type is the rule and it may assume 
profound degrees The platelets are increased in virtually all cases The 
basal metabolic rate is elevated during the penods of clinical activity of 
Hodgkin’s disease 11 , but there is apparently no diagnostic implication m 
this observation The ultimate diagnosis may 7 m many 7 cases rest upon the 
histologic examination of the affected lymph node Certainly Gordon’s 
studies upon the central nervous changes incident to the intracerebral and 
intravenous injections of emulsified lymph nodes 12 offer no material diag- 
nostic assistance The high incidence of mediastinal imolvement 13 indi- 
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cates the advisability of 1 oentgenoscopy and roentgcnogi aphy in the in- 
vestigation of this field Likewise roentgenogi ams of other suspected areas, 
as the bony fiamewoik, gastiomtestmal system and so forth, may extend 
the clinical prospect 

Few clinical conditions conform moie closely to the accepted descriptions 
than does the typical case of Hodgkin’s disease At the same time there is 
no disease with a more diversified range of clinical expression On one 
hand these variants may result from the overwhelmingly predominant em- 
phasis upon some common or uncommon feature of the disease Again 
some clinical vagary may so chstoi t the pictui e as to render its diagnosis ex- 
tremely difficult 

With this thought m mind a series of such instances of Hodgkin’s disease 
has been briefly digested 

I Age 

Case 1 A white female, aged 6, complained chiefly of coughing This cough 
had persisted for five months without expectoration There had been no weight loss 
but progressive weakness had been observed and breathing had become somewhat 
difficult Two months after the onset and concurrent with an apparent respiratory 
infection, enlargement at the base of the neck on the left side was observed 

The physical examination established the presence of firm, movable supra- 
clavicular nodes on the left with dullness and bronchial breath sounds in the upper 
left chest Below this, anteriorly, the breath sounds were absent hut posteriorly the 
breath sounds were within normal lange The blood count was significant only in 
the polymorphonuclear neutrophilia of 87 per cent of a total leukocyte count of 8,150 
Roentgenogram of the chest showed a mediastinal mass with extension to the left 
Two months after the first admission the patient was reexamined and at this time 
fluid had appeared in the left thoracic cavity, and it proved to be serosanguinous upon 
aspiration 

Case 2 A white male, aged 84 entered with a chief complaint of “tumor of 
the neck,” which condition was dated to a sore throat four years previously when a 
small purplish tumor was observed in the right tonsil The occurrence of lymph 
node enlargement in the right side of the neck led to radium treatment of the tumor 
of the tonsil and surgical removal of the cervical masses A year and a half later 
tumors recurred in the right side of the neck and later the left side was likewise 
affected These progressed slowly and were removed surgically Following their 
extirpation, roentgen-ray treatment was renewed, but after its discontinuance the 
tumors reappeared slowly and painlessly The general health remained unimpaired 
and there was slight weight loss 

The physical examination was significant only in the definition of the cervical 
lymphadenopathy involving the submaxillary and the anterior and posterior cervical 
chains These nodes were firm in consistency and irregular in shape There was 
apparent attachment to the underlying structures but none to the overlying skin 

By reason of the extremes of age m Cases 1 and 2, six and 84 yeais re- 
spectively, Hodgkin’s disease had not been a primary consideiation and only 
upon biopsy was such a diagnosis possible 
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II Skin Manifestations 
A Pruritus 

Case 3 A white male, aged 28, complained of shortness of breath His trouble 
was dated to eight months ago when a troublesome itching developed over the entire 
body Six weeks later a respiratory infection supervened and there was a relapse 
a week after its onset, so that the patient remained m bed for a week and a half 
Following this, weakness persisted and vomiting became intractable Four months 
after the onset, he went to the Rocky Mountains for a rest and fluid was found in the 
left pleural cavity After an aspiration, the diagnosis of Hodgkin’s disease was made 
by the biopsy of a cervical lymph node The succeeding course was one of recurrent 
accumulation of fluid in the pleural cavity with progressive loss of ground 

The skin was particularly interesting in the encrusted, excoriated areas over the 
back and legs and the scarring and pigmentation at the site of old lesions Lymph- 
adenopathy of a characteristic order, splenomegaly and hepatomegaly with the evi- 
dence of mediastinal involvement ultimately completed the picture 

Pruritus is a well recognized manifestation of Hodgkin’s disease Not 
infrequently it succeeds other and more clearly defined evidences of the con- 
dition, but occasionally as in Case 3 pruritus may anticipate the characteristic 
lymphoid changes by a considerable period 

B Ulceration 

Case 4 A white female, aged 26, experienced considerable difficulty in the heal- 
ing of a wound subsequent to a biopsy in the left axilla three and a half years before 
admission This study confirmed the diagnosis of Hodgkin’s disease but subsequently 
cervical lymphadenopathy appeared and the characteristic pyramid of discrete, non- 
tender lymph nodes was noted Extended roentgen-ray treatment was thereafter 
applied m both cervical and the left axillary regions The left breast became involved 
and extension from the original site was suspected With slight fluctuations the 
process was well controlled by roentgen-therapy, but in the intervals between treat- 
ment, sharp accessions in the process occurred in the above described areas Twenty- 
seven months after the first observation in this hospital, the patient noticed a draining 
sinus in the right upper chest and there was progressive enlargement of the involved 
lymph nodes Three subsequent admissions over the following 14 months showed 
some extension of the ulceration m the right infraclavicular region This ulceration 
had a gray, dirty base with abrupt margins A second supraclavicular sinus appeared 
Eventually these two areas joined to form a single ulcer 10 by 12 5 cm and the edges 
showed slight sluggish granulation 

Suppuration of the lymph nodes in Hodgkin’s disease with resultant 
sinuses is unusual Indolent ulcers on this basis are even rarer Just what 
part roentgen-therapy played in the sequence of events in Case 4 is impos- 
sible to state Unfortunately the earlier experience of the patient led her 
to refuse a biopsy of the margin and the base of the ulcer that might well 
have fixed the etiologic responsibility 

C Breast 

Case 5 A white female, aged 58, complained of a lump in the breast which 
had been noted for a year At first there had been a small lump the size of a hickory 
nut in tiie right axilla and this had grown to such an extent six months previouslj 
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that she consulted a physician who advised amputation of the breast I lie size of 
the mass alone inconvenienced the patient 

Through careful examination it became apparent the mass had arisen in the 
right axilla as stated by the patient and extended beyond the anterior axilla leading 
into the upper and outer segment of the breast and lying superficially to the pectorahs 
majoi Posteriorly the mass extended across the axillary line to elevate the skin over 
the latissimus dorsi It did not involve the apex of the axilla In consistency it was 
firm but not of stony hardness It was not attached to the skin nor to the deeper 
tissues It was nontender and there was no general ljmphadenopathy (figure 1) 

Under general anesthesia the mass m the right axilla was resected and proved 
to be Hodgkin’s disease 



Fig 1 Hodgkin’s disease of the axillary lymph nodes erroneously diagnosed tumor of the 

breast (Case 5) 
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Paiticulai interest attaches to Case 5 by reason of the mistaken diag- 
nosis of a tumoi of the breast, wheieas an accuiate history supported by a 
careful physical examination cleaily traced the mass to its original site m 
the right axilla 

III Neural Involvement 

A Neuritis 

Case 6 A white male, aged 36, complained of pain in the right leg For eight 
to ten weeks prior to admission the patient had experienced a constant dull ache in 
the calf of the right leg which made it impossible for him to straighten the leg 
Shooting pains into the hip and thence down to the ankle on the posterior aspect of 
the leg had been experienced from the onset These occurred chiefly m the night 
when the patient was in bed and lasted from 15 to 30 minutes Heat and counter- 
irritants relieved the pain at first but later had no effect More recently heat with 
massage seemed to give more relief These pains had increased in severity and 
frequency, particularly in the week immediately preceding admission, until they had 
become practically continuous at the time of admission Excessive sweating especially 
along the back had appeared 

There had been an appendectomy three months previously and at this time an 
mtraabdominal mass had been determined A cough had continued from the time 
of the operation and the mucus produced was occasionally blood streaked 

To physical examination pallor was evident A few small, discrete, firm antei lor 
and posterior cervical lymph nodes were noted The axillary and epitrochlear lymph 
nodes were barely palpable The spleen and liver were felt There was also marked 
tenderness in the course of the right great sciatic nerve A biopsy confirmed the 
diagnosis of Hodgkin’s disease The course was progressively downward during 
the hospital stay of 63 days, during which period the patient ran a widely remittent 
temperature, ranging from 99 to 104 8° F 

The blood picture was particularly interesting in that a terminal level of 24 per 
cent hemoglobin, 1,530,000 erythrocytes, 600 leukocytes, with 53 per cent neutroplnles, 
1 per cent eosinoplnles, 45 per cent lymphocytes and 1 per cent mononuclears was 
obtained the day before death 

The suffering of this patient from sciatic neuritis was extreme The 
clear intimation of a neoplastic background lay m the determination of an 
mtraabdominal mass at the time of the appendectomy Hemoptysis, remit- 
tent fever, grave anemia and profound leukopenia completed the clinical 
picture in this subject 

B Herpes Zoster 

Case 7 A white male, aged 40, complained of a lump in the neck He stated 
that twelve years previously, he first noted swelling below the right ear A tonsil- 
lectomy was performed and there was noted further enlargement of the mass after 
this time “Electric” treatments thereupon reduced the swelling Later there ap- 
peared lvmphadenopathy in the axillary and inguinal regions Adenectomy of the 
right axillary nodes was performed but upon admission bilateral cervical and axillary 
lymphadenopathy was apparent The previously removed nodes had been diagnosed 
Hodgkin s disease During the hospital stay, sensory disturbances occurred m the 
flexor aspect of the right forearm with paresthesias, burning and tingling givim- way 
to deep boring pain Areas of vesiculation appeared m the course of the cutaneous 
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nerves derived from C 8 , 1„ T , and T 3 posterior roots and a diagnosis of herpes 
zoster was made (Figure 2 ) 



r 


; 

Fig 2 Herpes zoster complicating Hodgkin’s disease (Case 7) 

Case 7 presented a classical picture of herpes zoster In oui experience 
this is an unusual complication of Hodgkin’s disease m that it has been 
encountered m only two other instances Histologic sections of the in- 
volved nerves or their ganglia are lacking and it may well be argued that its 
occurrence is a mere coincidence Against this objection may be cited the 
relatively common involvement of the peripheral nerves in the process, par- 
ticularly after roentgen-therapy 

IV Bone Involvement 

Case 8 A white male, aged 34, complained of a painless growth at the angle 
of the left mandible for a period of three years with rather marked extension in the 
eight months preceding admission A biopsy confirmed the clinical diagnosis of 
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Hodgkin’s disease Five years and eight months following this diagnosis, after an 
interval treatment with roentgen-ray, the patient returned with a complaint of sharp 
pains at the left side of the leg, beginning three months previously and later replaced 
by a pain m the back that remained localized until he grew tired and then radiating 
m a belt-like fashion around the anterior portions of the body There had been a 
weight loss of 12 or 15 pounds m the preceding month, and insomnia had been quite 
marked The roentgenogram showed a destructive lesion m the anterior portion of 
the bodv of the seventh dorsal vertebra with marked compression and wedging 
(Figure 3 ) 



Fig 3 Hodgkin’s disease of the thoracic vertebra (Case 8) 


Case 9 A white female, aged 23, complained of “ painful glands ” in the left 
axilla This trouble had started four years previously m the lymph nodes of the 
neck A year before admission the nodes in the left axilla began to enlarge These 
had become progressive!} larger m size and definitely painful Weight loss had been 
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pronounced and weakness progressive Tw r o vears before admission pain was noted 
in the right knee and right lup and the left knee and left lnp had likewise become 
involved Seven months before admission, there was a sharp pain in the left shoulder 
which lasted for four da\s At the same time the painful nodes in the left axilla 
increased the degree of disability in this shoulder A weight loss of 14 pounds had 
occurred in the pieceding three years 

llie physical examination showed undcr-nuti ition, discrete enlargement of the 
ceivical lymph nodes, similar enlargement of the nodes in the left axilla and smaller 
nodes in the left epitrochlear legion and marked limitation of abduction of the left 
shoulder Roentgen-raj of the left shoulder revealed an irregular destruction of the 
upper end of the shaft and the neck of the left humeius with irregular thickening of 
the cortex and bony spicules extending out into the soft tissues (Figure 4 ) 



Tig 4 Hodgkin’s disease of the head of the left humerus (Case 9) 


Biopsy of an axillary node fixed the diagnosis of Hodgkin’s disease The basal 
metabolism was plus 35 and plus 34 The blood count show’ed 50 per cent hemo- 
globin, 5,120,000 erythroc)tes, 18,000 leukocytes with 94 per cent neutroplnles, 3 per 
cent lymphocytes, 3 per cent metamyelocytes Relief from pain attended roentgen- 
therapy and she continued under observation for about two years 

Cases 8 and 9 aie interesting examples of the destructive bone lesions 
of Hodgkin’s disease The implications in the latter are obvious, but in 
Case 8 there is the added significant detail of girdle pains on the basis of 
radicular mvohement fiom destruction of the body of the seventh dorsal 
'\eitebra 
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V Visceral Involvement 
A Spleen 

Case 10 A white female, aged 36, complained of weakness There was a fur- 
ther history of cough succeeding a cold 17 months previously This cough was non- 
productive and led to a pressing pain in the midabdomen The appetite became 
progressively less Two months after the onset of symptoms, the patient became 
pregnant A weight loss of 17 pounds occurred in the ensuing month Premature 
delivery at seven months was followed by improvement in appetite and some weight 
gam Pain of a continuous and dull order augmented by eating was noted m the 
epigastrium 14 months before admission and at times this pam was so severe that 
even the weight of a blanket was uncomfortable Four months before admission to 
the hospital, the pam had become more severe and weakness was progressive 

A medical consultation led to the diagnosis of an enlarged spleen, and because of 
the anemia, transfusions, iron and liver were prescribed In spite of this support the 
symptoms progressed without abatement 

Physical examination revealed poor nutrition, icteric pallor, wasting, an epi- 
gastric mass, splenomegaly and hepatomegaly, bilateral axillary and inguinal lymphad- 
enopathy The existence of pruritus was suggested by extensive excoriations The 
described lymph nodes were firm, discrete, non-tender and freely movable with rela- 
tion to underlying and overlying structures Later some enlargement of the cervical 
nodes became apparent The roentgenogram of the chest showed some mediastinal 
involvement The basal metabolic rate was plus 38 and plus 39 A biopsy of the 
axillary nodes showed the characteristic changes of Hodgkin's disease 

In Case 10 the spleen was palpably enlarged but its independent re- 
sponsibility for the anemia and the epigastric mass was ruled out by a de- 
tailed study with the biopsy 

B Liver 

Case 11 A white male, aged 39, complained of a growth in the left groin 
Five years previously he had noted a mass the size of a walnut in the left inguinal 
region and there had been slight but steady increase m its size Two weeks before 
admission there occurred a dull ache which was particularly marked when the thigh 
was flexed sharply upon the abdomen 

The physical examination showed pallor of the skin, exophthalmos, palpable 
thyroid gland, slight hepatomegaly, splenomegaly and inguinal lymphadenopathy 
The biopsy of the inguinal nodes fixed the diagnosis of Hodgkin’s disease The 
basal metabolism was plus 22 and plus 24 Roentgen-therapy w’as instituted After 
a period of 40 months, the patient returned with a history of the sudden appearance 
of jaundice a month previously Anorexia, nausea, vomiting and weakness attended 
The stools became clay colored and the urine highly colored No abdominal pam 
was noted In two w eeks, 14 pounds had been lost Reexamination noted the jaun- 
dice with a widespread nonpruritic, papular eruption, exophthalmos, palpable thyroid 
gland, palpable liver, submaxillary and axillary lymphadenopathy 

An obstructive jaundice was diagnosed from the clinical course, the absence of 
bile in the feces and of urobilin in the urme Roentgen-therapy was instituted and 
after 400 r units to the right hypochondrium in two doses the patient became definitely 
more uncomfortable without perceptible change m the jaundice Four days after 
the discontinuance of the roentgen-therapy, bleeding from the nose lips gums and 
gastrointestinal tract was noted The stools were bright red from continued bleeding 
and the patient died the succeeding daj from blood loss 
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Extrahepatic biliaiy obstiuction fioni lymph node pressure upon the 
common bile duct seemed the simplest explanation for the lapidly developing 
laundice in Case 11 Upon this assumption roentgen-therapy was initiated 
At necropsy, however, the major biliary ducts were found to be patent, but 
an extensive cellular infiltration of the liver by the Hodgkin’s process had 
determined the jaundice Focal hemorrhagic areas were found throughout 
the intestinal tract 


C Retroperitoneal lymph nodes 

Case 12 A white female;', aged 27, complained of pain in the right side of the 
abdomen The patient had known of the existence of a lump in the right kidne> 
region prior to hospitalization The symptoms were those of pressure m this area 
She had gained weight and suffered no other discomfort 

The physical examination showed no palpable superficial adenopathy An ir- 
regular tumor mass approximately 6 by 8 centimeters was palpated in tbe right flank 
Fixed and painless, this mass was believed to be either an enlarged kidney or a tumor 
of the kidney The laboratory studies, including special roentgenograms, gave no clue 

This patient was interesting because of the inability to fix a preoperative 
diagnosis, although the consensus favored a renal tumor An exploratory 
operation established a lobulated retroperitoneal mass which w r as excised and 
proved to be Hodgkin’s disease 

D Mediastinum 

Case 13 A white female, aged SO, complained of discomfort in the abdomen 
which was dated to a dental extraction six months previously A month later dyspnea 
appeared when lying on the left side and asthmatic attacks of a severe order would 
supervene Relief resulted on turning to the right This change of position would 
regularly stop the wheezing Shortly after this, spontaneous dyspnea appeared and 
she became conscious of her cardiac action On several occasions she had a sensa- 
tion of fainting and would sit down to ward off impending syncope 

Physical examinations disclosed slight exophthalmos, cervical and submaxillary 
lymphadenopathy and evidences of a superior mediastinal mass with a small fluid 
accumulation in the left pleural cavity The fluid withdrawn from the thorax was 
negative for tubercle bacilli A biopsy confirmed the diagnosis of Hodgkin’s disease 

Dyspnea is a common concomitant of mediastinal Hodgkin’s disease, but 
Case 13 showed the added postural factor in the initiation and the relief of 
respiratory difficulty 

E Pleura (and mediastinum) 

Case 14 A white male, aged 48, complained that “ it was hard to breathe ” 
Five and one-half years previous to admission, he had felt a mass in the upper left 
quadrant that became painful upon movement Weight loss and weakness had 
progressed and there was slight enlargement of the lymph nodes of his neck In the 
next six months, these became very large and firm but they remained painless A 
diagnosis of Hodgkin’s disease was made and roentgen-therapy induced marked im- 
provement According to the patient’s story his health was perfect for a period of 
five years, but six months before admission the mass reappeared in the upper left 
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quadrant and the enlargement of the glands m the neck 1 ecui red Embarrassment of 
respiration developed as a result of the cervical enlaigement and roentgen-therapy was 
initiated Dysphagia appealed about the time of onset of the dyspnea The physical 
examination was particularly significant in the confirmation of the lymph node en- 
largement and the establishment of enlargement of the liver and spleen Signs of 
fluid were found m the right pleural cavity and 1800 c c of slightly blood-tinged, 
straw colored fluid were removed by thoracentesis Two weeks later another thora- 
centesis was done and the same amount of fluid removed The blood count showed 
a mild hypochromic anemia The basal metabolism was plus 25 and plus 24 at this 
time A roentgenogram of the chest showed a lobulated mass above the cardiac 
shadow m the superior mediastinum Fine reticular marking was noted through both 
lung fields The right lung base was clouded by homogeneous density 

After several series of roentgen-ray treatments and a progressive decline in the 
general condition with only mechanical advantages from therapy, the patient died 
10 months after the first admission The leukocytes reached a low level eight months 
before death, or three months after the first observation m the hospital, at 1,660 with 
46 per cent neutrophiles, 40 per cent small lymphocytes and 14 per cent large lympho- 
cytes 

Necropsy in Case 14 showed pleural and perisplenic involvement by the 
Hodgkin’s infiltration in addition to the accustomed changes m lymphoid 
tissues 

F Lung (with cavitation and superior vena caval obstruction) 

Case 15 A white female, aged 32, complained of a sick feeling Earlier ob- 
servations had established the presence of a pulmonary accumulation of pus and Dr 
R H Jackson resected two inches of the anterior arc of the right fifth rib, sutured 
the visceral pleura to the parietal layer and two days later aspirated three ounces of 
purulent material from the subjacent lung There was some gain m strength but no 
improvement m the general condition The temperature was normal for three days 
after returning home but the cough continued and was productive of large amounts 
of yellowish pus On one occasion, six weeks before admission, considerable bright 
red blood was expectorated Herpes appeared on the tip of the tongue and on the 
mucous membranes of the mouth three weeks before admission Substernal soreness 
developed and dyspnea occurred upon coughing 

The physical examination at the tune of admission was significant in the emacia- 
tion and pallor of the subject The chest findings included marked depression above 
and below the clavicles, particularly on the right The expansion was reduced at the 
right apex and base The tactile fremitus was decreased to absence below the right 
second rib A hyperresonant note was determined throughout the left chest but 
there was dullness almost to flatness in the anterior right chest below the clavicle 
Over the area medial to the right midclavicular line and above the fifth rib, amphoric 
breath sounds and whispered pectoriloquy were heard Interscapular impairment was 
determined on the right After eleven days of study. Dr R H Jackson completed 
a series of exploratory punctures of the right lung under gas anesthesia Everywhere 
he met with dense resistance and onl> occasionally could withdraw a drop of thick 
muco-pus 

The further course of this patient was marked by progressive decline Twenty- 
three days after admission the sternum became more prominent opposite the third 
costochondral junction, and this prominence was reddened and very sensitive The 
right supraclavicular lymph nodes became palpable at this time and the bps and nail 
beds quite cyanotic Three days later a second suellmg developed in the thoracic 
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panctes o\ei the light fifth 11 b about the nudclaviculai line Night sweats made 
then appeal ance and weie quite debilitating Hemoptysis recuired Edema of the 
ieet adtanced and eventually matked edema of the face appeared A progressive 
niciease in the venous piessuie was noted in the \eins of the arms I he prominence 
over the sternum increased and fluctuation was elicited ovei the same Eeeutually 
there w r as some recession of this sternal protrusion Dilatation of the veins in the 
right side of the abdomen and increased resistance in the right rectus were noted 
Amphoric breath sounds eventually appeared beneath the light clavicle and as low' 
as the second right interspace Hie engorgement of the \ems in the neck became a 
prominent feature as did also the edema and cyanosis of the head, neck and arms 
She finally died nine months after the first observation m the hospital From the 
time of her admission until death, she lan a remittent feiei ranging from normal 
to 104° with a dowmvard tendency of the cur\e in later weeks, when the range was 
from 96 4° to 100° At necropsy, extensive mediastinal Hodgkin’s disease was found 
with invasion of the lung and definite exca\ntion of the process in the right upper 
lobe There w r as likewise dnect imasion of the lumen of the superior \ena cava by' 
the disease and thrombosis had led to the complete occlusion of this \essel 

The patient presented a difficult pioblem in diagnosis until accessible 
lymphadenopathy appeared Early the presence of a suppurative process in 
the lung seemed unequivocal Subsequent aspnations led Di Jackson to 
believe that the pulmonaiy process was neoplastic Cavitation of the lung 
m Hodgkin’s disease is not common, but its occui rcnce has been reported and 
the signs of excavation should not militate against the diagnosis Superior 
cyanosis and edema are sufficiently distinctive to make the mtravitam recog- 
nition of supenor vena caval obstiuction relatively easy 


G Lung (with expiratory souffle voile) 

Case 16 A white male, aged 47, hrst seen in the Out-Patient Department with 
the complaint of a progressive, painless swelling in the neck, which a biopsy demon- 
strated to be Hodgkin’s disease The particular interest in this patient arose from 
the development of unusual signs in the right base ten months later Evidences of 
mediastinal involvement (history and physical examination) had existed for six 
weeks, when there was observed a new phenomenon at the base of the right lung 
A period of silence was noted ovei an area medial to and below' the angle of the 
right scapula on expiration and then a peculiar rush of air and a show'er of rales suc- 
ceeded by an audible cough This phenomenon persisted for several days and then 
gave way to an absence of bieath sounds over this area Subsequently, a pleural 
friction and then signs of fluid made their appearance at this base 

Upon necropsy, three months later, among other findings, the right main bronchus 
showed some erosion and there ivas an overgrow'th of the mucosa here causing partial 
obstruction to the right lower bronchus 

A modification of the usual souffle voile is described m Case 16 in that 
the apparent interference with a free passage of air occurred m the expna- 
tory rather than the inspiratory phase of respiration A mechanical ex- 
planation for this phenomenon was established at neciopsy by the changes 
in the right mam bronchus 
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VI Constitutional Manifestations 
A General weakness 

Case 17 A Mute male, 59 }ears of age, experienced spells of -weakness, a run- 
down feeling and nervousness about three or four months before admission This 
nerrousness was described as manifesting itself by a qunenng of the arms and b) 
such a shakmess of the hands that writing was impossible Fne w'eeks before ad- 
mission he accidentally discorered a firm mass the size of a golf ball m the right 
axilla, which in the intervening period had increased to the size of a baseball 

The constitutional s) mptoms m Case 17 suggested th) i otoxicosis rathei 
than Hodgkin’s disease , but the patient was admitted for study pi lor to the 
period of routine basal metabolic determinations m the lymphadenopathies 
and the diagnosis was reached thiough a biops} of the right axillary ljmph 
nodes The elevation of the basal metabolic late m the active periods of 
Hodgkin’s disease may at times confuse the diagnostic issue 

B Suspected focal infection 

Case 18 A white female, aged 29, complained of a cough which began a a ear 
and a half before, when she began to feel listless and gradually lost weight from an 
average of 100 pounds to 90 pounds Her teeth were held responsible for tins de- 
cline and all teeth in the upper jaw w-ere extracted 14 months before admission Five 
davs later, swelling in the nodes of the neck w r as observed and a cough developed 
which continued dry and unproductive After a month’s time, all of the teeth in the 
lower jaw' were extracted and although there w»as some subjective improvement, en- 
largement of the cervical ljmph nodes persisted Five months after this, the symp- 
toms of weakness had progressed markedly and a tonsillectomy w r as performed In 
spite of the surgical procedure, the cervical nodes progressively enlarged and the dry 
cough continued Five months later a biopsy w r as performed and the diagnosis of 
Hodgkin’s disease made The roentgenogram of the chest confirmed the physical 
evidence of a superior mediastinal invasion 

This patient had the common experience of many individuals with Hodg- 
kin’s disease, in whom an exhaustive seaich for a focal infectious explana- 
tion of the constitutional symptoms proves futile and the diagnosis ulti- 
mately is derived by exclusion or by an oppoi tune biopsy 

C Suspected tuberculosis 

Case 19 A white female aged 26, complained of choking in the neck She 
had felt quite W'ell until 11 months previously except for an increasing susceptibility 
to colds Succeeding one of these attacks there w'ere marked pleuritic pains in the 
right chest and these continued from time to time in the interval until her admission 
Lack of energy was likewise noted and at the time of admission, she was beginning 
to have difficulty m breathing, and choking when lying on her back The complaints 
lnd become progressnely avorse Enlargement of the nodes m the neck likewise 
progressed but there had been some subsidence of the swelling immediatelv to the 
left of the sternum On suspicion of tuberculosis she had been admitted to the 
sanatorium two months before and had been a bed patient Constant irritating cough 
had occurred and there had once been a hemoptysis of one-half cup of bright red 
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blood Marked night sweats, fever, dyspnea on exertion and a slight irregularity of 
cardiac action had been repoited 

The past medical history added onlv the significant details of recurrent tonsillitis 
and “ scrofula ” in childhood The family history disclosed a tuberculous back- 
ground, the father haring died of tuberculosis, a sister and a cousin likewise suffered 
from tuberculosis 

The patient was unable to lie upon her back The hands were cool and moist and 
there rvere scars in the neck The anterior and posterior cer\ ical 1} nipli nodes were 
enlarged The supraclaviculai nodes w'ere particularly prominent There w r as slight 
suprasternal bulging The described nodes were film and apparently discrete There 
w'as dullness at the left apex with some impairment at the light base The breath 
sounds over the left apex were quite distant The roentgenogram of the chest showed 
a dense shadow in the superior mediastinum, laigelj obscuring the cardiac outline 
A dense shadow' with an irregular upper border was noted at the right base and a 
less extensive density at the left base A biopsj of the cervical nodes established the 
diagnosis of Hodgkin’s disease A thoracentesis on the right removed 650 c c of 
fluid 


Case 20 A white male, aged 24, complained of pain in the chest Indefinite 
gastric symptoms had existed for a vear but the pain in the chest dated only fire 
w'eeks past A cough with chills and sweats was noted at the onset and there was a 
severe pam in the uppei anterior chest, apparently beneath the sternum Cough was 
of a dry unproductne type, and a remittent fever w'lth chills and sweating appeared 
daily The pitient was confined to bed for two weeks and then began to more about 
the house occasional!} The dry cough persisted There was pain in the chest 
which extended to the lower sternal region D}spnea appeared and he was returned 
to bed under the attendance of his family phrsician B} the fourth week, the cough 
became productire of mucus without blood-streaking He rvas referred to a tuber- 
culosis sanatorium but the medical director sent him to the Wisconsin General Hos- 
pital where evidences of cervical adenopathv and of a pleural effusion on the right 
were established One thousand c c of fluid rvere removed from the right pleural 
cavity whereupon a coarse pleural friction became audible at the base Bacteriologic 
studies and animal inoculation of this fluid showed no tubercle bacilli The biopsy 
of a cervical lymph node established the diagnosis of Hodgkin’s disease 

Cases 19 and 20 illustrate those frequent instances in which tuberculosis 
is suspected in patients suffering from Hodgkin’s disease In Case 19 the 
past medical and family histories cleaily justified this thought Further- 
more frank hemoptysis had once occurred Chest pains, cough, fever and 
sweats completed the masqueiade m both cases 

D Suspected undulant fevei (oi tuberculosis) 

Case 21 A white male, aged 35, complained of “pain around the stomach” 
His complaint began three months before when he experienced the feeling of on- 
coming grippe Following this there was a loss of energy, and a w r eek later coughing 
in the morning and evening u'as noted Two weeks later the appetite was sharply 
reduced and there were gas pains Weight loss became apparent and weakness super- 
vened After slight exertion he felt extremely exhausted and perspired profusely 
A month previous to admission he again consulted a physician wdio told him that he 
w'as running a fever and sent him to bed After that tune, his temperature had ranged 
from 100° F in the morning to 102 or 103° F m the evening He w r as suspected of 
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being tuberculous and sent to a sanatorium where he stayed for several days, but 
negative chest findings led to his discharge 

A further confusing factor entered the story in the occurrence of undulant 
fever m the wife the previous summer Her complaints had grossly paralleled the pa- 
tient’s Because of the general occurrence of Bang’s disease in his herd he had 
disposed of all cattle, cleaned his barns and procured a new herd with the exception 
of the few animals m the first group that had not had positive reactions However, he 
had stopped boiling milk about a month prior to the onset of his symptoms 

Phjsical examination disclosed marked emaciation, a mass m the right 
axilla (which the patient thought had been present for eight years) and a small 
mass in the left supraclavicular fossa Theie were likewise man} small nodes in the 
right supraclavicular fossa These described masses were non-tender, firm in con- 
sistency, and freely movable The liver and spleen w-ere palpably enlarged, the for- 
mer extending 8 cm below the costal margin and the latter 11 cm The blood count 
on admission was 48 per cent hemoglobin, 2,050,000 erythrocytes, 4,500 leukocytes, 
75 per cent neutrophiles, 24 per cent lymphocytes, 1 per cent monocytes A low level 
of leukocytes occurred three weeks after admission at 2,650, with 80 per cent neutro- 
philes, 14 per cent lymphocytes and 6 per cent monocytes A remittent fever with a 
range of 98 to 104° marked the hospital stay of 42 days and the patient died Biopsy 
as w r ell as necropsy findings confirmed the clinical diagnosis of Hodgkin’s disease 

The constitutional sv mptoms had suggested the possibility of tuberculosis 
m this patient The coincidence of undulant fei er m his wife further con- 
fused the issue, particularly since their clinical pictures superficially tallied 
The general lymphadenopathy, splenomegaly and hepatomegaly at the time 
of admission to the hospital simplified the problem and the biopsy clinched 
the diagnosis of Hodgkin’s disease The anemia and leukopenia in this pa- 
tient should be especially remarked 

E Alternating pyrexia 

Case 22 A white male, aged 50, complained of a fever of eight months’ dura- 
tion Actually this patient had not been well since a respiratory infection 11 months 
before admission, but the febrile reaction began three months later The first episode 
of fever lasted for five days and w T as attended by malaise and aching pains Since 
the original attack, there had been recurrences of fever at intervals of four to eight 
days and the febrile episodes themselves had lasted from one to four W'eeks There 
had been no severe shaking chills but usually the attacks were preceded by a chilly 
sensation of the back and the temperature ranged from 97 to 104° F with consider- 
able daily variation The malaise and general aching had continued with the bout of 
fever For a few nights before admission, he had regularly been delirious during the 
height of the fever 

The physical examination established a cerwcal, axillary and inguinal lymphad- 
enopathy The spleen was definitely enlarged Biopsy of one of the cervical nodes 
confirmed the diagnosis of Hodgkin’s disease During the period of hospitalization, 
fever occurred at irregular intervals The temperature ranged from 98 2 to 103 2° F* 
in febrile periods which lasted 13 and 14 days, respectively, and the one afebrile in- 
terval w'as of 12 daj s’ duration The patient left the hospital in a second afebrile 
period, which had then lasted five days 

Case 23 A white male, aged 11 gave a history of lymphadenopathy of two 
1 ears’ duration involving particularly the cervical region A biopsy fixed the diag- 
nosis of Hodgkin’s disease and particular interest in this patient attaches to the febrile 
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course upon the fourth admission At this time a definite!) alternating pyicxia was 
obsened with periods of remittent oi continued fc\er ranging as high as 105° F and 
lasting for 11 to 18 days md afebrile periods of 7 to 15 da\s (Figure 5) 



Case 24 A white male, aged 37, presented himself because of difficult) in 
breathing and dated his disabiht) to an attach of pneumonia two years prewously 
Strength had nerer been regained from that time and six months before admission 
he experienced a respirator) infection with chills and fe\er as high as 103° F Dur- 
ing the past month theie was lecurrence of the level and see ere pain extending down 
the right leg Paresthesias of the feet had occurred the year before There was a 
lustor) of roentgen-therapy for masses in the neck a \ear prior to admission For a 
few' da)s there had been a sudden lmpaument of hearing with headaches Night 
blindness had been noted for four or fi\e )ears 

Physical examination re\ ealed a peculiar dusk) palloi w ith unusual apprehension, 
icstlessness and frequent tw’itchmgs of the hands and feet, widening of the palpebral 
fissure and slight exophthalmos, left cervical lymphadenopath) , splenomegaly and 
hepatomegaly The blood count showed 58 4 per cent hemoglobin, 3,015,000 eryth- 
rocytes, 5,413 leukoc)tes with 83 pei cent neutroplnles, 0 6 per cent primitive cells, 
6 8 per cent lymphocytes, 7 per cent monocytes and 2 per cent large young cells The 
eyegrounds showed the characteristic changes of retinitis pigmentosa 

The most significant detail m this pitient’s clinical course was the continued 
fever ranging from 103 to 104 8° F for nine days and then followed by lysis o\er a 
six day period to normal Temperature w'as maintained at this level for the remain- 
ing ten days of the first hospital stay When he w'as readmitted 22 days later, an- 
other bout of fever was encountered, ranging from 102 to 105° F until his death 
three w'eeks later His blood count six days before death w'as 57 per cent hemo- 
globin, 2,770,000 erythrocytes, 8,800 leukocytes with 94 per cent neutroplnles, 5 per 
cent lymphocytes and 1 per cent monocytes 

The term, alternating pyiexia, was suggested by Gowers 14 and it is ac- 
cuiately descriptive At the same time it avoids the conti ot eisial issue 
of pnority in the definition of the remarkable bouts of fever interrupted 
by afebrile seasons in this disease An erroneous impression should be 
corrected While the alternating pyrexia has definite diagnostic value m 
Hodgkin’s disease, it is the least common type of febrile reaction to this con- 
dition Remittent fever is much more common and continued fever is not 
unusual As stated before, a fixed legularit) m the form and the duration 
of the phases of alternating pyrexia of Hodgkin’s disease may be piechcted 
at times As a lule the fever is remittent in such bouts In these details 
Case 22 falls close to the rule, but Cases 23 and 24 are exceptions Case 23 
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lan the alternating pyiexia as a texminal pictuie and Case 24 had lecnrrent 
bouts of continued fcvei of stnking constancy In any event the diagnostic 
significance of alternating pyiexia m the piesence of e\en suggestive en- 
dence of Hodgkin’s disease should not be overlooked 

VII Blood 
A Anemia 

Case 25 A white male, aged 39, complained of shortness of breath The pres- 
ent condition was initiated five months previously by pain in his arms extending to 
his finger tips and a sensation of numbness in the latter The pain was usuallv 
aching and occasionally accompanied by similar discomfort in the legs “ Fatigue 
aches ” the patient termed them Shortness of breath had progressed and dizziness 
was observed in the morning on rising There had been a sore mouth two years 
previously, relieved by repair of the teeth Soreness of the tongue over the past year 
had responded to brushing of the teeth with soda Extreme night sweats had ap- 
peared over the past three months and there had been chills with sweats Palpitation 
and dyspnea had advanced steadily as had also the paresthesias 

The physical examination included a yellow pallor, palpable liver and spleen A 
few inconspicuous inguinal and epitrochlear nodes were noted 

The laboratory examinations included the blood count 40 per cent hemoglobin, 
1,170,000 erythrocytes, 2,900 leukocytes without a significant differential change 
The gastric analysis showed no free hydrochloric acid, even after the injection of 
histamine The icterus index was 8 Urobilin in excess was found in the urine 
The basal metabolic rate was plus 30 and plus 29 A diagnosis of pernicious anemia 
was made Concentrated liver extract administered parenterally at five-day intervals 
effected no improvement in the general condition Because of the poor condition of 
the patient and the failure of response to liver, a transfusion was done 15 davs after 
admission A continued observation of the marrow insufficiency, anemia, leukopenia 
and thrombocytopenia, attracted attention and it was furthermore significant that the 
improvement from transfusions was not maintained Finally, 88 days after admis- 
sion, a small lymph node in the left posterior cerv ical chain was noted, a biopsy ob- 
tained and the diagnosis of Hodgkin’s disease made Whereupon roentgen-therapy 
was initiated and the earlier advantage of transfusions became very much more pro- 
nounced in the improvement of the blood picture A month later the following level 
pertained hemoglobin 70 per cent, erythrocytes 5,140,000, leukocytes 6,850 

The erroneous diagnosis of pernicious anemia in this patient was not 
discovered until the failure of response to adequate liver therapy led to a 
search for an explanation The hypochromic anemia, pigment changes 
and achlorhydria all added to the confusion The palpable spleen should 
have aroused suspicion, but only upon failure of specific therapy was a 
lymph node excised and the diagnosis of Hodgkin’s disease made The re- 
sponse of the blood picture to transfusions after roentgen-therapy- was as 
spectacular as the subjective improvement 

B Leukocyte formula in prognosis 

Case 26 A white female, aged 41, complained of weakness Eighteen months 
previously she had suffered from a sharp rheumatic pain in the right arm, radiatuw 
from the shoulder to the elbow and aggravated by motion This pain continued in 
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severe intensity foi a month and then disappeared to iclurn with cold weather and 
hard w'orh Foi several months befoie admission the pain had peisisted and the 
patient noted firm lumps in either side of the neck With effort, as in doing the 
family washing, the right arm would swell, become blue and paresthesias would occur 
w'lthout actual pain 

The physical examination determined the presence of a pyramid of discrete, non- 
tender lymph nodes in the cervical region with the base at the angle of the jaw The 
largest nodes were in the upper end of the chain Axillary lymphadenopathy and 
inguinal involvement were evident to pin si cal examination, and mediastinal mvohe- 
ment to roentgen-ray Upon repeated examinations during the succeeding nine 
months, the blood count ranged from the initial level of 65 per cent hemoglobin, 

6.590.000 erythrocytes, 23,200 leukocj tes, 88 2 per cent neutrophiles, 1 per cent 
eosinophiles, 6 6 per cent lymphocytes, 4 2 per cent monocytes, to a level of 40 per 
cent hemoglobin, 3,260,000 erythrocytes, 31,800 leukocytes, 96 per cent neutrophiles, 
2 per cent lymphocytes and 2 per cent monoc\ tes tweh c days before death 

From Bunting’s wot k 0,10 the leukocyte formula in Hodgkin’s disease 
assumes an exceedingly important place in the prognosis Clearly the iso- 
lated numerical leukocyte count means little m any condition and in this 
disease a single differential picture avails nothing, but by repeated deter- 
minations m skilled hands it is possible m conjunction with the clinical find- 
ings to trace the stages and to predict the outcome of this disease with a 
measure of assurance The patient passes from a stage of lymphoid re- 
sistance with an inversion of the formula to that of lymphoid paralysis when 
in a terminal period the neutrophiles may number as high as 98 5 per cent of 
a grossly elevated leukocyte count 

C Suspected leukemia 

Case 27 A white male, aged 39, complained of distress after meals Until 
three years previously he had been entirely sound and then suffered from neuritis and 
a “ tired feeling ” Tonsillectomy was performed and the patient was much relieved 
for six months, whereupon eaily fatigue returned For 10 months night sweats ap- 
peared practically every night Eight months thereafter thjroidectomy was per- 
formed with some temporary improvement Two months prior to admission he began 
to lose ground again Sweats returned nightly and there was considerable distress 
after meals A sense of pressure developed half way through the meals and remained 
two or three hours thereafter This feeling of distress appeared after every meal 
There was a 10 pound weight loss before admission 

The physical examination revealed a sallow complexion and red beefy tongue 
with prominent fungiform papillae Marked enlargement of the liver and spleen and 
free fluid in the abdomen were noted A few supraclavicular nodes were palpated 
The blood count on admission showed 55 per cent hemoglobin, 3,690,000 erythrocytes, 

58.000 leukocytes, 92 75 per cent neutrophiles, 0 25 per cent eosinophiles, 4 5 per cent 
lymphocytes and 2 5 per cent metamyelocytes Basal metabolism was plus 32 and plus 
35 A high point in the leukocytes was reached 13 days after admission at 71,000, 
91 per cent of which were neutrophiles 

A diagnosis of chronic myelocytic leukemia was maintained for some 
time until the persistence of the above leukocytic foimula, remittent fever, 
lymphadenopathy and the clinical course necessitated a review of the lm- 
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pression and the consideration of Hodgkin’s disease A biopsy confirmed 
this diagnosis 

D Leukopenia 

Case 28 A white male, aged 35, complained of swelling of the “ glands ” in his 
neck, which dated back three months and was first noted as a part of a general 
lymphadenopathy After a period of roentgen-therapy in the hospital, he was treated 
as an outpatient on two occasions over the next six months An interval of eight 
months elapsed before a readnnssion, at which time he reported an interval of freedom 
of symptoms and of regained weight and strength during the summer of the previous 
year With the return of cold weather the lymphadenopathy had recurred and there 
was pam m the left lower quadrant Weakness and fatigue marked the subjective 
picture at this time There was general lymphadenopathy and hepatomegaly A 
further series of deep roentgen-therapy was administered at this time The patient 
returned to the hospital four months later with a history of further fatigue and bleed- 
ing of the gums After a rest period of a month, he returned obviously in a sharp 
relapse with marked pallor, marked exophthalmos, enlarged liver and spleen and gen- 
eral lymphadenopathy The interesting change in the advancing anemia and leuko- 
penia reached an extreme point in the latter detail with 450 leukocytes, 35 per cent 
neutrophiles and 65 per cent lymphocytes, three days before death At this time the 
hemoglobin was 45 per cent and the erythrocytes 2,490,000 

Naturally the contribution of roentgen-therapy to the profound leuko- 
penia m Case 28 must be seriously considered In our judgment it was an 
important factor m this instance, but the natural occurrence of a grave 
leukopenia has m several other patients led to a suspicion of an aleukemic 
leukemia and the necessity for a marrow biopsy where accessible lymph 
nodes were not enlarged Boyer’s recent review of leukopenia m Hodg- 
kin’s disease 15 is very illuminating 

VIII Concurrent Tuberculosis and Hodgkin’s Disease 

Case 29 A white male, aged 48, gave the history of axillary lymphadenopathy 
of seven years’ duration, succeeding a felon on a finger of the left hand Removal 
of a lymph node from the left axilla ten months after the onset led to a diagnosis of 
Hodgkin’s disease After a further interval of eight months more nodes reappeared 
m the left axilla and grew to the size of a grapefruit Roentgen-therapy led to some 
subsidence, but there was later enlargement of nodes in the right axilla and also in 
the cervical region Further roentgen-therapy was applied but the nodes had recur- 
rently appeared in intervals between the treatment 

Upon physical examination the nodes in the cervical region were small, discrete 
and non-tender Similar nodes were defined in the inguinal region The nodes m 
the axilla, however, were slightly tender, confluent and adherent The biopsy was 
illuminating m that the coexistence of tuberculosis and Hodgkin’s disease was 
established 

Case 29 merely substantiates Ewing’s statement, “ Tuberculosis follows 
Hodgkin’s disease like a shadow ” 16 

This brief review of the experience m one clinic emphasizes the neces- 
sity for diagnostic awareness of the possibility of Hodgkin’s disease m a 



468 


WILLIAM S MIDDLLIONT 


nunikei of guises Cle.irl) the clinical pattern must not be too shaiply 
diawn 01 many cases will escape eaily lecogmtion 'J he constitutional and 
hematopoietic reactions of the disease appeal to he especially susceptible of 
mismterpi ctation unless the diagnostic consciousness of these possibilities 
be evei piesent at the bedside Finally the laboiatorj aids to the diagnosis 
should be regularly invoked 1 he blood picture, in expert hands, has cer- 
tain diagnostic features, but even disregarding this somewhat controversial 
issue, invaluable piognostic information may be gathered from the routine 
study of the differential formulae of the leukocytes upon frequently repeated 
studies through the course of the disease Basal metabolic studies give 
unequivocal evidence of the activity of the process, but no diagnostic m- 
feiences may he diawm from the same The biopsy of accessible lymph 
nodes frequentl) fixes the diagnosis and even upon suspicion should be 
l egularly employed in this i elation 
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THE INTERNIST AND THE SYPHILIS CONTROL 

PROGRAM - 

Bj Hugh J Morgan, MD, FACP, Nashville, Tennessee 

Among the objectnes of the Amencan College of Physicians that hate 
been enumeiated m the articles of its Constitution are “maintaining and 
advancing the highest possible standards in medical education and medical 
practice, maintaining both the dignity and efficiency of internal medi- 

cine m its relationship to public welfare, to foster measures for the 
pievention of disease and for improving public health” If the College is 
to maintain these purposes and ideals, the fullest participation on the part 
of the membership is required in the current program for the control of 
sjphihs, for this is the major public health effort of this decade 

The hist paper m the first number of the fiist \olume of the Annals of 
Medicine (the precursor of our Annals of Internal Medicine) con- 
tains the following statement “ The exponent of internal medicine must 
know syphilis in all of its manifestations and its results For its wide- 
spread incidence must always be taken into account as modifying disease or 
dominating therapy throughout the whole field of internal medicine ” 
Thus did the president of the American College of Physicians m 1920, Dr 
Reynold Webb Wilcox, in an address defining the range and scope of in- 
ternal medicine, lay claim to the disease, syphilis as rightly belonging m the 
domain of the internist I suspect that Dr "Wilcox was moved to make 
these remarks because of the neglect of the disease by his colleagues and 
because he had witnessed the tendency on the part of urologists and der- 
matologists to seclude it m the field of their activities His remarks may 
have been intended to constitute protest However this may be, I am sure 
we can agree that it was then and is now a most desirable thing that medical 
men exhibit a keen interest in this infection Lay and professional concern 
regarding syphilis is mounting steadily It is therefore, proper that the 
internist look critically at the problem as it affects his practice and the public 
health, admitting, insisting upon, a share in the responsibility for preventing, 
diagnosing, ti eating and, when possible, curing this malady 

Those most interested in the s) philis control program expect much of the 
members of this College It is felt that the position of the internist in his 
community is such that he will be peculiarly effective in encouraging pro- 
fessional and lay education, in engendering an enlightened, aggressive at- 
titude toward the syphilis problem, in stripping it of prejudices and taboos 
in order that scientific medicine may better realize its possibilities Are 
internists really in a position to play so important a role m the program ? 
An affii mative answer is inescapable The internist’s training is such that 

* Read at the St Louis meeting of the American College of Physicians, April 21 1937 
From the Department of Medicine, Vanderbilt Medical School, Naslnille, Tennessee 

469 



470 


HUGH J MORGAN 


he undei stands the significance of the term “geneiahzed infection” and 
is cognizant of understood and obscure factors which operate in infectious 
disease The patient and, alas, often the urologist and dermatologist may 
be sei lously concerned in acute syphilis only with a genital ulcer or an 
exanthematous eruption The internist lecogmzes that long before these 
lesions have made then appeal ance, the -virus of syphilis is -widespread 
throughout the bod} Of tremendous importance from the standpoint of 
spread of disease and, therefoie of the public health, the superficial early 
lesions have no more clinical significance in the patient’s health than the 
localized, gi annlomatous ulcei marking the site of entrance of B tmalcnsc 
in tularemia 01 the lose spots scattered on the skill of the abdomen in 
typhoid fevei The internist knows from sad experience that the immediate 
threat of acute syphilis is not directed against the patient’s health but against 
lus or hei contacts (the public health) , — that the ultimate threat is against 
the cardioiascular and central nenous S) stems Because he is familiar 
with chronic disease the internist can appreciate the significance of the term 
“ latent s} plulis ” with its sinister implication that latency may be followed 
by activity Furthermoie the disciplines which the internist has expenenced 
render him respectful of learning and eager foi guidance when the latter is 
authoritative and based on scientific study and accomplishment Data deal- 
ing with the relative value of various methods of diagnosing and ti eating 
syphilis have been accumulated Now one can say that there aie proper 
and improper methods Facts have supplanted opinions regaiding man} 
treatment problems There is lriefutable evidence that these facts are not 
being utilized by the majority of physicians ti eating syphilis The internist 
appreciates the gravity of the implications of tins statement, for he en- 
counters the results of poor treatment in patients with cardiovascular, 
central nervous system and congenital syphilis It is high time that he in- 
terest himself not so much with discouraging studies relative to this or 
that method of treating syphilitic aortitis syphilitic hepatic cirrhosis, tabes 
and paresis, but with the application of his knowledge and skill to the pre- 
vention of these often nreveisible, lethal conditions This he can do if he 
will accept as his own the problems of preventing and ti eating acute and 
latent syphilis 

Is it w'orthwdule ? Is syphilis so important after all ? “The high in- 
cidence of known cases seeking treatment, the latio of eaily syphilitic pa- 
tients under treatment to the exposed contacts infected (for tw r o individuals 
with early syphilis who seek treatment there are three exposed contacts in- 
fected) and the accumulating number of untreated or madequatelv treated 
individuals with syphilis are the basis for the estimate that one out of ten 
adults m the United States today has or has had syphilis ” 1 “A half mil- 
lion people acquire syphilis each year in the United States or one and one 
half times as many as acquire tuberculosis ” 2 

It is estimated that there are at least 25,000 fetal deaths fiom syphilis 
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in. the United States each year ■ It is believed that 40,000 deaths from 
cardiovascular syphilis occm annually Vondeilehr has estimated that 
each death represents a loss of fiom 19 to 23 years of life with the result 
that the total loss from cardiovascular syphilis is from 800,000 to 850,000 
years of life annually There is a minimum of 4,500 deaths per year from 
paresis and 1,100 from tabes “ Since each death from paresis represents 
a loss of about 22 years of life and each death from tabes a loss of about 
14 years of life,” Vonderlehr estimates that the total loss from these two 
conditions is about 100,000 years of life annually m the United States 
Thus it is seen that the United States population loses well over 900,000 
years of life annually from cardiovascular syphilis, tabes, and paresis The 
cost of the disease is apparent in terms of morbidity and mortality The 
cost in dollars and cents to taxpayers, philanthropic boards, and private 
patients for institutionalizing for many years the physical derelicts of the 
disease is formidable I shall not attempt a consideration of it Suffice it 
to say that the cost is obviously far greater than for any plan for control, 
however expensive the latter may be 

Is it feasible to attack the problem ? What weapons have we, and are 
they effective ? The etiology of the disease is known We have accurate 
tests for its presence The diagnosis, in cases which can be effectively 
treated with present methods, is not difficult Treatment, though far from 
ideal, is effective, if properly applied, m (a) curing and rendering non-in- 
fectious the \ast majority of patients with early syphilis, ( b ) m preventing 
congenital syphilis, (c) m protecting patients with latent syphilis from the 
sequelae of chronic infection, and (d) m prolonging life and comfort m the 
established, chronic disease If our present knowledge were utilized to 
its fullest, the disease could be promptly brought under control To this 
end, a program, sponsored by the United States Public Health Ser\ice under 
the leadership of Surgeon-General Thomas Parran, has been formulated 
This program involves education of profession and public as to both the 
menace of the disease and the possibilities of its control, the improvement of 
facilities for the care of patients of all economic groups, the development of 
a public health attitude toward the disease with special emphasis on case 
finding through contact studies , rendering patients with acute syphilis non- 
in fectious by proper treatment, curing, when possible, and preventing con- 
genital syphilis To this end the practitioners of the country, who care for 
over half of the syphilis which is recognized and under treatment, 3 and the 
public health forces are being organized for the attack Is it not fitting that 
we consider and establish our position, as internists, m this undertaking? 

The first and most effective thing that the individual internist can do to 
contribute to the success of this control program is to familiarize himself 

with modern concepts of diagnosis and management of the disease to learn 

and practice sound medicine in so far as syphilis is concerned No more 
important step could be taken toward the successful consummation of this 
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piogicim than that the internists of the countiy gi\e sjphihs its piopci place 
m then discussions, thought and practice Iiow many internists aie ac- 
tually mindful of the following facts 1 dative to syphilis that it is a gen- 
eralized infectious disease long before the appearance of skin and mucous 
membiane lesions, that the acute stage of the disease is a critical period in 
the life of any syphilitic from the viewpoint of the public health since it is 
the time that he 01 she infects others, that the early acute phase of the in- 
fection is the time during which the spirochetes are disseminated throughout 
the body, and that it is the time of the laying of foundations for the later 
development of caidiovascular and central nervous system disease, and, 
finally, that the acute disease is clinically curable 

Are these important facts known to all internists and, if they are, are 
all internists duly impressed with the great opportunity for prevention and 
cure that each patient with acute syphilis presents 7 Is it common knowl- 
edge that the piesent standardized methods of treatment for acute syphilis, 
involving scheduled treatments for well over a year, are greatly superior to 
other treatment plans and that the patient’s chance for cure is dependent 
upon such management 7 ‘ Do all good physicians use these methods ' 3 
Does every patient with acute syphilis raise a question in the doctor’s mind 
as to the existence of unrecognized contact infection 7 Does he try to find 
the source of his patient’s disease and lendei it non-infectious 7 Does he 
think of syphilis and its threat whenever he sees a pregnant woman and 
does he insist upon a serological test for its presence or absence 7 The 
answei to most of these questions is in the negative The medical profes- 
sion m general, including internists, must admit to an attitude of casualness 
and indifference with legard to syphilis, which is, to say the least, inconsis- 
tent with medical traditions and ideals 

What, to be specific, should the intelligent internist know and do 7 What 
are the “ minimum requirements ” with regard to attitudes and practice 7 
First, know and teach that syphilis is highly infectious during its acute 
phase and that for every case of acute syphilis there is a source and that this 
source spreads disease 

Second, know and teach that the foundations for serious, late mani- 
festations of syphilis are laid in the early stage of the infection 

Thud, know that the acute stage is the important stage to treat — both 
fiom the public health point of view and also fiom the point of view of the 
patient’s future health Here is the golden opportunity to practice both 
preventive and curative medicine 

Fourth, remember that even after the golden opportunity has passed, 
congenital syphilis can be pi evented and many of the sequelae of syphilis 
can be forestalled by adequately treating latent or cln omc syphilis 

We shall see in this geneiation a marked reduction in the incidence of 
acute syphilis in the United States Many of us will live long enough to 
witness a reduction in the incidence of congenital syphilis, neuro-syphilis, 
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cardiovascular and visceral syphilis Bereft of its age-old prejudices and 
taboos the syphilis problem is being piesented to the medical profession and 
to the public Means to cope with and to solve this problem are at hand 
They are admittedly not ideal but they are, nevertheless, effective Failure 
of the current program could be attributed only to lack of intelligent co- 
operation on the part of all parties involved — a most important group being, 
for reasons which I have indicated, the internists 
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PROGNOSIS IN TUBERCULOSIS 


By F M Pottenger, M D , F A C P , Mom ovia, California 

Introductory 

When one considers the prognosis of tuberculosis in its widest implica- 
tions he is obliged to extend his discussion to every phase of the tuberculosis 
problem and consider every factor which influences bacillary growth and 
activity or modifies individual lesistance The outcome of the disease is 
influenced by the vnulence and numbeis of infecting bacilli, the type of the 
disease and its seventy, the constitutional peculiarities of the patient, his 
general reacting powers, his condition at the time when infection occurs, the 
character of the tissues which are involved, the nature of the lesion, the 
time when the diagnosis is made, the chaiacter of treatment and when it is 
instituted , the age, economic and social status and intelligence of the patient , 
the character of the climate and weather to which the patient is exposed , the 
psychology of the patient and of the friends who advise him , the physician 
who carries out the treatment, his psychology as well as medical knowledge 
and experience in meeting the problems of the tuberculous patient , the place 
where the treatment is to be carried out whether at home, m a sanatorium or 
m a dispensary , and many other factors of gi eater or lessei import 

It is not always the big thing that determines the outcome m tuberculosis 
We at times see the prognosis changed from favorable to unfavorable and 
the reverse as a result of some very small factor which might, under ordi- 
nary conditions, seem of minor importance 

In the time allotted to this paper I shall confine myself largely to the in- 
fluence which a competent physiologic reaction and a competent compensat- 
ing mechanism on the part of the patient has upon the pi ognosis of tubercu- 
losis , and further point out the difference in a prognosis from the standpoint 
of healing and from the standpoint of physical efficiency 

Two Basic Factors on Which Prognosis Depends 

The healing of tuberculosis is a physiologic process, and, when the 
physiologic balance of the patient is good, tuberculosis shows a strong tend- 
ency to heal That the prognosis is favorable, provided the disease is 
treated intelligently in its early stages, is now generally acknowledged, be- 
cause the patient’s resisting power is good and the ability of the lung tissue 
and thoracic cage to compensate for the loss which results fiom infiltration 
cavity or fibrosis is excellent When these early cases fail to heal it is 
usually due to the fact that conditions necessary to the healing piocess were 

* Read at the St Louis meeting of the American College of Physicians, April 20, 1937 
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not established That the prognosis is less favoiable m the far advanced 
stages and when improperly treated in all stages is equally well established 

With the well established foims of tieatment everywhere recognized 
today, there are few places in civilized countnes where a patient suffering 
from tuberculosis can not be grven a fair chance of recovery if aid is sought 
at a time when the disease is cui able This is very different from what it 
was a quarter of a centuiy ago, for even so recently as that, well trained 
specialists were few, the geneial opinion of physicians was that the disease 
was hopeless, and the aid necessary to cure was 1 arely to be had 

The two most potent factors m changing the piognosis of tuberculosis 
m recent years fiom the status of an all time hopeless disease to that of one 
that is curable have been the large group of medical men who have made 
tuberculosis their special study, and the systematic spread of knowledge 
concerning the nature of the disease by interested workers It is almost an 
unbelievable fact that this change m prognosis has come within a single 
generation 

Next Step in Improving Prognosis 

Probably the next greatest advance in prognosis will be brought about 
by the medical profession considemig tuberculosis in the same category as 
other diseases General medical men should understand tuberculosis and 
show the same interest in it that they show toward diseases of the heart, kid- 
ney and gastrointestinal tract, or diabetes or blood diseases When they 
do this we may hope not onfy for an earlier recognition than today, but 
also for the application of treatment when it will be more effective In no 
disease can a physician render a greater service to a patient or to his family 
than in making an early diagnosis of tuberculosis and directing him so that 
he at once receives adequate treatment and at once minimizes the danger of 
infecting others It not only means saving the patient’s life and restoring 
him to usefulness, but saving others who associate with him from infection 
The importance of instituting immediate treatment is particularly empha- 
sized by the fact that the disease so often affects the bread-winner and is so 
often found m the years of early adult life when the domestic, economic, 
social and cultural interests of the family depend upon the patient’s ability 
to carry on with as little loss of time and efficiency as possible 

Prognosis as It Relates to Immunologic Reaction 

In order to make an intelligent piognosis we must understand some- 
thing of the intimate reactions which make up the defense mechanism of 
the patient, for these are basic in prognosis They vary greatly m different 
individuals Tuberculosis is a chrome inflammatory disease The accom- 
panying inflammation is due to the reaction between bacilli and their prod- 
ucts on the one hand, and the tissues of the patient on the other The 
reaction, being inflammatory, carries with it local irritation of cells, dilata- 



476 


r M P01TENGER 


tion of blood vessels, and an exudation in the tissue spaces with an increased 
serum and cellular content at the site of the injury, all of which belongs to 
the defense leaction 

Both bacilli and tissue cells may be destioycd as a result of the conflict 
which goes on for mastery As a result of the nutation and destruction 
of tissue cells, enzymes aie set free which produce bacteriolysis Destiuc- 
tion of bacilli is further earned on by cells which possess phagocytic qual- 
ities Resulting both fiom the growth and the destruction of bacilli, sub- 
stances are set free into the tissues which gam access to the cuculation and 
stimulate the defensive function of cells throughout the body Thereafter 
when bacilli 01 bacillaiy substances gain entrance to the tissues they are 
anchored and destroyed with increased avidity 

Local defense takes upon itself two foims, one that of bacteriolysis, the 
other that of tubeicle foimation, the one primarily destructive of bacilli, the 
other primarily fixative m that it tends to hold them in situ 

General defense, on the other hand, consists in establishing an increased 
power on the part of the tissues geneially for opposing both bacilli and bacil- 
lary products While certain cells normally have greater defensive powers 
than others, it seems that every cell of the body is endowed with the function 
of defense and that it is stimulated to unusual piopoitions as a result of in- 
fection We call this inci eased defense immunity This increased physio- 
logic reaction is the factor which makes it possible foi the organism to op- 
pose successfully millions of bacilli in advanced extensive tuberculosis, 
although first infection may have been brought about by a very few 

While the defense strategy of the body, in case of an attack of micro- 
organisms, consists in concentrating its most effective forces at the point of 
invasion it carnes out the principle of universal conscription and arms all 
cells so as to guard every area of the body from attack while continuously 
sending up new forces to the front so as always to have fresh troops guaid- 
mg the most exposed areas 

In order to understand how piognosis may be modified by the general 
condition of the patient it is necessary to understand that specific defense 
is a quickened and heightened response of a physiologic function normally 
possessed by the body cells , and, that this function is just as normal as that 
which produces secretions having special properties or that which produces 
muscular action So, warding off infection, destruction of invading micio- 
organisms, and the repair of the injury which has been caused are all physio- 
logic processes, the competency of which depends much upon the condition 
of the patient 

The body’s defense is sufficient as a rule to either wholly destroy the 
few bacilli which enter the tissues at the time of first invasion , or, to hold 
them largely fixed at the point of entiy and in the lymph glands which diam 
the infected area But the fact that infection is established is evidence that 
the numbers of bacilli aie greater than the local cells, with their normal 
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protective function, are able to cope with, and, fuitheimore, it is evidence 
that unless this piotective power can be increased the infection cannot be 
successfully opposed The general principle m ph)siology of inci eased 
response to unusual stimulation now quickly comes into play, and within 
a few days after bacilli have become implanted in the tissues all cells of the 
body ai e able to put up an augmented defense If tuberculosis extends there- 
after, it does so against increased opposition which tends to restrict the 
extent and seventy of the metastases The prognosis m the more simple 
lesions which succeed the pnmary complex is determined very largely by 
the degree of competency of this protective mechanism 

Tuberculous infection, opposed by increased cellular defense, results m 
the so-called “adult type of infection” In the adult t)pe, on account of 
this increased cellular defense, the lymphatic route of spread which was open 
and fiee to bacilli at the time of first infection is now largely closed, shutting 
off the easiest route for bacilli to follow m spreading throughout the body 
Bacilli which enter the tissues by way of the blood and canalicular routes 
such as the bronchi now also meet with increased opposition to implantation 
and are often destroyed without producing infection, or, if infection is 
established, it often becomes abortive This protection in the previously 
infected individual is so efficient that, unless the numbers of infecting bacilli 
be great, there is little danger of permanent metastases forming m the early 
stages of the disease piovided, of course, the patient is put at bed rest and so 
treated as to maintain a normal physiologic response The increased local 
and general physiologic responses of the body, if only the patient is main- 
tained m a state of high physical fitness, make the prognosis m early clinical 
tuberculosis almost invariably favorable 

Prognostic Signiiicancl of Caseation 

While the major pathologic processes may be described as predominantly 
exudative and predominantly proliferative, the most serious phenomenon 
which is met in the pathology of tuberculosis, the one which carries with it 
the possibility of affecting prognosis most unfavorably, is caseation and 
softening, because this process is responsible for cavity formation and fur- 
nishes the source of bacilli which produce metastases by spreading through 
such natural channels as the bronchi 

A patient may be incapacitated by the gradual encroachment which a 
preponderantly proliferative lesion makes upon his reserve pulmonary tissue, 
but sooner or later caseation with destruction of tissue and cavity formation 
will usuall) accompany and increase such incapacity It is caused by a 
violent protective reaction of immunized tissues against an unusual number 
of infecting bacilli or laige quantities of their protein products Multiple 
cavity can be largely prevented by the immediate application of adequate 
treatment while the disease is earl}- 

Caseation often takes place earl> in exudative infections because the tis- 
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sues are m a state of hypeieigy The anchoring ability of the cells is so 
great that the protein is fixed in such laige quantities that it obstructs the 
capillaries, cuts off the blood supply to the tissues, and causes them to caseate 
and undergo destruction , but as the tissues become more accustomed to the 
infection it seems that the degree of protection becomes greater while the 
cellular reaction becomes less violent This is of great prognostic signifi- 
cance, for either a degiee of desensitization of the cells takes place or the 
protein is prevented m some othei manner from producing seveie localized 
reactions While cavity often accompanies an early exudative lesion, a 
second one raiely follows immediately thereafter, even though the infection 
continues to spiead, and fuithermore, few relatively large cavities appear 
during the course of chronic proliferative lesions except as a lesult of the 
fusion of smaller ones This highly protective mechanism can be relied 
upon as being the greatest factor in the healing of tuberculosis Even the 
extent of destiuction may be kept to a minimum by taking advantage of it 
by the modern methods of treatment which limit the danger of metastases 
forming by keeping the patient in a state of high physiologic balance This 
may be accomplished by the application of rest and other proper physiologic 
therapeutic measures immediately on the infection assuming clinical im- 
portance 

Even a large cavity, today, is fai from being the hopeless phenomenon 
that we formerly thought The early freshly formed cavity, unless it be 
situated unfavoiably, will usually heal spontaneously, if the patient’s react- 
ing powers are quickly brought to a state of efficient action, for the pul- 
monary tissues are able at this time to take on emphysematous change, and 
the bony thorax is able to reduce in size and lessen its movement, and these 
together bring about the conditions required for healing However, unless 
cavity is treated properly, it reacts veiy unfavorably upon prognosis, for it 
reduces the chances of healing and furnishes an open focus from which 
bacilli can leadily spread and foim other metastases 

Prognosis Improved by Artificial Compensatory Measures 

Up to the piesent time most patients who have been treated for tubercu- 
losis have been treated after the disease has become advanced In these 
cases both the physiologic balance of the patient is severely disturbed and 
the mechanism by which compensation takes place between the lung volume 
and thoracic cage has already been utilized to its limit So physicians have 
spent their energy attempting to overcome the many discouraging conditions 
which this chronic infection presents However, they have been unwilling 
to accept defeat and by their ingenuity have devised measures with which to 
cope with many of the mechanical conditions which adversely influence the 
prognosis in these cases The physiologic factoi, too, is gradually becom- 
ing better understood, but there still is no way of restoimg the function of 
exhausted cells In healing tuberculosis, nature lessens respiratory move- 
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ment and 1 educes the size of the thoracic cage to adjust to the volume of 
pulmonary tissues as it is 1 educed by the disease The tissues adjoining in- 
filtrations in the lung also adjust by becoming emphysematous and enlarging, 
thus relaxing and compressing the infiltrated and excavated tissues 

Experience has shown that these results may be attained artificially by 
utilizing ldaxing and compiessing measures, such as weights upon the chest 
wall, pneumothorax, pneumoperitoneum, paralysis of the diaphragm and 
thoracoplasty These measures promote healing mechanically by reducing 
respiratory movement, relieving diseased pulmonary tissues of tension, and 
compressing them In many cases of advanced tuberculosis these measures 
bring about favorable mechanical conditions without which a physiologic 
balance, no matter how stable, would be unable to produce healing How- 
ever, no matter how frequently healing follows, it must be understood that 
the protective and reparative processes depend upon the patient’s physiologic 
response 

Prognosis for Healing and Efficiency Differs 

Through relaxing and compressing measures the prognosis in many cases 
of severe and serious tuberculosis has now become fairly favorable from 
the standpoint of bringing the disease to a state of quiescence or arrest 
This is truly a great accomplishment, but it is still unsatisfactory in that it 
too often restores a mechanism, which has been injured by neglect, to a 
limited capacity when oui knowledge and understanding of the problems 
involved warrant a restoration to full capacity Any measure that carries 
with it an ai oidable 1 eduction m the patient’s future efficiency, no matter if 
the tuberculous process is healed, has m it elements of defeat which medicine 
must overcome 

To make my meaning deal it is only necessary to contrast the health and 
full efficiency which a patient suffering from an early limited lesion usually 
secures through treatment, with the handicap of limited efficiency and in- 
security which he usually obtains through the most effective treatment pos- 
sible when the lesion is far advanced When we see the interference with 
the mechanics of respiration, the reduction in lung volume, and the resultant 
inability to compensate and measure up to the calls for extra physical exer- 
tion which is a common occurrence following the best result that can be 
attained m many far ad\ anced cases of tuberculosis, we should be led to 
bend every eneigy towards securing treatment at a stage when such handi- 
caps would rarely follow 

Discussion 

From the preceding discussion it may be established that in combating 
tuberculous infection and m promoting healing we are dealing with functions 
uith which the patient is normally endowed If cure is accomplished, the 
patient accomplishes it through these normal functions If we, as physi- 
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cians, improve the prognosis, we do it by inci easing the patient’s own powers 
and facilities, not by adding something new and extraneous If only we 
bear m nnnd that the phenomena which we meet in the tuberculous process , 
the proliferation, the exudation and the necrosis, are intimately connected 
with the immunologic and healing processes, which in turn depend upon the 
physiologic mechanism of the patient, we will be able to make a more ac- 
curate prognosis 

In regard to prognosis it can be said that with stable physiologic equilib- 
uum and favorable conditions for compensatory adjustment on the part of 
an individual, a limited infection produced by a relatively large number of 
bacilli, or a smaller number of relatively virulent bacilli, may readily heal, 
and an infection which may occur at a time when the host’s physiologic equi- 
librium is temporarily lowered may be healed by restoring his physiologic 
processes to normal , but, should an infection be large 01 the bacilli be extra 
virulent, or should the host’s physiologic piocesses remain in a condition of 
instability for too long a time, then healing of the process may not only fail 
to take place but metastases may fotm creating othei foci of infection, and 
from these further metastases may take place, repeating the cycle until heal- 
ing may become impossible 

While mildly reacting limited lesions are comparatively easy to overcome, 
multiple or extensive lesions produce a pi oportionately greater disturbance 
in the host’s physiologic and compensatoiy processes and bring about a 
relatively greater tax on his defensive and healing powers So an advanced 
and advancing process reduces the favorableness of prognosis by presenting 
greater difficulties to be overcome before healing may be accomplished, and 
by causing the host’s protective and healing mechanism to be rendered less 
effective for its task It is self-evident, then, that the favorableness of 
prognosis steadily decreases as the tuberculous infection extends quantita- 
tively and as the pathologic changes advance in severity It is likewise self- 
evident that a rapid restoration of the patient’s physiologic functions, among 
which is that of defense against infection, greatly improves the prognosis m 
any case 

Theoietically, one should have little fear but that a normal physiologic 
function on the part of an individual with a limited tuberculous infection 
would be able to bring about healing provided it is maintained long enough , 
and tlus has been proved by many years of experience Theoretically, one 
should expect that the more advanced the process quantitatively and qualita- 
tively the greater the difficulty in securing a healing and the less efficient the 
patient would be thereafter, and, the experience of many years has shown 
this to be true Theoretically, advanced tuberculosis with destructive lesions 
should be difficult and often impossible to heal by any possible restoration 
of physiologic balance, and many years of experience have also shown this to 
be true 

The prognosis m tuberculosis is modified by the character of the lesion, 
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which depends very much upon the individual patient and his particular 
physiologic reaction It furthermore is plain that these two factors are 
largely in the hands of the physician, to be modified through the application 
of therapeutic measures Whether the disease will spread or the patient will 
be able to defend himself successfully against it depends very much upon 
the treatment which is carried out Since healing is primarily physiologic 
this places the burden of prognosis largely upon the physician, for he deter- 
mines whethei or not a proper physiologic balance is established and main- 
tained 

Before the necessity of maintaining an equilibrium between the size of 
the thoracic space and the lung volume was understood as being a prime 
factor m prognosis, pneumothorax and other measures of relaxing and com- 
pressing the pulmonary tissues were established, and it was thought that their 
mam purpose was compression or enforced rest to the lung While this is 
often true in far advanced cases, it is hardly so in those early cases which 
will heal spontaneously under hygienic measures alone Compensation m 
these cases is necessary rather than active compression 

It is generally accepted that pneumothorax has improved prognosis more 
than any other measure used in treatment There is no doubt that it 
reduces the danger of spreading , that it improves the chances of certain ad- 
vanced cases that were found to be incurable by older methods, and that it 
gives the physician a control over the patient It will not only produce 
favorable results m a very large group of comparatively early cases, but also 
in another group that rarely heals without some form of artificial aid This, 
particularly, is what has made it so popular, for most cases under treatment 
belong to this class However, let us not deceive ourselves, for the best 
prognosis, with or without compression, is found in early cases 

If we were to discuss the manner m which prognosis is influenced by 
various procedures, we should divide the patients into those in whom arti- 
ficial compression measures are necessary and those in whom they are not 
As it is now, credit is given to compression measures m many instances m 
which the lesions would have probably healed under hygienic measures alone 
Those early cases in which the patient is able to make his own compensation, 
if collapsed, add to the prestige of pneumothorax, when m reality a similar 
result could have been obtained without it 

Pneumothorax has become exceedingly popular m instances in which 
adequate medical supervision cannot be had The great majority of tuber- 
culous patients are treated in public institutions in which the number of beds 
is inadequate and the medical service is undermanned Therefore, it has 
become necessary to meet the pioblems with the facilities which are at hand 
To do this compression therapy has been used, not so much because it is 
necessary for healing, but as a matter of expediency m order to make the 
facilities meet the needs of the community Early cases m which the ques- 
tion of healing under hjgiemc measures is hardly questioned are submitted to 
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compression therapy, the pui pose of which is to rendei patients bacillus-free 
as quickly as possible and send them back to their homes, leaving the beds m 
the institution for others 

All of the early cases that aie collapsed in this way add to the piestige 
of collapse therapy The effect is to brand the piognosis in most cases of 
tuberculosis as unfavorable unless collapse therapy is used That such an 
attitude is wrong may be shown by the statistics of institutions which treated 
tuberculosis befoie artificial compiession was generally used How wrong 
it is cannot be determined until statistics covering many cases treated with 
and without pneumothorax are analyzed in an unbiased manner Recent 
studies from English sanatona show better lesults without opeiative mea- 
sures while those from Detroit show best results with 

Admitting that artificial compression, paiticularly pneumothorax, will 
enable us to secure a healing in many patients in whom we would fail other- 
wise, let us not forget that lest with spontaneous compensation or spon- 
taneous compensation supplemented by temporary phiemc interruption will 
bring about healing in a very large percentage of the early cases and restore 
the patient to health with a minimum degree of physical inefficiency, pro- 
duced either by the disease or as a lesult of the therapy Pneumothorax 
produces injury to the lespuatory mechanism of the patient in quite a num- 
ber of instances, and in discussing prognosis all such injuries must be con- 
sidered Thoracoplasty, which is a boon to the patient who faces the al- 
ternative of healing with incapacity of one lung or of remaining ill, cannot 
be defended as a desirable treatment It is the treatment that all would like 
to escape if possible, but the years of life and comfort it adds are a blessing 
to the one who cannot do bettei We hope, however, that its necessity will 
become less and less as the truths about tuberculosis become more generally 
disseminated 

Tuberculosis specialists should urge early diagnosis and immediate 
lestoration of physiologic balance as one of the most important factors in 
improving the prognosis of this disease No one would take from fai 
advanced cases the opportunity of healing, even though they are seriously 
handicapped dunng the rest of their lives, but the fact that these patients 
with advanced disease can be handled successfully from the standpoint of 
cure must not blind one to the unnecessary loss of efficiency that is brought 
about by treating cases which are far advanced instead of eai ly 

The impiovement in prognosis which has been brought about by sci- 
entific ingenuity should be accepted foi what has been accomplished, but 
it should not satisfy medical men if better lesults aie possible On the con- 
trary, it should stimulate humanitarian sentiments so that eveiy tuberculosis 
workei would proclaim long and loud, m season and out of season, that lives 
and efficiency are needlessly sacrificed by allowing clinical tuberculosis to 
extend beyond the time when its cure can be bi ought about in most instances 
through the stimulation of normal physiologic functions and through na- 
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ture’s own compensatory mechanism, 'or at most by the use of the simpler 
operative measures 

Summary 

The cure of tuberculosis is accomplished through normal physiologic 
processes The lung maj be reduced in volume by infiltration, cavity and 
fibrosis, and the adjustment of lung volume to the size of the thoracic cage 
is impoitant m healing In advanced cases healing may be prevented unless 
such compensation can be made The prognosis, then, depends upon 
physiologic competency and compensatory adjustment 

The prognosis for healing and for efficiency diffeis The piognosis m 
tuberculosis m its early stages is favorable foi healing, and also foi the 
futuie efficienc) of the patient The piognosis in far advanced cases, with 
the newei methods of treatment, is quite favorable for healing, but the 
prognosis for efficiency is loweied 

The profession should not be satisfied with the piesent status of theiapy 
Too many patients come under treatment only when the lesions are of such 
severity that the measures required to produce healing are so radical as to 
entail a lamentable reduction in the patients’ future respiratory efficiency 
In order that patients may be treated during the favorable stage of the 
disease, the medical profession should take the same interest m tuberculosis 
as it does in othei diseases , prepare itself for making early diagnoses and 
understand the pi inciples of therapy, so that proper treatment may be 
immediately applied 



SCARLET FEVER 


By Jean V Cooke, M D , St Lows, Missoni i 

The modem conception of scailct fevet may be summaiized buefly as 
follows 

The evidence that scarlet fever is caused by hemolytic stieptococcus in- 
fection is convincing and this etiology of the disease is generally accepted 
as pioved The constant association of the clinical disease with some focus 
infected with these organisms , the pi oduction of experimental scarlet fever 
by purposeful inoculation of susceptible volunteeis with cultures of strep- 
tococci, and the vaiious biologic leactions pioduced by injection of hemo- 
lytic streptococcus filtrates leave little loom for doubt that the hemolytic 
streptococcus is the essential cause of the disease As a result of observa- 
tions on scarlet fever as a streptococcus infection, it has become evident that 
the disease is a composite one and that the manifestations can be separated 
into two distinct groups The first group includes those phenomena result- 
ing directly from infection and invasion of the tissues by the streptococcus 
and constitutes the septic component of scarlet fever These septic manifes- 
tations are clinically identical with those of similar nonscarlatinal pyogenic 
infection and include the acute pharyngitis of varying degree seen m the 
usual form of scarlatina, as well as the localized infection of the skm 01 
endometrium noted in the surgical or pueiperal types, the direct extension of 
the infection to adjacent tissues m such complications as otitis, mastoiditis, 
ceivical adenitis, 01 phlegmonous angina, and the accompanying malaise, 
fevei, and leukocytosis common to acute streptococcus infections of this 
character The second or to.uc component of scarlet fever includes those 
added manifestations which are caused by the absorption of specific toxic sub- 
stances derived from the streptococci themselves All of these can be repro- 
duced in susceptible persons by the injection of sterile stieptococcus filtrate 
and are obviously quite distinct from the changes produced by direct tissue 
invasion by the organisms The purely toxic phenomena include the lash 
with the accompanying enanthem, the initial vomiting, slight general adeno- 
pathy, feA^er, and, in addition, the less constant manifestations of aithritis and 
hematuria Although the toxic phase is combined with the septic m clinical 
scarlet fevei, the two processes aie immunologically separate Ceitam per- 
sons., for example, who aie immune to the toxic action of absorbed bactenal 
substances, may suffer seterely from scailatmal streptococcus infection — the 
scm latma sine exanthemata — and in many fatal cases of the disease death oc- 
curs from the septic infection aftei the specific toxic symptoms have disap- 

* Pi esented at the St Louis meeting of the American College of Physicians, April 21, 

1937 

From the Department of Pediatrics, Washington University School of Medicine, and 
the St Louis Children’s Hospital 
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peared Conversely, it has been noted not infrequently that certain children 
with marked skin sensitivity to the streptococcus filtrate fail to develop scarlet 
fever after exposure This again shows the lack of a constant relationship 
between susceptibility to the toxic phenomena and immunity to streptococcus 
infection Those persons, for example, whose cells are very susceptible to 
the action of streptococcus products, may possess a well-defined tissue im- 
munity to streptococcus infection Such protection from scarlet fever is 
probably dependent on local tissue lesistance to infection rather than on 
circulating antibodies 

The relative seriousness of the effects of these two distinct components 
of scarlet fever is of some interest In general the septic element of the in- 
fection is by far the more important part of the disease All serious and 
fatal complications which are observed appear directly attributable to the in- 
vasion and extension of the streptococcus infection While the specific toxic 
symptoms are clinically more striking and obvious, they are of relatively 
short duration, in the majority of cases of a mild character, and have usually 
disappeared by the time any serious septic complications occur Those very 
rare fulminating cases in which severe toxic symptoms are followed shortly 
by death have suggested that the fatal outcome could be directly attributed to 
the specific scarlatinal toxemia, although even in such instances death might 
as readily be due to the intense stieptococcus inflammation 

While the exact part played by the specific toxic phase in the serious 
effects of scarlet fever is as yet unsettled, it is difficult to believe that it 
plays any but a minor role Regarding the infection itself, the conditions 
upon which individual resistance or susceptibility to the entrance of the in- 
fecting streptococci depends and the manner by which the body overcomes 
the infection are very imperfectly understood and the recent investigations on 
scarlet fever have furnished no explanation of them Whether the specific 
scarlatinal toxemia has any part in making the septic streptococcus infection 
more serious is still uncertain Certainly such added specific toxemia pro- 
duces a more intense clinical illness during the first week of the infection, al- 
though in general the complications and sequelae of streptococcal infections 
without a rash appear to be quite comparable in degree and severity with 
similar infections of scarlatina with typical toxic rash 

In the past 50 years the morbidity of scarlet fever has apparently m- 
ci eased while the mortality has decreased The most probable explanation 
of this is that during this period there has been an increasing percentage of 
very mild infections Whether such infections are actually acquiring a less 
virulent character, or whether many patients now diagnosed as scarlet fever 
were previously called nonscarlatinal toxic rashes it is impossible to deter- 
mine, but possibly both factors play a part in the increased morbidity and de- 
creased mortality In recent years the mortality has varied from 0 5 per 
cent to 3 per cent, and the normal mortality is considered to be around 2 per 
cent As with all streptococcus infections, especially when they occur in epi- 
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demic form, there are some years in which virulence and mortality are some- 
what above the noimal rate It is important to remember such periodical 
vai lations in the virulence of epidemics, especially in interpreting the results 
of therapy, since certain claims for specific therapeutic measures are based 
on moitahty vaiiations well within normal yeaily variations To the laity 
the term “ scarlet fever ” still carnes a menace to life and hearing not at all 
justified by the character of the disease as it exists today 

The question of the relationship of so-called nonscarlatinal sli eptococcus 
infections 01 those without the specific skin rash to typical clinical scarlet 
fever is an interesting one It is geneially accepted that when scarlet fe\er 
occurs m epidemic form, certain contacts suffering from typical strepto- 
coccus throat infections but with no rash or other specific toxic manifesta- 
tions, actually have scarlet fever infection without a rash On the othei 
hand, when sinnlai streptococcus throat infections occur sporadically, they 
are usually called merely acute tonsillitis and few consider a possible relation- 
ship between them and scailet fever Epidennologically, howevei, the phy- 
sician who treats scarlet fever finds that the majority of the patients he sees 
are sporadic cases and have not been in contact with anothei case of the dis- 
ease It has often been puzzling to understand how such a laige percentage 
of patients with a communicable disease could acquit e it without apparent 
exposuie It has, therefore, become mcieasingly evident from a purely 
clinical standpoint that stieptococci capable of producing scarlet fever are 
veiy widely distributed The problem of the specificity of streptococci caus- 
ing scailet fevei, theiefore, becomes of some importance epidennologically, 
and the question of whethei a certain strain of streptococcus or seveial 
strains, or indeed almost any pathogenic hemolytic sti eptococcus may cause 
scarlet fever, must be considei ed The classification of these organisms and 
their identification and separation has been studied by two methods First, 
by means of such bacteriological methods as agglutination and agglutination 
absoiption experiments with immune serums, and second, by a comparison 
of their ability to pioduce a specific skin leactive toxin, or specific erythro- 
genic substance which is neutiahzable by human 01 animal immune serums 
Several woi leers have shown, foi example, by agglutination tests with im- 
mune rabbit serums, that a very laige proportion of the strains isolated from 
scarlet fever had similar agglutinative characteristics and could be diffeien- 
tiated from strains isolated from nonscarlatinal sources, such as local or 
general pyogenic infections This stiongly suggested that certain strains 
were specific for scailet fever On the other hand it was latei shown that 
the streptococci isolated fiom early scarlet fever cases not only difteied from 
those from other sources but also differed from those streptococci isolated 
from patients with scailet fever dunng the third and fourth week of con- 
valescence Such differences suggest that the group relationships demon- 
strable by agglutination tests may be altered by the environmental factors m 
the host which change the specific agglutinability of the streptococci, and that 



SCARLET FEVER 


487 


these difteiences may not be due to inherent stiam differences Eagles, for 
example, believes that hemolytic streptococci are a group of organisms whose 
specific agglutinative qualities may be altered by factors operating upon them 
in vivo There is much ev idence for the belief that with streptococcus in- 
fections just as with tubercle bacillus infections, the different types of clinical 
disease produced may depend not on variations m the strain or type of in- 
fecting organism, but on differences m the host himself While age, portal 
of entry r , dosage and virulence of the infecting agent are of some importance, 
the varying reactivities of host’s tissues, such as cellular resistance, constitu- 
tion, and especially previous contact with the infecting antigen, must have a 
large effect on the type, character and severity of the clinical manifestations 
The second method by which attempts to demonstrate specificity have 
been made, has been the study of the ability of any given organism to pro- 
duce a scarlatinal toxin, or the specific erythrogemc substance in culture 
filtrates Most streptococci isolated from scarlet fevei produce such toxin, 
although theie is a considerable variation m the amount of toxin formed by 
different stiains Streptococci from nonscarlatmal sources, such as middle 
ear and mastoid infections in infants or othei suppuiative lesions, and even 
erysipelas also produce scarlatinal toxin in a large percentage of cases, and 
different organisms show a similar variation in titer of toxin Occasionally 
strains from nonscarlatmal sources are far more potent in producing it than 
scarlatinal strains This toxin from nonscarlatmal sources cannot be dis- 
tinguished from scarlet fever toxin, since it is neutralized by scarlatinal anti- 
toxin and immunization of Dick positive children by it is followed by the 
development of negative Dick tests to scarlatinal toxin As further evidence 
of the similarity between the toxin produced by streptococci of scarlatinal 
and of nonscarlatmal origin may be mentioned the effect of \anous types of 
streptococcus anti-serums on acute scarlet fever Many if not all \aneties 
of commeicial anti-streptococcus immune serums, such as anti-erysipelas 
serum and polyvalent anti-streptococcus serum, ha-\e the same effect m caus- 
ing a fan ly prompt fading of the rash and other toxic symptoms when ad- 
ministered early m scarlet fe\ er, as does the scarlatinal antitoxin made from 
strains of scarlatinal ongin It is possible, for example, to produce a 
Schultz-Charlton local extinction test or local blanching of an early scar- 
latinal rash by the mtradermal injection of 0 001 c c of certain commercial 
anti-erysipelas serums Since such serums are produced from strains other 
than those fiom scarlet fe\er, it seems evident that nonscarlatmal strains 
contain the so-called specific erythrogemc toxin with considerable frequency 
From such observations as have been briefly summarized it would seem 
that there is little evidence that scarlet fever streptococci possess a specificity 
that distinguishes them from other streptococci, that the potentialities of 
any streptococcus to cause scarlet fev er must depend largely upon its ability' 
to produce the erythrogemc toxin to which patients with clinical scarlet fever 
are susceptible, that a large percentage of streptococci from scarlatinal and 
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nonscarlatmal souices can foim this toxin, although there is some variation 
in the amount produced, and, finally, that if all strains of streptococci can- 
not secrete toxin in sufficient amount to cause the toxic symptoms m sus- 
ceptible persons after infection, certainly the dissemination of streptococci 
capable of producing the clinical disease is so widespread that one may well 
considei any open streptococcus infection as a potential source of scarlet 
fevei In general, if the infection occurs in a person immune to the toxin 
because of the piesence of specific antibody in his blood, the diagnosis is non- 
scarlatmal streptococcus disease, whereas if it occurs in a person susceptible 
to the toxm, the disease is called scarlet fevei 

The inconsistencies of this attitude are apparent and there is an increas- 
ing tendency among many to doubt whether scarlet fever is to be any longer 
considered as a distinct disease entity It seems likely that clinical scarlet 
fever is merely a toxic syndrome that accompanies hemolytic sti eptococcus 
infections m certain susceptible pei sons and it \\ ould be moi e consistent to 
consider it a scailatmal type of streptococcus infection or a streptococcus 
infection with scailatmal toxic reaction 

It has been mentioned that in the majonty of cases of scarlet fe\er in- 
fection, the specific toxic symptoms are mild and no attempt at specific 
therapy appears warranted In certain patients the toxicity is severe and in 
these, the injection of serum antitoxin produces a fauly prompt and often 
striking beneficial effect on the rash and other toxic symptoms Such an 
effect, however, is obtained only if the serum is gi\en in the first three days 
after the rash appears, and if serum is administered latei when the toxic 
symptoms ha\e reached their height, no beneficial results are observed 
Seium treatment, e\en though given early, appears to have little 01 no effect 
upon the septic manifestations 01 on the streptococcus local infection Fre- 
quently patients have been observed in -whom eaily serum treatment pio- 
duced a prompt and apparently complete cure of the specific toxic phenom- 
ena, but later the septic sti eptococcus disease spread alanningly and in 
ceitam instances was fatal Indeed as previously cited, piactically all dan- 
gerous manifestations are attributable to the septic component of the disease 
and occur or persist after the specific toxemic symptoms have disappeared 
The chief function of serum tieatment appears to be symptomatic and 
directed primarily^ at controlling the toxic symptoms When these symp- 
toms aie mild, the use of serum is not indicated A sti iking disadvantage 
of loutme use of serum in such mild cases is the frequency with which 
■various types of seium leactions occur, some of them causing considerably 
more distress than the scailet fever itself There is little evidence that 
serum treatment affects the ultimate outcome of the infection 

Although it would appear that the specific toxic factor and the specific 
toxemia play a far less important and serious part in scarlet fever than the 
septic streptococcus infection, the character of the toxemia and the mecha- 
nism of its production are of much interest There are two main hypotheses 
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which have been advanced to explain the pioduction of scailatmal toxemia 
These hypotheses aie quite different and a belief in one or the othei of them 
alters considerably one's conception of the mechanism of scarlet fever, and 
one’s procedure m attempting to control it They may be termed the form 
hypothesis which assumes that the toxic agent is a primary streptococcus 
bacterial exotoxm analogous to other such familiar toxins, and the allergic 
hypothesis which asserts that the streptococcus product producing the symp- 
toms is not primarily toxic and that its toxic action is due to an acquired 
hypersensitivity of the host’s cells from previous streptococcus infection 
Before speaking of the evidence supporting these hypotheses, these two types 
of poisons may be briefly defined so that the distinction between them may be 
more apparent A true toxin is a substance which poisons or injures nor- 
mal cells unless such cells are protected by the piesence of a specific neutiahz- 
mg antibody or antitoxin, which is a cellulai product resulting from previous 
contact with the same toxin An allergen, on the other hand, has no poison- 
ous action on normal cells unless such cells do have a specific antibody which 
is a product resulting from previous contact with the same allergen or anti- 
gen With a true toxin the specific antibody, therefore, protects the cells 
from toxic injury, while with an allergen the specific antibody renders the 
cells susceptible to toxic injury 

The chief observations upon which the toxin hypothesis is based are as 
follows 

1 The production of characteristic toxic symptoms by the injection of 
the filtrate into susceptible persons 

2 The appearance of a local area of erythema (Dick reaction) in the 
skin of susceptible persons after the intradermal injection of filtrate 

3 The presence of a neutralizing antibody in the blood of convalescent 
scarlet fever patients, of mail) persons with negative Dick reactions, and 
also of filtrate-immunized animals This antibody resembles an antitoxin 
since ( a ) when the toxic filtrate is mixed with serum containing the anti- 
body, the filtrate will no longer produce a positive Dick reaction on the skin 
of a susceptible person, ( b ) when the serum is injected intradermally m an 
early scarlet fevei rash, a local blanching of the eruption occurs after a few 
hours, and (c) intramuscular injection of serum in eaily scarlet fever cases 
frequently causes a relatively prompt disappeai ance of the specific toxic 
symptoms 

4 By the injection of filtrate into persons with positive Dick reactions, 
using small quantities at first, followed by gradually increasing doses, the 
Dick reaction becomes negative, and after some weeks the specific neutraliz- 
ing antibody appears m the blood 

It is apparent from the foregoing characteristics that, under certain con- 
ditions, the filtrate is toxic for man and that it stimulates the production of 
neutralizing antibody In these respects, the analogy to a tiue bacterial 
exotoxm is close Howe\er, in certain other respects the biologic reactions 
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and piopcities of the filtrate diffei considerably from known soluble toxins 
Foi example, the specific toxicity of the filtiate is limited to human beings, 
and in animals no toxic symptoms aie pioduced by its injection, in spite of 
the fact that animal blood contains no neutralizing antibody Young in- 
fants, also, show no toxic effect from the filtrate and have negative skin 
tests, even though they are unpiotected by the specific antibody Appar- 
ently, susceptibility to the filtrate is limited to human beings and acquired 
after infancy In addition, the filtrate itself is considerably more stable 
than a true toxin since its potency is relatively unaffected by heating and by 
age These and other discrepancies between the action and properties of 
scai latmal streptococcus filtrate and ti ue toxins make it less certain that the 
formei is a primarily toxic substance and suggest the possibility that the 
toxic effect of the filtiate m man might depend on an acquued allergic liypei- 
sensitivity 

According to the alleigic hypothesis tlieie exists an unsensitized state at 
birth but the streptococcus infections during early life and the absorption of 
specific antigenic substances produced by streptococci incite the production 
of specific antibody with a resulting cellular hypersensitivity A later in- 
fection by the same organism, if accompanied by rapid antigen absorption, 
produces a generalized hypersensitivity reaction evidenced by the toxic syn- 
drome of scarlet fever This reaction desensitizes the patient by the re- 
moval of the specific antibody Sensitized persons may, however, develop 
streptococcus infection characterized by slow antigen or allergen absorption, 
and under such circumstances the desensitization is accomplished graduall) 
without pioduction of a generalized scarlet fevei leaction The allergic 
hypothesis, howevei , assumes the possibility of another state with regard to 
the anti-scai latmal antibody, that is, an anti-anaphylactic state characterized 
by the piesence of a gieat excess of circulating antibody, which can combine 
with absorbed allergen in the circulation, and therefore pi event its leaching 
the sensitized cells Clinical allergic reactions occur, appaiently only when 
the antigen combines with antibody in the cells, and when antigen combines 
with free antibody in the cnculation no clinical toxic leaction occurs After 
an individual, as a result of excessive 01 continued absorption of the scar- 
latinal allergen, has developed a large amount of the antibody in the blood, 
he shows no clinical scarlatinal leaction to latei streptococcus infection It 
will be seen, therefore, that the allergic state of an individual with regard to 
the scarlatinal streptococcus alleigen at any given time depends upon the 
amount and location of the specific antibody present At birth he has none, 
and, therefore, there is no cellular skin sensitivity to the antigen (as shown 
by a negative Dick test), and there is no antibody demonstrable in the blood 
When, as a result of later streptococcus infections the cells develop specific 
antibody in them, their sensitivity is shown by the development of a positive 
skin Dick test but still no circulating antibody is present It is in this state 
of sensitivity that a streptococcus infection may be accompanied by the 
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scarlet fevei syndrome, after which the skm cells aie desensitized, the Dick 
test is negative, but theie is still no circulating antibody Indeed — and this 
is probably one of the most significant observations that favor the allergic 
theory — -not only during the period of the rash, but after the rash and other 
toxic symptoms have disappeaied, the erythrogemc antigen or toxin can be 
demonstrated in the patient’s circulating blood, that is to say, the patient’s 
blood seium produces positive Dick tests on susceptible or sensitive persons 
Such an observation of antigen m the circulation aftei desensitization could 
be expected m the case of an allergen, but the presence of a true toxin m the 
blood after recovery from the specific toxemia would appear difficult to 
understand 

Aftei desensitization, the absorbed antigen again stimulates the forma- 
tion of specific antibody and sensitization leturns, but when antibody is pro- 
duced m excess by the cells, it appears m the cnculation and the individual 
becomes anti-anaphylactic In this state, he is immune to the allergic mani- 
festations of antigen-antibody reaction, because when a subsequent strepto- 
coccus infection leads to further absorption of antigen, it is neutralized m 
the circulation and does not reach the sensitive cells The amount of cir- 
culating antibody varies from time to time as recurring streptococcus in- 
fection increases its titer, or freedom from the infection leads to its gradual 
disappearance from the blood, and the consequent unmasking of the cellular 
sensitivity The general leaction with rash and other toxic symptoms of 
scarlet fever occurs only m those persons who develop a hemolytic strepto- 
coccus infection with rapid antigen absorption when in this state of cellular 
sensitivity During the early progress of the general reaction in scarlet 
fevei , further combination of antigen with intracellular antibody can be sud- 
denly halted by neutralizing the circulating antigen by the injection of an 
excess of free antibody thereby ci eating a state of transferred anti-ana- 
phylaxis 

One final comment may be made on the two hypotheses Whichever 
one comes ultimately to be accepted as the true explanation of the scarlet 
fever symptoms, each of them can be regarded as somewhat unique If the 
streptococcus product is a true toxin, it is quite different fiom other such 
toxins, chiefly in its relati\ely weak toxic action and the fact that its activity 
seems limited to human beings On the other hand, if the agent is an allei- 
gen, the presence of a specific neutiahzing 01 inhibiting antibody and the hy- 
pothetical anti-anaph) lactic state finds no analogy m other human allergic 
reactions 

The alleigic hypothesis, however, is supported by a wealth of immuno- 
logic analogy, and has the merit of offering an adequate explanation for the 
various clinical phenomena observed in connection with hemol}tic strepto- 
coccus infections, skm sensitivity tests, and scarlet fevei 
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THE PRODUCTION OF EXTRASYSTOLES BY MEANS 
OF THE CENTRAL NERVOUS SYSTEM 1 

By C Korth, M D , Balm , Go many 

The occunence of centrally inaugurated heterotopic impulses in the 
human heart was hist repotted hy Lucke Auricular extrasystoles were 
observed in a 54 yeai old man in association with a skull mjuiy and severe 
commotio ceiebn A year aftci the injury the disturbance in rhythm had 
become even more matked, with the occunence of fairly long series of suc- 
cessive exti asystoles A second patient, aged 50, was observed, who for 
about seven years had suffered a compulsion polyuria resembling diabetes 
insipidus together with a slight fever which exhibited normal diurnal tem- 
perature variations These findings required for their explanation the as- 
sumption of a lesion in the nudbiam The condition persisted for several 
years, after which caidiac symptoms developed, and ventricular extrasys- 
toles were found m the electrocardiogram No heait disease could be 
demonstrated Lucke assumed a central production of the extrasystoles in 
both cases In the first case, a commotio cacbn and in the second, a lesion 
in the midbram had presumably led to a reaction in the region of the para- 
sympathetic nucleus 

Lucke cited as the only pieviously known phenomenon of similar nature 
the case descnbed by Kulbs of a 16 year old boy who developed a maiked 
bradycardia following a severe emotional upset The electrocai diogram 
showed a sinus lnadycardia with flattening of the P-wave and ventncular 
automatism This observation, however, is of no particular interest in 
connection with our present concern, the central origin of extrasystoles 
Even though we do not believe that the sharp distinction made by Wencke- 
bach and Wmterbeig between active and passive heterotopy is in complete 
accoid with the multiple possibilities of oiigin of extrasystoles, still, the 
occurrence of a compensatoiy lhythm in a veiy slow sinus fiequence piesents 
a condition which can be termed a normal behavior of the heart, purely pas- 
sive m origin In this papei, however, we aie considering the more or less 
“ active ” heteiotopies m the sense of Lewis’ “ heterogenetic ” contractions, 
that is, true extrasystoles We are concerned less with the strict classifica- 
tion of extrasystoles or their sharp distinction from parasystoles, for ex- 
ample, than with as fundamental an understanding as possible of the condi- 
tions of origin of heterotopy in the individual case It must be emphasized 
that responsibility for the origin of clinically observed extrasystoles can 
never be attributed solely to a single cause The occuirence of an extra- 
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systole is bound up with a definite situation originally created by the com- 
bined effect of many single conditions From such a standpoint, and m 
view of the experimental results shortly to be described, it seems to us that 
m both cases reported by Lucke, the assumption of a central stimulatory 
effect as the initial cause of the extrasystoles is "very likely valid 

If we assume the central origin of heterotopic stimulus formation in the 
heart, then the only pathway for the transmission of the stimulus that can 
be considered is that of the long cardiac nerves, particularly the vagus 
Until recently the difficulty of such a conception lay perforce m the fact that 
no action of the vagus on the ventricles of the mammalian heart could be 
demonstrated Direct vagus action is unlikely according to the most recent 
investigations as well However, Scherf’s very searching studies of the 
origin of extrasystoles show that there certainly exists an indirect vagus 
effect upon stimulus formation by teitiaiy centers He was able to demon- 
strate a paradoxical effect on mammalian heaits poisoned with acomtm 
Along with the normal blocking effect on the sinus node, there occurred 
-ventricular extras) stoles This indirect vagus effect is apparently to be 
explained by the arrival of the vagus aftectmg substance from the auricles 
to the ventricles, at the circulatory pathway, where it influences the damaged, 
peculiarly sensitive tertiar) centers in paradoxical fashion Engelhart 
found a much smaller content of vagus substances m the ventricles than in 
the auricles of the mammalian heart Scherf found m this fact supporting 
cadence for Ins conception of the manner in which the \agus affects the 
formation of stimuli in the ventricle To be sure, this still fails to explain 
why the vagus affecting substance, which has been brought to the ventricles 
by the circulatory pathway , does not have an inotropic effect as well (Roth- 
bergei and Scherf) 

The leflex origin of extrasystoles has been recognized for a long time 
Levy, m particular was able to generate extrasystoles in this way m cats 
under chlorofoim narcosis by means of stimulation of the accelerans 
Schott reported heterotopic stimulus formation m poisoned "hearts as a result 
of clamping off the carotids Schott has collected the extensive literature 
dealing with cardiac arrhythmias of reflex origin Among clinical obser- 
vations m this connection, only the findings of Lennox, Graves and Levine 
need be mentioned here These authors found extrasystoles in 70 per cent 
of patients on a surgical sen ice during operations on the head or neck, 
w'hereas dunng operations on other parts of the body extrasystoles were 
observed in only 40 per cent of the patients They concluded from this 
that vagus stimulation was responsible for the increased occurrence of ar- 
rhythmias during operations on the neck 

Beyond the mere idea that the extracardiac nerves are effective m the 
development of extrasystoles, it has recently been possible actually to produce 
extrasystoles by central stimulation Brow% Long and Beattie were able 
to produce extrasystoles by stimulation of the central -vagus stump m cats 
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which had been narcotized by means of chloioform, and they further suc- 
ceeded m causing cessation of the extrasystoles b) means of a pioperly 
directed incision m the hypothalamic region This “ extrasystole centei ” 
must of necessity have lam above the “ Sheri mg ton level ” Dikshit took 
up the experiments of Brow, Long and Beattie, and investigated the effect 
of substances injected into the ventricles of the brain on the production of 
extrasystoles In this way heteiotopic stimulus formation was inaugurated 
by means of the injection of acetylcholine into the lateial ventricle or into the 
third ventncle m the cat Since both "\agi were cut, transmission of the 
stimulus via the sympathetic was assumed Caffeine and nicotine were 
found to hare a quite similar effect In seveial different experiments, no 
elevation of blood piessuie, which may in itself cause extras) stoles, was 
observed It was further possible to demonstrate the cential origin of the 
extrasystoles, in that it was consistently possible to cause the exti asystoles to 
disappear very piomptly by means of the intravenous or intraventriculai 
injection of baibital Dikshit further assumes that the stimulating sub- 
stances exercise then effect on hypothalamic centers 

The effect of sti ophanthm when injected into the rcntncles of the brain 
m dogs was investigated by Ivorth, Maix and Wemstun The animals were 
trephined in a preliminary operation and it was possible to conduct the actual 
experiments without narcosis This was important because in this way the 
observations could be carried out on the completely intact heart without 
previous sensitization It was appai ent that the strophanthm had exercised 
an extremely stiong central stimulatory effect The electrocardiographic 
tracings regularl) showed a constant and -\eiy characteristic picture a few 
minutes after the injection theie developed fiist a sinus tachycardia, soon 
ventriculai extrasystoles appeared, which quickly became pieponderant and 
finally led to a true ventricular tachycardia with a rate of about 300 per 
minute Thus, strophanthm, when given mtraventricularly, causes a violent 
heterotopic formation of stimuli m tertiaiy centei s B) means of intra- 
venous administration of barbital, it was possible at once to cut short the 
ventncular tachycardia Since the tachycardia could be maintained even 
after section of the vagus, it may be said that the transmission of stimuli is 
possible b) way of both the svmpathetic and the vagus It is very difficult 
or indeed impossible, to distinguish between a a agal and a sympathetic effect 
(Wirkweise) (Scherf has pointed out the pioblems involved m the m- 
\ estigation of vagal and sympathetic effect on the origin of extrasystoles ) 
In addition to the above experiment, the effect of other highly active sub- 
stances (histamine, acetylcholine, thyroxin, etc ) was investigated It was 
found that the effect of strophanthm was distinctly different from that of 
the other substances tried It may be mentioned here that, as a result of 
the experiments of Korth, Maix and Weinberg, there must be ascribed to 
strophanthm a specific effect in increasing cardiac activity by way of the 
central nervous system The recognition of this fact would seem to be 
important for the understanding of the therapeutic effect of digitalis 
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In consideration of all these facts, we aie able to say that the possibility 
of the origin of ventricular extrasystoles on the basis of a stimulation of 
nerve centers m the brain has been experimentally demonstrated The 
\egetative nervous system is primarily to be consideied as the transmitting 
organ of the centi al stimulus 

We wish to leport herewith a clinical observation on a patient with 
softening of the left ceiebellar hemisphere, which furthers the hypothesis of 
a central nenous origin of ventricular extrasystoles 

Case Report 

A 58 year old coal dealei, J G, came under our caie March 8, 193? with the 
following history Three weeks pieviously he had suddenly been taken ill while doing 
gymnastic exercises He felt a “ tearing sensation ” in the region of his heart Im- 
mediately thereafter there were mild pressing sensations in the precordial region 
which, however disappeared after a few days Nevertheless, shortness of breath 
developed on mild physical exertion, often accompanied by sweating and vomiting 
Further, dyspnea, though less seveie, also occurred during the night so that the 
patient had to sit up foi a few minutes Ten days before his entrance to the 
clinic his physician had diagnosed a mild cardiac weakness and advised treatment 
m the clinic 

The patient gave a histoiy of severe diphtheria in childhood He had had diph- 
theria again as a soldier at the age of 20, for which he was kept in the hospital foi 
five weeks Nothing was known of any other previous illnesses 

The examination showed enlargement of the heart, especially to the left, con- 
firmed roentgenologically On fluoroscopy the left auricle also appeared enlarged 
and small calcifications could be demonstrated in the mitral valve The heart sounds 
were faint and no murmurs could be definitely heard The pulse was absolutely ir- 
regular and the electrocardiogram showed auricular fibrillation There was no edema, 
the liver was not swollen and percussion and auscultation of the lungs were negative 
A diagnosis of mitral disease was made Under strict dietarv treatment the patient 
had a marked diuresis He received verodigen from March 13 to March 20, corre- 
sponding to a total dosage of 2 grams of digitalis leaves He felt distinctly better 
and was allowed to be up out of bed occasionally The blood Wassermann reaction 
was negative The systolic blood pressure varied between 110 and 125 On March 
21, which was the fourteenth day of his illness, in the morning he suddenly complained 
of violent dizziness He was found lying m bed, groaning and covered with a cold 
sweat The patient was completely conscious and remained so He said that after 
his bath he suddenly felt verv sick, after which there was a sudden attack of severe 
vertigo so that he was able to reach his bed only with difficulty 

The examination showed the following findings The color of the patient’s face 
changed frequently and suddenly marked redness with plainly perceptible warmth 
of the skin was followed by equally abrupt pallor At short intervals beads of cold 
sweat appeared on his forehead and cheeks The fingers of both hands occasionally 
showed a cyanotic bluish color and felt cold He could not sit up m bed A few 
minutes later it was observed that the left half of his face drooped The folds of the 
face on the left side were smoothed out m comparison with the right In addition 
the patient complained of recurrent attacks of nausea However he did not vomit’ 
The blood pressure remained unaltered The tendon reflexes m his arms and legs 
were diminished, but equally strong on both sides, and pyramidal tract signs were not 
demonstrable The pupils reacted normally to light and convergence There was no 
nystagmus There was no dysphagia 
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Particulaily striking was a noticeable lriegularity of the pulse While even the 
day before his pulse had been almost regular, even with the continuing auricular 
fibrillation, now suddenly numerous, or indeed showers of extrasystoles could be heard 
over the heart The size of the heart was unchanged on percussion The patient 
was given atropine 0 001 gm subcutaneously About % hour after the injection and 
an hour after the onset of the grarc clinical picture the pulse again became more 
regular The following day no extrasystoles could be noted On the next day the 
patient failed noticeably The marked vasomotor phenomena had ceased, to be sure, 
and only the vertigo persisted, and to a lesser degree than before The patient died on 
the evening of March 22 

The autopsy revealed an embolus at the origin of the basilar artery and acute pale 
softening of the left cerebellar hemisphere The mitral valve was markedly stenosed 
as the result of an old endocarditis, with scarring of the external papillary muscle 
The left auricle was markedly dilated and hypertrophied It could be assumed, ac- 
cordingly, that the embolus in the cerebral artery had its origin in the left auricle 

In figuie 1 we have placed togethei seceial diffeient clectrocai diograplnc 
tiacmgs of this patient The first tiacing lepiesents the electrocardiogram 
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Fig 1 

"lop tracing March 19, befoie the attack 

Middle tracing March 21, % hour after the attack 

Lower tracing March 22, the day after the attack 


of Match 19, the day befoie the apoplectic insult Auricular fibi illation is 
apparent The effect of the digitalis medication is seen in the reduction of 
the ventricular rate to about 60 pei minute The interval cannot be definitely 
determined because of the fibrillary arrhythmia The second tracing is 
from the electrocardiogram of March 21, about one-half hour after the 
onset of the attack Numeious ventricular extras^ stoles, which occui in 
approximate alternation with normal beats, are apparent In no instance do 
two normall) conducted ventricular beats follow' one another, giving the 
picture of bigeminy The rate of the conducted beats show's no essential 
change from that of the preceding day At least, no demonstrable tachy- 
cardia has developed A rather long interval between an extrasystole and 
the next normally transmitted ventricular beat is evident In the bottom 
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tracing we have finally the electi ocardiogram of March 22 The extia- 
systoles have completely disappeared The ventnculai late has meanwhile 
risen to approximately 140 

Thus in this case, m the couise of an apoplectic insult affecting the left 
cerebellum, there suddenly developed showers of extrasystoles The un- 
usually marked vasomotor phenomena with simultaneous facial paralysis 
give rise to the presumption that medullary centers were sympathetically 
involved by the acute softening We were unable to find any simpler and 
more obvious explanation of the extrasystoles than the supposition of a 
stimulating eftect on the bulbar vagal center In favor of this is also the 
fact that the extrasystoles weie easily suppressible by means of atropine 
We particularly wish to emphasize that the patient was full)' conscious both 
during the insult and later, that the blood piessure lemained unchanged and 
that there were no signs of circulatory failuie 

It is further important to an undei standing of these extrasystoles to note 
that the patient had received a total of 1 9 gm of digitalis during the days 
preceding the onset of the insult Just as in the case of the experimental 
extrasystoles produced reflexly by the cardiac nerves, previous intoxication 
of the heart was necessary, so in our case the digitalis treatment provided 
the necessary “ sensitization ” of the heart muscle In the presence of an 
already existent readiness for heterotopic stimulus formation, the vagal 
stimulus resulting from the insult led to this manifestation of the heterotopy 
Our observation presents a clear analogy to the paradoxical effect of a vagal 
stimulus on the formation of stimuli in the heart poisoned by acomtin as ob- 
served by Sclierf Even though the normal stimulus-inhibitory effect of the 
vagus on the sinus node is not demonstrable in our patient because of the 
auricular fibrillation, nevertheless we may assume a negative dromotropic 
effect of the vagal stimulus on the atrioventricular stimulus conduction To 
be sure, it must be noted in this connection that the digitalization had already 
in any case led to a clearly evident retardation of ventricular activity, but 
during the insult the rate of conducted impulses is rather lowered than other- 
wise, or at any rate not increased Quite m opposition to this is the extra- 
ordinarily increased stimulus formation in a tertiary center 

The foregoing observation may, I hope, serve to mspiie greatei attention 
to the occurrence of extrasystoles during cerebral affections We may 
probably assume that such heterotopies are more frequent than might at 
first be suspected Besides the considerable theoretical interest which the 
“ central extrasystole ” may claim, there is its practical significance It may 
well be that, as Lucke has indicated, centrally produced disturbances m 
cardiac rhythm sympathetically involve the performances of the heart and 
that an affection of the heart of central origin is of essential prognostic sig- 
nificance in a primary cerebral disease 
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Summary 

A buef levicw is given of 0111 picscnt knowledge of the possibility and 
the manner of origin of reflex and centrally originated extrasystoles In 
this connection is presented the discussion of a clinical observation concern- 
ing the sudden occurience of ventricular exti asystoles m a 58 year old man 
during an apoplectic insult with softening of the left half of the cerebellum 
It is hypothesized that m this case the exti as) stoles were 01 lgmated centrally 
by means of a stimulatory effect on the medullary vagal nucleus Finally 
attention is directed to the theoietical and practical significance of central 
extrasystoles 
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AN ARTICLE CONTRIBUTED TO AN ANNIVERSARY VOLUME IN HONOR 
OF DOCTOR JOSEPH HERSEY PRATT 

THE IMPORTANCE OF EMBOLISM AS A COMPLICA- 
TION OF CARDIAC INFARCTION - 

By George Blumer, F A C P , New Haven , Connecticut 

The effect of sudden, non-fatal occlusion of one of the larger branches 
of a coronary artery is well known The result, in brief, is the formation of 
an ischemic infarct involving that portion of the heart muscle supplied by 
the obstructed vessel, the so-called myomalacia cordis The extent of this 
process depends on various factors, the moie important being the size of the 
occluded vessel and the extent of development of vascular channels capable 
of taking pait m the formation of a collateral circulation The variability 
of the process is of piactical importance at the bedside because certain 
chnical features are directly dependent on the presence of certain pathological 
changes If the necrosis of the affected area of heart muscle does not in- 
volve the pericardium, localized pericarditis, a valuable chnical sign, does not 
develop If the necrosis does not involve the endocardium lining the m- 
farcted area, mural thrombi do not develop and secondary embolism, at least 
from this source, does not occur It is well known that the necrotic process 
much more frequently involves the endocardial than the pericardial surface 
of the infarcted area Wolff and White 1 state that mural thrombi almost 
always develop over the infarct The valuable study of Meakms and 
Eakm 2 shows, however, that this statement is probably too sweeping, as 
mural thiombi occurred m only 46 7 per cent of their 62 autopsies It is 
important to realize that, on account of the frequency with which the left 
descending branch is involved, both ventricles are frequently the site of 
mural thrombi, although Meakms and Eakin’s figures indicate that they are 
about twice as common on the left as on the right side It is clear, however, 
that in many patients who have suffered an occlusion there is an opportunity 
for the detachment of emboli from both ventricles and for their lodgment 
both m the pulmonary and the s> stemic circulations 

There is no doubt that some of the earliei wi iters on coronaiy occlusion 
failed to lealize the impoitance of embolism as a complication of the result- 
ing infarction Othei obseners noted its occurience and commented on it 
Thayer 3 in lus article of 1923 clearly recognized the importance of the 
condition and diagnosed it during life Gordmier, 4 in Ins report on a series 
of 13 cases published m 1924, suggests that the sudden arterial plugging of 
the vessels of the brain, viscera or extremities indicates mvoh ement of a 
branch of the left coronary, while signs of pulmonary infarct suggest m- 
voh ement of the right coronary or its branches Hamman 5 m 1927, ap- 
* Recen ed for publication June 16, 1937 
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pears to have been the hist to specially emphasize the significance of embolic 
phenomena, paiticularly in diagnosis, and since his article numeious authois, 
including Allan, 0 Hauington and Wright 7 and Parkinson and Bedford 8 
have stressed their importance 

As might be expected, there is a decided difference between the figures 
covering the frequency of embolism based on postmortem examinations 
and those covering emboli diagnosed by clinical observation 

Tabu: I 


Site of Emboli as Show n by Autopsy 



No of 





Limb 


Mesenteric 

Author 

Autopsies 

Lung 

Brain 

Kidney 

Spleen 

Vessels 

Aorta Artery 

Meakins and Eakin 
Parkinson and 

62 

47 

4 

14 

9 

11 

2 


Bedford 

83 

7 

1 

9 

8 

2 

i 

3 

Wolff and White 

19 


2 

6 

2 



1 

Total 

164 

54 

7 

29 

19 

13 

3 

4 


Table 1, covering 164 autopsies, shows that 130 emboli were discovered 
in the organs of the 164 subjects This does not mean, however, that 130 
out of 164 patients had emboli, because multiple emboli in the same patient 
are by no means rare Table 2, covering 945 patients observed clinically, 

Tabu II 


Number of Patients with Clinically Detectable Emboli 


Author 

No of 
Patients 

No of Patients 

Show ing Emboli 

Anderson 9 

9 

1 

Blumer 

175 

27 

Conner and Holt 10 

287 

42 

Gordimer 

13 

3 

Howard 11 

165 

17 

Hyman and Parsonnet 

51 

17 

Levine 

145 

17 

Parkinson and Bedford 

100 

8 

Total 

945 

132 = 13 9% 


shows that 132 oi 13 9 pei cent had embolic manifestations lecogmzable 
during life Inasmuch as many small emboli fail to give rise to recogniz- 
able clinical phenomena and even fairly large emboli may be clinically latent, 
it seems certain that many moie than 13 9 per cent of patients with coronary 
occlusion have embolism However, it cannot be assumed that the clinical 
phenomena tesulting from arterial occlusion in the brain, viscera or ex- 
tremities are all of embolic origin Some of them are doubtless due, as 
Meakins and Eakm point out, to thrombosis occurring coincident with or 
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subsequent to the coionaiy tlnombosis Owing to the difficulty of deciding, 
even on the autopsy table, whether a given lesion is thrombotic or embolic, 
exact figures as to the relative frequence of the two lesions are impossible 
to obtain, and, as a matter of fact, the decision is of academic rather than 
clinical interest 

A knowledge of the oigans most frequently the site of embolism is of 
practical importance Table 1, based on autopsy material, shows that the 
lungs are most frequently involved, followed by the kidneys, the spleen, the 
peripheral vessels, the brain, the mesenteric vessels and the aorta Table 3, 


Table III 

Site of Emboli as Observed Clinically 


Author 

No of 
Emboli 

Lung 

Brain 

Ev- 

Kidney Spleen tremity 

Periph- 
ery' Aorta 

Blumer 

35 

16 

9 

1 


6 

3 

Gordmier 

4 

2 

1 

1 




Howard 

17 

9 

3 

2 


2 

1 

Levine 

17 

5 

7 

1 

1 


2 1 

Parkinson and Bedford 

8 

3 

3 

1 

1 



Total 

81 

35 

23 

6 

2 

8 

6 1 


based on 81 collected clinical cases, shows that clinically also the lungs are 
most frequently involved, followed by the central nervous system, the ves- 
sels of the extremities, the kidney and surface vessels, the spleen and the 
aorta It is obvious that pulmonary and cerebral emboli would be those 
most likely to be clinically recognized because they so frequently lead to 
obvious symptoms and detectable clinical signs The same is true of oc- 
clusion of the arteries of the extremities, which usually causes readily recog- 
nizable and chaiacteristic changes Small emboli in the spleen and kidney 
could be much more readily overlooked, especially in patients so seriously 
ill as many of these patients are 

The penod in the disease at which emboli aie likely to occur varies 
within wide limits In a collection of 40 patients with emboli observed by 
the author or taken from Levine’s series 12 just 60 per cent showed evidences 
of embolism within 10 days of the occlusion The remaining 40 per cent 
showed embolic phenomena between the elev enth and the thirty-eighth day 
In some instances embolism occurred almost simultaneously with the 
coronary lesion, but this took place in only two out of 40 patients and it is 
possible that the lesions were thrombotic rather than embolic Embolism 
on the second day is not uncommon , one such case seen by the writer oc- 
curred when the patient was unfortunately upset while being carried upstairs 
m a chair The largest number of embolic phenomena occurred from the 
seventh to the tenth day The number of cases with definite informa- 
tion as to the time of embolism is, obviousl} , much too small for accurate 
statistical purposes and these figures must be regarded as merely suggestive 
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The chmcal manifestation s of embolism in these patients weie the usual 
ones In the pulmonaiy cases sudden pam in the chest, hemoptysis, cy- 
anosis, shock and physical signs of local pulmonary change were usually 
picsent In the cerebral cases the picture varied with the localization of 
the lesion, partial or complete hemiplegia, with or without aphasia, being 
the most common lesion in the severer cases In some patients minoi effects 
such as ptosis of one eyelid, visual hallucinations, strabismus or temporary 
amblyopia wcie obsened The imolvement of peripheral -vessels, almost 
always in the lowei extremities constituted a serious pioblem when it oc- 
curred Gangrene commonly resulted and frequently the condition of the 
patient was so pool that active surgical intei vention could not be seriously 
consideied and, on account of very low blood piessure, the use of vaso- 
dilators was hazardous Imohement of the skin -vessels was seen occasion- 
ally, resulting in superficial areas of gangiene Sudden attacks of local 
peripheral pain without obv ious signs, were present in one of my patients 

There is a small group of cases which require special consideration, 1 e 
those m whom embolic phenomena occui red months or even years after the 
coionary occlusion* One patient, personally obscived, had a cerebral ac- 
cident. presumably an embolism a year after the occlusion In one of 
Levine’s patients a left hemiplegia de\ eloped eight months aftei the occlu- 
sion Hyman and Pai sonnet 1S cite two patients who died of cerebral 
embolism one thiee years and one five yeais aftei a coronary occlusion 
One can haidly assume I think, that the emboli m these patients originated 
m a muial thrombus which developed over the infarcted area at the time of 
the attack, for the fact that these patients recovered fiom the attack made 
it probable that these tin ombi became organized and hai mless as a soui ce of 
emboli It is possible but not probable in view of the usual postmoitem 
findings m healed infarction, that thrombosis is more likelv to develop at 
the site of a foimer mfaiction than elsewheie, even yeais after the ongmal 
lesion It is more likely pei haps, that the emboli in these patients had their 
origin in intiacaidiac thiombi developing elsewheie in the lieait as a lesult 
of pool cuculation, just as they' not infrequently develop in appaiently well 
compensated cases of nutial stenosis The question cannot be conclusively 
decided without more postmortem evidence 

The most impoitant beaiing winch the question of embolism following 
caidiac infarction has is its influence on piognosis It is ceitainly tiue that 
many of these patients lecover fiom pulmonary infaicts but, as McNee 14 
has shown, the detachment of pulmonary emboli large enough to cause death 
may occur Furthermoie, theie can be little question that the added strain 
associated with the development of one or more pulmonary 7 infarcts may 7 
prove too severe a burden on the damaged heart In my limited experience 
the development of cerebral embolism during the acute phase of cardiac 

* These cases are not included in table 3 
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infarction has usually resulted disastrously Recovery after late cerebral 
emboli may undoubtedly occur Embolism of the larger vessels of the 
limbs has a most serious effect on the prognosis, for the impaired circulation 
and the low blood pressure encourage the de\ elopment of gangrene and the 
outcome is commonly a fatal one 

So far as tieatment is concerned, it would seem that the frequency with 
which mural tluombi are present in coionary occlusion serves to emphasize 
the necessity for prolonged and absolute rest during the acute phases of the 
process It also justifies the attitude of many clinicians regarding the 
avoidance of medication with digitalis, unless there is some very definite 
indication for its use, such as auricular fibrillation 

The following conclusions seem justifiable 

1 In patients with cardiac infarction due to coronary occlusion mural 
thrombi are present over the endocardial surface of the mfarcted area in 
about 50 per cent 

2 These mural thrombi may be limited to one cavity, but are frequently 
present m both the right and the left side of the heart 

3 Fragments of such thrombi are detached and produce clinically recog- 
nizable embolic phenomena in about 14 per cent of patients with cardiac 
infarction 

4 Embolism is most likely to occur during the first 10 da>s following 
a coronary occlusion 

5 Embolism of branches of the pulmonary arteiy is the most frequent 
type, but is less serious prognostically than cerebral embolism and embolism 
of the larger vessels of the extremities 

6 The frequency of such emboli emphasizes the importance of absolute 
and protracted rest and the avoidance of medication by digitalis, unless 
especially indicated, in the treatment of cardiac infarction 
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KAPOK AND MOLDS AN IMPORTANT 
COMBINATION ' 

By Harold C Wagner, M D , and Francis M Rackemann, M D , 

Boston, Massachusetts 

In a former study of kapok (“ silk floss ”) we 1 showed that a consider- 
able number of patients with asthma have been relieved of their symptoms 
simply by eliminating kapok from the environment We pointed out that 
the fibers of new kapok, freshly removed from the pod, have a high luster 
and resiliency, that extracts of them rarely give skm tests, that this kapok 
fresh and new, does little harm Old kapok, however, which has been used 
as the stuffing of pillows, mattresses, and furniture, for some time, has a 
dull appearance The fibers are dry and brittle, and readily break down 
into a fine dust Extracts of old kapok give positive skm tests m many 
patients and the dust of old kapok is a frequent cause of asthma and other 
allergic disorders The new and the old material have physical and chem- 
ical properties which are quite different and the content of the skm active 
principle appears to run parallel with the other properties 

What causes these changes due apparently to “age” m kapok? Van 
Leeuwen 2 believed that fungi were the causative agents He observed that 
Aspet giUtis fumigatus which had been isolated from old kapok and which m 
itself gave negative reacting extracts, was able to convert non-reactive kapok 
into reactive kapok if it was allowed to grow on the non-active material 
On the other hand, G T Brown 3 in his recent studies on the importance of 
molds to allergy was unable to demonstrate any changes occurring in ster- 
ilized kapok after its inoculation with cultures of molds and other micro- 
organisms including various species of alteniana, aspergilh, and mucoi 
The observations of Cohen 4 and his fellow workers with raw cotton 
suggest that other factors can be responsible They found that non-reactive 
cotton which had been sterilized and kept sealed for several months became 
reactive The changes had taken place in the absence of viable micro- 
organisms, and moreover, as the materials were in sealed containers, it is 
doubtful whether other external factors such as ox) gen or carbon dioxide 
could have been important in bringing about the changes observed The 
evidence presented was more in favor of internal factors that were ther- 
mostable and which perhaps possessed properties similar to those found in 
enz} mes 

These picvious observations lia\c not explained the clinical findings 


* Received for publication Mav 14, 1937 
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llieie is need for additional studies, and in this present work, we have en- 
deavored to investigate a few of the factors which we believed were im- 
portant m the case of kapok 


Experimental 

At the outset it was necessary to ascertain what effect stei lhzation by 
heat might have on the skin active pi inciples of the various materials that 
would be used in the woik Suitable quantities of old kapok, old cotton 
lintei s, and of house dust, weie sterilized for tlnee hours at a pressure of 
15 pounds per square inch Aftei cooling, each substance was extracted 
with Coca’s solution and each extract was tested in the skin of seven pa- 
tients The skin tests with the extracts of the sterilized materials gave 
lesults •which avcic in e\ei) case identical with the results of skin tests with 
extiacts of the onginal unstei lhzed materials Thus, whatevei the skill 
active principle in old kapok, m old cotton linters, and m house dust may he, 
it is not affected by ordinal y sterilization 

A second expel iment was designed to study the effect of time alone on 
sterilized material Cohen’s experiment was repeated Samples of kapok 
fiber obtained from the fresh opened pod weie placed in large vials which 
were then sealed with rubber caps and stei lhzed for three hours in the auto- 
clave To equalize the inside and outside pressure of the vial during 
sterilization, a hypodermic needle plunged through the cap was used as a 
vent At the end of sterilization, the needle was removed and the vials 
further sealed with melted paiaffin At this stage, the fibers as seen through 
the glass of the vial appeared to have lost some of their luster and to have 
darkened in color The vials of sterilized new kapok weie then placed as 
follows One was set upon the window ledge so as to be exposed to the sun- 
light Another -was placed in a co\eied box that was put in a laboratory 
drawer As a conti ol foi any possible changes occunmg due to tempera- 
ture, a third vial was placed in the rear of the laboi atory ice box All vials 
were left undisturbed for a period of six months At the end of this time, 
the materials within the vials were removed, weighed, and extracted with 
Coca’s solution on an equal weight volume basis They were sterilized by 
Seitz filtration All the extracts appeared alike and no visible difference 
could be noted between them and other extracts of freshly isolated pod 
kapok Skm tests with the three extracts were made in 18 subjects who 
were known to give good skm reactions to old kapok but the lesults were 
entirely negative Moieovei, these same tests weie repeated in 14 of the 
18 subjects and again gave the same negative results We theieby con- 
cluded that, at least within a period of six months, no significant changes 
had occurred m sterilized and sealed pod kapok whethei it was exposed to 
sunlight, piotected from light, or kept at tempeiatuies of 8°, oi at oidinary 
room tempeiature 

In a third expei iment, the effect of diyness was investigated A mode- 
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rate quantity of sterilized pod kapok was placed m desiccators over calcium 
chloride and over concentrated sulphuuc acid These likewise remained 
undisturbed for six months after which time the kapok was removed and 
extracted at once and taken to the clinic for testing purposes In a series 
of 10 old kapok sensitive individuals, all extracts of the dried kapok ga\e 
negative lesults in all instances Apparently piolonged exposuie to a dry 
atmosphere dots not cause any appieciable change m the skin leactivity of 
new kapok If loss of moistuie is the cause of breakdown in the kapok 
fiber, it alone is not the cause of the development of skin leactmg factois 

At this point in the study, the supply of pod kapok gave out (We weie 
informed that the Dutch Government has prohibited the shipment of kapok 
pods and seeds from its colonial possessions ) We were forced to be con- 
tent with the use of new kapok fiom a fieshly opened bale + This matenal, 
while not as mactne as the pod matenal so far as skin tests were concerned, 
w r as distinctly less reactn e than old kapok 

In a fourth experiment, w r e sought to rule out the possible effect of 
oxygenation and carbon dioxide action We reasoned that if either of 
these processes was important to the changes, an increased concentration 
might speed up the reactions so that their effects could be observed within 
a comparatively short time To study this matter, three large florence 
flasks were half filled with bale kapok and sterilized for three hours m the 
autoclave After this treatment, we observed as before that gross changes 
similar to those mentioned m the case of pod kapok were present The 
fibers had less luster and w r ere of a darker shade of yellow The flasks 
were allowed to cool over night and the next morning they were fitted with 
sterilized stoppers and tubing so that the atmosphere within the flasks could 
be easily changed Into one of the flasks, cotton filtered oxygen was al- 
lowed to pass for a period of 15 minutes The oxygen supply was then 
shut off and the feeding and exit tubes clamped tightly In similar fashion, 
the atmosphere in the second flask was changed to carbon dioxide The 
third flask was left sealed and served as a control Thereafter, ovei a 
period of three months and at intei vals of every three da) s, the oxygen and 
carbon dioxide in the first two flasks were renewed by the same technic 
Meanwhile the flasks were kept at room temperature At the end of three 
months, the material in each of the three flasks showed no changes in the 
gross appearances It was removed and extracted The three extracts 
were adjusted to an equal weight volume basis and were tested m 14 sensi- 
tive subjects In all cases, it w r as impossible to distinguish any diffeience 
m the skm tests between the extiacts of the material winch had been exposed 
to eitliei oxygen oi carbon dioxide and that of the control The evidence 
w'ould indicate that the presence of concentiated ox)gen or carbon dioxide 
alone over a piolonged period of time was not an important factor m activat- 
ing relatively inert new r kapok 

* The material v as obtained through the courtesr of the Kapo Products Company 
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In a supplementary expenment and with the purpose of additional con- 
tiol, oxygen and carbon dioxide respectively, were bubbled at rapid rates 
through extracts of old and new kapok for periods of two to eight hours 
Skin tests with extracts treated in this manner gave results that were com- 
parable m all lespects with the untreated extracts Apparently the skin 
active pi maple in kapok extracts is not easily, if at all, affected by continuous 
contact with pine oxygen or with pure caibon dioxide 

Meanwhile, othei investigations of the possible effects of micio- 
oiganisms were m progiess Extiacts of the puie cultures of the common 
molds isolated from old kapok and described m a previous paper by Conant 
and the writers 0 were tested on a group of 54 old-kapok-sensitive indi- 
viduals Ten patients gave moderately positive reactions with the extract 
of chaetomium species , nine with the extract of Aspe) gillm mgci , nine with 
the extract of penicillium species, and seven with the extract of Rlnzopus 
nigricans These results aie compilable to those of Brown 3 and of Fetn- 
berg 0 both of whom have tested large groups of allergic patients with 
extracts of the more common molds 

So far then, it has been demonstrated, first that extracts of new, unused, 
and freshly obtained kapok give negative skin tests , that this new material 
may be held in the laboratory under various conditions for considerable 
periods of time and still its extracts will give negative tests Second, that 
extracts of the cultures of molds readily isolated from old used kapok gave 
positive skin tests in only a few of the old-kapok-sensitive patients 

Evidently, the many positive skin tests obtained with old kapok exti acts 
depended neither upon the substance itself — the kapok fiber, nor upon the 
molds themselves that might grow in it Perhaps, however, they depended 
upon the combination of molds plus kapok, that certain molds growing on 
this particular substrate would cause chemical changes which would result 
m the development of skin reactive principles 

To test this idea, the following series of experiments were earned out 
From Professoi Weston we learned that ceitam molds have a predilection 
for certain substrates , that even in a single species, diffei ent individuals may 
have habits of growth which are quite different, one from anothei , and 
therefore, that it is impoitant in any inoculation experiment, to use those 
strains which there is reason to think might grow well on the paiticular 
substrate The idea of obtaining the inoculum by washing the old used 
material and using all the organisms obtained m the sediment was developed 
The proceduie employed was as follows Generous samples of the vari- 
ous old matenals — old kapok, old cotton lmters, and house dust — were wet 
down well with sterile salt solution (0 9 per cent) and the mixtures were al- 
lowed to stand and extract foi appi oxunately one hour Then, the materials 
were stmed vigorously The mass was squeezed in gauze and the dirty 
fluid was collected m a steule container The sediments were separated by 
centnfuging at high speed, adding increments of 40 c c of the fluid until a 
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sufficient amount of sediment had been secured The supernatant fluids 
which contained extracts of old kapok, of old cotton hnters, or of house 
dust, were discarded, but when later the sediments were washed m three 
changes of salt solution, the washings were saved and pooled for control 
purposes The washed sediments were suspended in sterile distilled watei 
and transferred to sterile atomizers from which they were sprayed in liberal 
quantities into flasks containing the substrate These flasks weie prepared 
m this way Liberal quantities of kapok fiber from the bale, cotton fibeis 
from new unopened bolls,* and finally, the fibers of commercial non-ab- 
sorbent cotton, were finely cut with scissors, placed m florence flasks, steri- 
lized in the autoclave, and finally spray inoculated After inoculation with 
the spray, the mouths of the flasks were covered with inverted beakers and 
placed in large tin cans that were fitted with tight covers To secuie a high 
degree of humidity, the lower portions of each can were packed with mois- 
tened sphagnum moss The relative humidity within the cans was checked 
at frequent intervals through two small holes in the covers and was always 
found to be above 80 per cent In this experiment, all flasks were prepared 
in duplicate, and to eliminate the possibility of cross contamination, separate 
cans were used for each inoculum and its set of substrates The cans were 
kept m the laboratory at ordinary room temperature At the end of 60 
days, one flask of each duplicate set was removed from the cans , the othei 
flask being taken out after 120 days Grossly, most of the flasks showed 
evidence of the growth of molds among the fibers — a few colonies black, 
yellow, green, or gray were seen here and there and moie of them in the 120 
day flasks, but the growth was not uniform or constant for any one sedi- 
ment-inoculum or any one substrate The heaviest growth seemed to be in 
the flask containing boll cotton which had been inoculated with old cotton- 
linter sediment, thus supporting the suggestion of Dr Weston that certain 
molds have a predilection for certain substrates Non-absorbent cotton 
seemed unable to support a growth of molds, for none of the flasks contain- 
ing this material showed any gross change even after standing in the moist 
chamber for 120 days — and this was regardless of which particular inoculum 
was used At the end of 60 days, the material in the first set of flasks was 
extracted by adding Coca’s buffered phosphate solution to it and allowing the 
mixture to stand over night The extracts were adjusted on a uniform 
weight-volume basis and were filtered first through paper and then through 
a Seitz wafer At the end of 120 days, the second flask of each set was 
removed, examined, and extracted in the same manner 

Skin tests with the extracts were made as soon as they were prepared 
Controls were provided as follows Similar flasks of the vegetable fiber sub- 
strates were inoculated with mixtures of known mold cultures while others 
were inoculated with a bacterium — B sitbtilis being chosen Another set 
of flasks was placed in the moist chambers without an> inoculation 

* The cotton bolls were obtained through the courtesy of The Murray Company Dallas, 
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The sediment inocula were tested separately to see whether they alone 
might give skm tests The washings of these sediments were pooled and 
saved as descnbed, but skin tests with them were always negative Each 
of the sediment suspensions was planted on duplicate dextrose agar slants, 
one set being incubated foi 48 hours and the other foi one week At the 
end of these incubation penods, the whole cultures were extracted with 
Coca's buff ei ed saline and the extiacts passed through sterile Seitz filters 
Skm tests with each extract gave negative leactions in a gioup of kapok- 
house dust-cotton hnter-sensitive subjects 

Table I 

Skm tests with extracts of bale kapok, boll cotton, and non absorbent cotton which had been 
sterilized first and then inoculated with dust sediments and microorganisms Test 
subjects all skm sensitive to old kapok 
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B K = Bale kapok B C = Boll cotton N C = Non absorbent cotton 
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The results of skm tests with the extracts of the inoculated flasks are 
shown m table 1 

These results were not striking with any of the 60 day extracts and for 
the most part the reactions, where positne, were distinctly less than those 
given by the extracts of the corresponding old material The greater fre- 
quency of positive reactions with the 120 day extracts is good evidence that 
the de\ clopment of the active skm-test principle is associated with the 
amount of growth The boll-cotton, cotton-hnter sediment combination 
which showed the greatest amount of mold growth yielded extracts which 
ga\ e the greatest number of positive reactions of any of the combinations 
The negative reactions with the extracts of the controls indicate that the time 
element alone is not an important factor m the formation of the active 
principle 

The results do not show any relationship between the three mocula 
Boll cotton inoculated with each of three sediments gives different results 
m each instance This observation is interesting as the studies of Cohen 
et al indicated that the active principles of house dust and old cotton lmters 
had a common source The negative skm tests with non-absorbent cotton 
however inoculated also indicates that the principle necessary for the growth 
of molds is similar to that necessary for the production of skm tests — the 
principle being remo\ed in the manufacture of non-absorbent cotton 

Sterilized materials yielded only a meager growth after a period of 60 
days This raised the question whether sterilization m itself had affected 
the materials so that they became less suitable for the growth of molds To 
investigate this possibility, the 60 day set of the previous experiment was 
repeated, using unsterihzed materials Inoculation with the common mold 
mixture and with the B subtihs culture was omitted m this experiment, the 
controls being simply the unsterihzed, umnoculated material which had been 
incubated m the same way When this unsterihzed material was inoculated 
with the mold containing sediments, a marked growth was obtained Not 
only were there isolated colonies here and there between the fibers, but the 
contents of the flasks containing boll cotton and bale kapok all showed a 
dirty gray color with numerous black and yellow colonies In contrast, the 
non-absorbent cotton flasks had no obvious growth and the umnoculated 
flasks showed no obvious growth 

The results of skin tests with extracts of the flask contents after incuba- 
tion for 60 days in the moist chamber are shown m table 2 The results 
here are quite different from those obtained with the sterilized material 
As the table shows, skm tests were not only positive but were often well 
maiked Bale kapok and boll cotton gave positive results m almost all 
instances and regardless of whether they were inoculated with the sediments 
obtained from old kapok, from old lmters, or from house dust If left 
umnoculated, howe\ er, the results were negative This last is surprising 
because one vould suppose that the crude material might contain m itself 
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molds of various sorts which would develop and produce changes similar to 
those m the inoculated material Perhaps the time (60 days) was too short 
for full development or perhaps the samples obtained even though un- 
sterilized were yet more or less free of the common molds The former 
possibility is more likely It is noted in this experiment also that non-ab- 
sorbent cotton was not changed by mold growth sufficiently to produce a 
skm-test active extract 

Table II 

Skin tests with extracts of bale kapok, boll cotton, and non-absorbent cotton not sterilized but 
inoculated with various materials 60 day extracts Test subjects all skin sensitive 

to old kapok 
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BK = Bale kapok B C = Boll cotton N C = Non-absorbent cotton 


These experiments demonstrate that the cause of the breakdown in the 
kapok fiber as w'ell as the development of the skin test active principles in 
extracts of old kapok is the growth of molds upon the vegetable substrate 
Skm tests with the molds alone are usually negative, skin tests with the 
kapok itself are negative, but when molds and kapok are combined, positive 
skm tests became easily demonstrable The observations explain the clinical 
experiences previously described and point again to the great clinical im- 
portance, that is to say, the danger m the use of old kapok m the home 
The same considerations apply to cotton linters These vegetable fibers 
support the giowth of molds and so develop skm test active principles 
Non-absorbent cotton has, m the process of manufacture, lost something 
which is important for the support of mold growth as well as for the pro- 
duction of skin reactive extracts Presumably, the same argument will 
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apply to all untreated fibers of vegetable origin in contrast to those of animal 
origin — like hair and feathers 


Summary 

1 Steam sterilization of vegetable fibers (cotton and kapok) changes 
the material in some way so that molds will not grow well upon it 

2 Time alone produces no change in kapok fiber which has been steri- 
lized, regardless of whether this time be passed in the light, the dark, or the 
cold 

3 Drying has no effect in producing the skin-test active principle 

4 Oxygen and carbon dioxide have no effect even though the fibers are 
kept m the atmosphere of these gases for as long as three months 

5 Molds, however, will cause changes in both boll cotton and bale 
kapok, especially if the molds are taken from samples of old kapok, old 
cotton linters and house dust However, extracts of the inoculum itself 
give no skin tests 

6 The skm-test active principle is directly proportional to mold growth 
so that 

7 It is more marked m the 120 day cultures than m the 60 day cultures , 

and 

8 It is much more marked when unsterilized material is inoculated 

9 The experiments demonstrate that the active skm-test principle in 
commercial kapok depends upon the growth of molds in the kapok (vege- 
table) fibers 
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AN ARTICLE CONTRIBUTED TO AN ANNIVERSARY VOLUME IN HONOR 
OR DOCTOR JOSEPH MERSEY PRATT 

THE CLASS METHOD IN THE TREATMENT OF 
ESSENTIAL HYPERTENSION 

By Robert W Buck, M D , Boston, Massachusetts 

We are able to treat successfully such diseases as syphilis, allergic 
asthma 01 congestive heart failure because we have a good deal of accurate 
knowledge concerning then etiology and pathology, in the case of other 
conditions such as scuivy, malaria or pernicious anemia the lack of such 
knowledge did not prevent the discoveiy of a specific cuie Essential hy- 
pertension belongs to a thud group of clinical entities, the etiology and 
pathology of which remain to a consideiable extent obscure and for which 
there is no specific treatment Fortunately perhaps, our profession has 
never permitted a deficiency in its knowledge of the exact nature of a dis- 
ease to stand m the way of its therapeutics, so that there is no lack of sug- 
gestions for the care of the patient with hypertension Ayman 1 collected 
within a decade over 200 accounts of proceduies directed toward the relief 
of this condition The remarkable fact is that they were all successful' 
He analyzed 35 of these articles in some detail, and found that piactically 
every one reported complete or paitial symptomatic relief, and in the majority 
a model ate to marked reduction in blood pressure was repoi ted 

The “ good results ” obtained are not compaiable to the cuie of scurvy 
by the administration of orange juice or the relief of the symptoms of per- 
nicious anemia by liver therapy They consist m a subjective sense of 
improvement, the lelief of a variety of symptoms, and a fall in the blood 
pressure level All these results can be duplicated in patients treated only 
by suggestion, as Ayman has demonstrated It does not follow' that they 
are illusory Such knowledge as we have of the etiology and pathology of 
hypertension is consistent with the clinically obseived improvement which 
follows a variety of therapeutic measures if we consider that the two fac- 
tors common to them all aie sedation and the pievention or lelief of vaso- 
constriction Suggestion, by inspiring a sense of confidence as to the 
benefits of treatment, relieves worry, quiets the patient and permits him to 
relax There is no good theoretical reason w'hy suggestion should not 
thus accomplish sedation and vaso-relaxation as effectively (in kind and 
perhaps occasionally m degree as well) as luminal, alcohol, the mtntes, 
watermelon seed extract, mistletoe or surgery of the sympathetic nervous 
system 

I do not wish to seem to advocate suggestion as a method of stopping 
the pathological process which results m an arterio-capillary fibrosis or a 

* Received for publication April 7, 1937 
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necrotizing arteriolar sclerosis, beyond the point suggested by many literal 
minded persons that “ nervous tension ” may possibly play some part m 
furthering the progress of such lesions Confining ourselves to the con- 
sideration of the mere psychic benefit to the patient, it is pertinent to recall 
that the symptoms presented by patients with high blood pressui e in its early 
stages are identically those complained of by psychoneurotic patients Some 
observers have even concluded that “ the earl)' symptoms associated with 
essential hypertension are of psychic origin ” 2 

If we may conclude that sedation and relaxation are the two objectives 
to be sought in the treatment of our hy'pertensive patients, we are m a posi- 
tion to cease following the will o’ the wisp of specific cure and to settle down 
to the development of a well planned therapeutic regime Only thus can 
we rescue the hy'pertensive patient from the neglect that he now receives 
Our interest in him must not be casual and intermittent, as it now is for the 
most part, but continuous and purposeful 

A method of demonstrated value m the treatment of the psychoneuroses 
might be expected to be helpful in relieving the symptoms of hypertension 
The success of the “ Thought Control ” class established by' Dr Joseph H 
Pratt 3 at the Boston Dispensary in redeeming a very considerable number 
of these patients suggested to us that a similar method applied to the treat- 
ment of patients with hypertension might be equally valuable 

Certainly the power of suggestion is “ stepped up ” when the suggestion 
is administered to a group When a patient joins a group Ins individuality 
merges with it, and Ins individual resistance to suggestion is overcome by 
the contagion of the group response to its leader 

Again, the class method is helpful to the members of the group because 
of the morale which is developed in any association of persons working 
toward a common end It is always difficult for the patient to carry out 
any regime of treatment “ on Ins own ” The difficulty is comparable to 
that of self-mstruction in painting or drawing or gymnastics or Latin or 
mathematics Class instruction encourages competitive striving for results, 
it causes the members to try to emulate those who are most successful, it 
develops a spirit of cooperation and enthusiasm which is possible only m a 
group with a common objective 

We have for several months conducted a “ Hypertension Class ” re- 
cruited from patients attending the medical clinic at the Boston Dispensary 
The only requirement for membership is a high blood pressure The at- 
tendance of patients with advanced renal failure is not encouraged, but 
neither is it denied them 

Our purpose is to present to these invalids a program of living which 
will enable them to consistently lne at the optimum level of well being which 
is possible for them This is in many' or perhaps the majority' of instances 
surprisingly' high 

The program is built about a threefold approach which can be illustrated 
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giaphically by a triangle each side of which represents one aspect of the 
treatment This constitutes the Rule of the class (figure 1) and is demon- 
strated at each meeting 

By “ Medical Care ” we mean all treatment available in the clinic apart 
from participation in the class This may be medical or surgical and in- 



PSYCHOTHERAPY 

Fig 1 The Rule of the Class 


eludes such matters as the treatment of varicose veins, or diabetes, sinusitis 
or congestive heart failuie We make no attempt to supervise or direct 
this adjuvant treatment, but piefer to permit the patient to attend to the care 
of his own needs as these are discoveied by his regular medical attendant 
Wc simply urge upon him the necessity for his giving ordinary sensible 
attention to his general health 

The second arm of the triangle, “ Diet,” is a rather arbitrary affair To 
the average patient, a Diet is like Voltane’s God if It did not exist, he 
should have to create It I believe it is more desirable to build upon this 
hope than to antagonize our patients by denying the importance of a proper 
dietary The diet chosen is advised first on the grounds that it may be es- 
sentially beneficial It certainly is not harmful People who by necessity 
followed this diet m the Scandinavian countnes during the war years are 
reported to have shown a deci eased mortality not only from hypertension 
but also from other diseases, especially those accompanied by degenerative 
processes in the cardiovascular system This diet is that which Hmdhede 4 
has promulgated for many yeai s It consists simply of potatoes, baked and 
eaten with the skins intact, daik bread and butter, milk, and apples or other 
fresh fruit The members of the class are peimitted to vary this rather 
Spartan, but on the whole well balanced and certainly economical fare by 
occasional mild lapses on holidays or when they go out to dinner and do not 
wish to be thought eccentric If the diet is adhered to as well as most pa- 
tients do adhere to it, we need not woiry much about calories 

The base of the triangle is m fact the basis of our whole systematic 
method — the use of suggestion and psychotherapy In the class this takes 
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the form first of education and explanation The relatively benign course 
of essential hypertension is stressed, a plausible theory of its pathological 
physiology consistent with the knowledge we have is presented, and the 
importance of physical and nervous strain in the development of symptoms 
is emphasized Abundant material is available here for many lectures, 
which are received with interest and appreciation, and more, \\ ith a feeling 
of reassurance and often the alleviation of fear 

Further, the psychic origin of the symptoms of early hypertension is 
explained Without attempting any individual psychoanalysis, we simply 
point out o\er and over again the important role of the emotions, of appre- 
hension and worry and unpleasant thoughts m the genesis of symptoms 
The field here is too great to discuss withm a paragiaph The fact is that 
all middle aged hypertensives (and many others) need a spiritual director, 
or call him a psychiatrist, or a personality 7 worker if this seems preferable, 
and if as physicians we fail to utilize our opportunities in this direction we 
are not doing justice to our patients 

Finally 7 , at each class meeting, the importance is stressed and the prac- 
tice insisted upon, of regular and systematic relaxation We should like to 
advocate that the “ progressive relaxation ” of Jacobson 5 be developed and 
practiced by all of our patients, but the method is too time consuming and 
instruction in its use requires too much individual attention for it to be 
practicable It is possible to obtain results with a less elaborate technic 
We have a five minute relaxation period at each meeting during which all 
persons in the room are asked to individually follow the demonstration by 
the leader Here again, it is difficult to convey briefly the really profound 
effect which can be attained by the proper conduct of this five minute period 
of complete silence and repose The class members practice their “ relaxa- 
tion exercise ” once, twice or three times daily, if they are able, during the 
week 

A feature which is important, and never omitted, is the giving of “ tes- 
timony ” by 7 the older members The success of those who have been prac- 
ticing the tenets of the class is a powerful factor in starting the new members 
off m the proper spirit of optimism and earnest attention to the rules 
Those who have benefited by their attendance are ever willing to stand up 
and say so to the other members of the group, and their testimony is more 
effective than any amount of lecturing or grave advice 

Our results over a period of sei eral months have justified our expecta- 
(10ns Patients of course report the relief of such symptoms as dizziness, 
pam m the neck, hot burning sensations in the head, insomnia, and “ short- 
ness of breath ” The uniformity with which they report that they “ feel 
fine ” (when formerly they presented a variety 7 of symptoms) in itself tes- 
tifies to a new mental attitude if not to any modification of the underlying 
pathological piocess Some of our patients have shown no striking change 
in the lei el of their blood pressures, but m two-thirds of those who have 
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made three or more visits to the class a fall m pressure of from 18 to 46 
millimeters of mercury has been observed 

Our aim is not, howevei, pumarily to reduce blood pressure, it is rather 
to aid these patients to attain an optimal level of well being The approach 
is f lankly largely psychologic We feel that we have accomplished a 
worth while lesult if our patients lose their fears, adapt themselves to their 
condition and become optimists rather than pessimists, and we view our 
method as an application of well known and well tried principles rather than 
as a new form of tieatment In the clinic it enables us to utilize these prin- 
ciples far more effectively than they can be used m the individual interview 
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AN ARTICLE CONTRIBUTED TO AN ANNIVERSARY VOLUME IN HONOR 
OF DOCTOR JOSEPH HERSEY PRATT 

PAROXYSMAL VENTRICULAR TACHYCARDIA 
REPORT OF THREE CASES, MECHOLYL USED 
AND INEFFECTIVE IN TWO ~ 

By Neuton S Stern, MD, F A C P , Memphis, Tennessee 

The comparative rarity of paroxysmal ventricular tachycardia, and the 
opportunity to report upon the meffectn e use of mecholyl in proved cases 
suggested the presentation of these cases 

Case Rlports 

Case 1 SBC, female, single, aged 75, seen in consultation with Dr Otis S 
Warr She was admitted to the Baptist Memorial Hospital December 25, 1936, for 
pam in her chest, cough and expectoration Diagnosis was made of bronchopneu- 
monia and hypertension, the blood pressure being 155 systolic and 110 diastolic on 
admission Three da-\ s later she became senucomatose, cyanotic, with shallow breath- 
ing of the Clieyne-Stokes type Blood pressure 135 systolic and 85 diastolic An 



oxygen tent was used with relief, and consciousness returned On the following 
dajs the pressure laried from 104 sjstohc and 80 diastolic to 160 systolic and 108 
diastolic, and once to 180 systolic and 90 diastolic Breathing continued to be some- 
what difficult The findings b\ roentgen-ray suggested unresohed pneumonia with 
♦Rcccncd for publication June 18, 1937 
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clear aieas possible, due to abscesses, 1 he litai 1 1 ate was rapid but regular, 100 to 120 
Roentgen-ray therapy to the chest was tried January 5 and 8, 1937 On January 9, 
dyspnea increased, and the heart showed a gallop rhythm The blood pressure tended 
to stay about 160 for the next few days Dyspnea, tachypnea and rales in the chest 
indicated left ventricular failure, and the sudden attack of December 28 with drop of 
pressure suggested coronary occlusion 

On January 12, an electrocardiogram (figure 1) was made at the bedside The 
ventricular rate was rapid, 167, the rhythm was regular, but the complexes showed 
slight variations in the length and shape of the principal deflections, and considerable 



variations in the curve between these deflections These variations were believed 
due to small P-waves superimposed on the ventricular complexes, falling at different 
times in the cycles, and were sometimes visible and sometimes buried On this inter- 
pretation the auricular waves seemed to be regular and of a rate of 273 The inter- 
pretation of these electrocardiographic findings was Auricular flutter, complete A-V 
dissociation, ventricular tachycardia (probably nodal) 
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A similar curve was obtained on January 13 

On January 14, the ventricular rate was very much slower (115) and the com- 
plexes had changed in shape (figure 2) The auricular rate was 286 The diagnosis 
was made of auricular flutter, with complete heart block In the light of this evidence 
it was believed that the rapid ventricular beat of the previous day had been due to 
paroxysmal ventricular tachvcardia, the focus of origin being ectopic, below rather 
than m the node 



On January 15, the electrocardiogram (figure 3) showed a ventricular rate of 
105 Left axis deviation was present, T, was slightly upright, T„ , 4 were not defi- 
nitely discernible In Lead I, the P-wave was quite close (about 0 08-0 09 sec ) to the 
\ entricular complex, and the relationship was 1 1 This P was not .inerted, and 
hence not retrograde In Leads II and III the P-R interval was markedly prolonged, 
being about 0 24 sec m Lead II, and about 0 26 sec m Lead III Possibly no block 
"as P resent the taking of Lead I, but more likely the conduction was so 
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delayed that each P induced not the ventricular beat immediately following but the 
next one It was also possible that complete block still existed with auricular and 
ventriculdi rates verj nearly the same, but the relationship altered between taking the 
leads as it might be made to by a ventricular premature beat 
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On Januaiy 16 the electiocardiogiam (figure 4) showed complete heart block 
The ventricular and auriculai lates weie so nearly the same that it required many 
beats before the relative positions of P and QRS w'ere definitely altered This w r as 
probably the status on the fifteenth 
January 17 Heart rate 90 
January 21 Died Autopsy not secured 

Among the diagnoses were Paroxysmal ventriculdi tachycardia , paroxysmal 
auricular fluttei , complete heait block, coronary sclerosis and occlusion 

Case 2 A P , male, aged 8, was seen in consultation with Dr W R Graves, 
December 19 1936 He had been seen on December 14 by Dr Graves At that 
time he complained of abdominal pam and rapid heart beat He was uncertain which 
came first The pam disappeared m a few r hours His past history w^as negative 
except for scarlet fever one year ago 

Tachycardia was found, the heart late vaiying m late fiom 160 to 180 with slight 
irregularity piesent An electiocardiogram taken at the Baptist Memorial Hospital 
levealed a tachycardia of ventriculai origin On December 19, the late w r as still 
rapid, the apex beat was about 3 cm beyond the nudclavicular line A soft systolic 
murmur was present Ihe liver w : as slightly enlaiged No edema w r as present 
After a test dose of quinidme sulphate of gi in (0 2 gm ) he was given four closes of 
4 grams each at two hour intervals The apex rate dropped to ibout 120 My electro- 
cardiogram (figuie 5) was taken at this point Mecholyl (0 010 gm ) subcutaneously 
caused vomiting, but was without result on the tachycardia A few r days later the 
paroxysm ceased spontaneously 

On January 15, 1937, the heart w r as only slightly rapid There was a short 
squirty systolic murmur at the apex which W'as at the anterior axillary line No 
lales were present, and no edema Under the fluoroscope, the heart w'as seen to be 
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Aerj large, with rounded borders, the lett being close to the lateral border of the 
thorax The electrocardiogram on this day showed left axis deviation 

About March 17, a paroxysm of tachycardia started accompanied by ronnting 
Vomiting and the rapid pulse continued in spite of mecholyl, quimdine and glucose, 
and on March 19 he died Autops\ was not secured 



Fig 5 


Ca*t S O H, Ir, was first seen in 1932 at the arm n f o P , prl 
before lie had lnd influenza, followed by some exhaustion Three weeks before he 
suffered an attack of tachycardia (rate mer 200, rlnthm regular) which las ed for 
two and a half da„ He was given quimdine sulphate, and the attack stopped m a 
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few minutes (coincidence ? ) Two weeks later he had another attack which lasted 
48 hours It was not affected by qumidine The rhythm was regular during the 
attack but irregular at the offset The attacks seemed to be associated with mild 
digestive upsets, nausea and constipation He had a skm eruption on the flexor 
surfaces of his forearms which came and went, and which the dermatologist, Dr 
E R Hall, thought to be allergic 

'When seen by me there was no circulatory disturbance, and his physical examina- 
tion was entirely normal Fluoroscopy showed no abnormality Electrocardiography 
(January 4, 1932) gave an entirely normal tracing except high T, (4 5 mm ) and T„ 
(5 0 mm ) 

He was seen again November 9, 1933 He had had three attacks of paroxysmal 
tachycardia m the previous three or four weeks, each lasting some length of time 
Physical examination showed a heart rate of 112, a questionable systolic murmur at 
the apex which seemed to be just beyond the nipple 

On November 29, 1935, he was seen again In the interval he had been ex- 
amined by Dr Hugh McCulloch in St Louis, who it was reported thought the heart 
was slightly enlarged On physical examination I found the apex to be 7 cm to the 
left of the nndlme in fifth intercostal space, palpable just beyond the nipple The 
right border was 1 5 cm to the right There was marked respiratory sinus ar- 
rhythmia The sounds were normal The rate was 72, the blood pressure 100 systolic 
and 60 diastolic ' 

The six-foot teleroentgenogram showed these measurements RM 3 7 cm , LM 
6 6 cm , T 10 3 cm , internal thoracic 19 5 cm , L 11 0 cm 

The electrocardiogram showed sinus arrhythmia, S, deeper (5 mm instead of 
2 5 mm ), and altered T-waves T, was upright (5 mm ), T upright (5 mm ) with 
slightly elevated RT, and „ takeoff, T 3 inverted (1 mm ) T 4 upright, and variable 
(from 2 to 4 mm ) Ik, upstroke slightly slurred Lead IV was taken from the left 
chest, fourth and fifth interspaces at left border of the sternum to the left leg 

During the following year, an attack was stopped in six minutes by mecholyl 
0 010 gm 

On November 18, 1936, he had an attack of tachycardia which lasted through the 
next day Prior to this, he had had a cold with slight fever During the year he 
had taken quinidme sulphate prophylactically, but recently had not taken any for 
several days With the attack he had pain in the heart area like a hammer, “worse 
ban an earache ” He had had pam five times with attacks The pain was not 
radiating On November 21, another attack of tachycardia occurred, and pam 
began at once, subsiding later, leaving a bruised feeling 

On examination, the apex rate was counted as 176, and was sufficiently irregular 
to g ve the impression of auricular fibrillation The blood pressure was 80 systolic 
and 60 diastolic The first sound at the apex had a soft squirting quality 

An electrocardiogram was taken (figure 6) which showed a tachycardia of 
ventricular origin 

Mecholyl 0 010 gm was given without result The attack ceased the next morn- 
ing 

On January 29, 1937, another attack appeared following a slight sore throat with 
fever (100° F ) the previous day Quinidme sulphate gr i had been taken the 
previous evening and the morning of the attack The attack ceased spontaneously 
just before he was seen, but an electrocardiogram was taken which showed a high 
Tj (5 5 mm ) with RT, takeoff about 1 mm high, a high T„ (9 mm ), cone shaped, 
w’th h gh RT. takeoff (15 mm ) , a high T 3 (3 mm ) with RT 3 takeoff slightly high 
(0 5 mm ) , a diphasic T„ (plus 4 5 mm , minus 1 5 mm ) 

On June 9, 1937, he was in good health Pulse 76 and blood pressure 105 systolic 
and 60 diastolic The pulse showed slight sinus arrhythmia The sounds were nor- 
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mal The heart shadow on fluoroscopy suggested slightly the sabot shape The 
teleroentgenogram measured RM 3 5 cm , LM 6 7 cm , T 10 2 cm , L 13 3 cm , in- 
ternal thoracic 23 4 The electrocardiogram showed T, upright ( 5 mm ) with RT, 



takeoff only slightly elevated, a high T. (3 5-4 mm ) with high RT. takeoff (1mm) 
T s was imerted (0 5 mm ) with RT. takeoft practical isoelectric, T variable and 
diphasic (plus 1-2 mm , minus 1 mm ) 4 

The changes in this electrocardiogram, the abnormal T-\\a\es and RT takeoffs 
suggest that there is definite imocardial disease present m this bo-^ 
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Summary 

1 Three cases are piesented each showing a paroxysm of ventricular 
tachycardia Each heait yielded evidence of oiganic heart disease, though 
such evidence is electrocardiographic only in Case 3 

2 Mecholyl was used in Cases 2 and 3, but was unsuccessful m teimmat- 
mg attacks that were proved to be of ventncular origin 

3 One case presented the paroxysm of lentricular tachycardia during 
an attack of paroxysmal auricular flutter, and later showed a complete heai t 
block during the fluttei, and with normal auucular rhythm 



IN 4RTICLC CONTRIBUTED TO AN ANNI1 ERSAR1 POLUME IN HONOR 
OF DOCTOR JOSEPH HERSEY PRATT 

OTTMAR ROSENBACH, PIONEER IN THE DEVELOP- 
MENT OF THE CONCEPT OF FUNCTIONAL DIS- 
EASE AND FUNCTIONAL DIAGNOSIS IN 
INTERNAL MEDICINE 

By Hyman Morrison, M D , Boston , Massachusetts 

Ottmar Rosenbach holds a place among the notables in medicine by 
\irtue of the part he played m the development of the concept of functional 
disease and functional diagnosis This idea of recognizing and treating 
disease before structural pathology had actually taken place marks an 
epoch-making advance m mternal medicine, historically m line with its 
several evolutionary stages 

First, theie was the descripti\e puiod dominated by Sydenham (1624— 
1689) A keen, painstaking obserrei, Sydenham le-mtroduced the old 
Hippocratic method of studying disease at the bedside and during epidemics, 
and grouped symptoms into clear-cut disease pictures piewously undif- 
ferentiated or unrecognized 

The next stage began with Morgagni (1682-1771), founder of path- 
ology, and reached its height during the first half of the 19th century m the 
chmco-pathological schools in France and England with the towering figure 
of Laennec New methods of physical examination rvere imented, notably 
percussion and auscultation , many diseases w^ere newly described , but more 
important was the correlation of clinical obsenation until pathological lesions 
demonstrated post-mortem 

In the middle of the same century a third step fonvard was made when 
physiological and chemical methods became an integral pait of clinical 
investigation Magendie m France defined medicine as “ nothing but the 
physiology of the sick man ” and similarly Virchow m Germany taught that 
" disease is nothing but life under altered conditions ” It became insuf- 
ficient to men like Traube merely to descnbe disease, noi would the lesions 
found in organs aftei death explain all the symptoms before death Only 
oy combining expei imentation with obser\ ation and pathology could internal 
medicine attain the status of an exact science 

Then came the bacteriological era with Pasteui and Roux and Ivoch and 
Ehrlich and Behring A new technic was der eloped, and stress w’as laid 
on etiology and specific therapy 

All along many new clinical entities were studied and classified As 
they became more familial, they came to be recognized not only in their 
typical or classical form, but also m their atypical guise, the foi mes fiustes 
Furthermore this trend led medical thought to concern itself with disease 

* Reccnccl for publication March 17, 1937 
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m its mcipiency, when alterations were only functional and not yet struc- 
tural In 1867 Kussmaul began to employ the stomach pump m gastric 
dilatation with stasis In 1871 Leube studied gastric function with a test 
meal and demonstrated occasional deficiency of acid in the stomach Others 
described gastric hypersecretion — permanent and transitory, and absence of 
hydrochloric acid m cases of gastric cancer In the field of heart disease 
the term “ cardiac insufficiency ” was introduced about the same time by 
Von Dusch These initial investigations were continued by Rosenbach, a 





disciple of Leube, and it was he who first elaborated the concept of functional 
disease 

The Man — Biographical Dat\ 

Ottmar Rosenbach (b 1851, d 1907) was a native of Silesia, of 
Jewish parentage, the son of a physician, the nephew of Ludwig Traube and 
also related to Weigert, Ehrlich and Albert Fraenkel After completing 
his medical studies at Breslau and Berlin (interrupted for a time by service 
in the Franco-Prussian War) he became assistant in the medical clinic at 
Tena in 1873 under Leube and Nothnagel where he remained for four years 
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Among other studies, his experimental and clinical researches on the motoi 
function of the digestive and circulatory apparatus, already initiated by his 
chief, were instrumental in inaugurating a new movement in internal medi- 
cine He continued and elaborated this work m Breslau where he went in 
1877, there he came under the influence of Julius Cohnheim In 1887 he 
became medical dnector m the Allerheihgen Hospital, and in the following 
year extraordinary professor m the University By this time he had at- 
tained eminence both as mvestigatoi and clinician, but in 1893 he resigned 
from the hospital and in 1896 from the University because of differences of 
opinion He then moved to Berlin, where he remained to the end of his 
life, in 1907, devoting himself entirely, except for some consultation prac- 
tice, to the writing up of pieviously completed scientific problems — “ like 
an explorer, reaching home, putting in order, and classifying leisurely, the 
rich treasures he had collected during his travels ” 

His Work and Motif 

In 1909, two years after his death, a selected collection of his writings, 
m two volumes, was published by Walter Guttmann, friend and former 
pupil, including a biographical essay and a list of all his works Even a 
brief perusal of this list will readily disclose that Rosenbach was a man of 
unusual energy and versatility, a fearless thinker whose interest reached 
out over the entire realm of medicine and beyond into the sciences, natural 
history, and philosophy In all, 258 publications are enumerated, 14 in 
book form and the rest monographs and contributions to various periodicals 
and encyclopedias Besides, there are mentioned many unpublished manu- 
scripts on various topics — physics, chemistry, psychology, languages, and 
social medicine This is the more impressive, when we are told that writing 
was a great task for him , that he would rewrite each work a number of times 
before it was published, that many manuscripts remained unpublished be- 
cause they did not satisfy him, that he would even recall a work already 
in print for the same reason, that he kept on working to the -very end m 
spite of several years of silent suffering from a malignant abdominal tumor 
and heart disease, and that all this was done in a relatively short span of 
life (1851-1907) aside from research, teaching, and hospital and consulta- 
tion practice But to work as long as one’s strength would allow was the 
plan of his life, and even on his death bed it was his greatest concern that 
just those works which he considered most important — one on illusions and 
the other on certain physical and cosmic problems — were not completed 

I don’t write merely for the sake of writing, or to create sensation, or out of 
desire to fight I write for the lo\e of science the tools of which are careful ob- 
servation, extensive experience, logic and sober critique, and the object of wduch is 
the recognition and emancipation of the spirit from the yoke of tradition, and not 
the subjugation of mankind under the shackles of infallible authority I write for 
love of the medical profession, whose true representative in my opinion is not the 
laboratory man, the theoretician or the specialist, but the physician in the fullest 
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sense of the woid, who standing in the midst of life shows fullest sympathy for the 
patient (armed with the weapons of science but not tied slavishly to authority) I 
write from the point of view of the physician who recognizes that the suffering of 
man is an expression of unfavorable energy relationship or psychic influences which 
can be prevented or cured through no one point of view or method and only seldom 
through specific curative measures 

I write, finally, out of the deeply rooted conviction that the laity also must not 
follow authority slavishly, but must be drawn only through study and example to 
better insight into all health problems Insight will only then be complete when 
modern men will have learned again to sympathize with the patient to the highest 
degree instead of looking upon him as a source of contagion, shut out of human 
society m blind fear 

This quotation is fiom the inti ocluction to his book “The Problem of 
Syphilis”, hence the last allusion He detested the pi evading hysterical 
feai of contagion m syphilis, tubeiculosis and othei infectious diseases, 
leading to an almost total disregard of the importance of natural predisposi- 
tion and resistance to infection 

That he should speak in this mannei was cleaily justified by the wealth 
of his experience both in the laboratory and in the clinic and by the value of 
his concepts Merely citing some repi esentative topics from the list of his 
publications will give an estimate of the scope of his activity By far the 
largest number of his conti lbutions concern themselves with diagnosis, every 
phase of it to date was coveied — physical, chmco-pathologic and pharmaco- 
logic, bacteriologic, neurologic and functional He constantly emphasized, 
however, that “ diagnosis must not be an end m itself or a means for system- 
atic classification — it is the triumph of the art of medicine only when it 
furnishes a direct basis for piophylaxis and therapy ” 

In physical diagnosis theie are papeis on vanous aspects of auscultation 
and percussion and paracentesis, on the diagnosis of pleural exudate and on 
the effect of large pleural effusion on the cn culation, on foreign bodies in 
the bronchi, on Cheyne-Stokes breathing, on cyanosis, on edema, on the diag- 
nostic significance of reflexes, on pulsation of the liver and of the abdominal 
aorta, on carcinoma of the stomach, on Heberden’s nodes, on intermittent 
hydrarthrosis of the knees, on the coincidence of tabes dorsalis and aortic 
insufficiency, on fever and antipyietics and thermometiy, on chloiosis and 
other anemias, on diabetes and on the ui ic acid diathesis, on syphilis, on sea- 
sickness, and on epileptic and memic convulsions In 1893 there appeared 
his classic on “ Diseases of the Heart and Their Tieatment,” and in 1903 
a translation of his splendid monograph on “ Diseases of the Pleuia ” m the 
American edition of Nothnagel’s System of Medicine 

Another group of papers is on chmco-pathologic and pharmacologic 
topics studies on pigment formation m gasti ointestmal and metabolic dis- 
turbances, on the significance of indicanuria, on tests for bile and glucose, on 
paroxysmal hemoglobinuria, and on albuminuria, on the antagonism be- 
tween iodine and the salicylates, on sulphonal and amylhydrate, on the use and 
misuse of sodium bicarbonate, on chloral hydrate as a sedative in ceitam 
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types of dyspepsia, on the effect of digitalis on tissue and visceial tonus and 
on moiphia 

To neurology he conti lbuted expei nnental studies m neuntis and on the 
phjsiology of the vagus, papeis on hemiplegia, on paralysis of the recurrent 
laryngeal ner\e, on the behavior of reflexes in sleep, on the mechanism of 
sleep, on cardiac neurosis, and on psychotherapy Particularly noteworthy 
m this field w as his work on the recurrent laryngeal ner\ es done in his earliei 
years at Breslau, when intei estingly enough his first teaching experience was 
m the otolaryngological department because that happened at the time to be 
the only available position It is noteworthy, also, because his intuitive 
power is here displajed to a high degree On the basis of a single case 
carefully studied and on the critical analysis of similar cases reported m the 
literature he evohed in 1880 the now well known law “that in compression 
of the recuirent laryngeal ner\e, first the dilators of the glottis suffei and 
only later are the constrictors imolved sympathetically ” With further 
clinical experience he amplified it to the effect that “ frequently m affections 
of the nerve trunks or the central organs the flexors become paralyzed much 
later than the extensors ” This work was recognized seriously only after 
Felix Semoti confirmed it by independent 1 m estigation of a large numbei 
of cases 

His Attitude to Bacteriology \nd to Experiment ation in Medicine 

Although an aggressive opponent to the domination of medicine by the 
bacteriologic laboratory he recognized fully the biologic importance of bac- 
teriology “ The value of bacteriology as a science cannot be over-em- 
phasized,” he said, “ and it is capable of inestimable development ” His very 
first publication m 1875 (after his inaugural dissertation m 1873 on a case 
of calculous pyelitis with perforation into the ascending colon) was on a new 
kind of grass green sputum, the color of which he demonstrated by cultural 
methods to be due to spores Other papers -were on malaria and cholera, 
and his controversy with Robert Koch on tuberculin invoked a number of 
publications on tuberculosis and the tubercle bacillus In a rer\ stimulating 
book, “ Aizt contra Bacteriologe,” available in English translation, he sums 
up his attitude toward bactenolog) and toward experimentation in medi- 
cine and also Ins general philosophy of medicine 

It took no small measure of courage to stand up piacticall) single-handed 
against Koch, the lattei then at the pinnacle of lus caieer, to combat tuber- 
culin as a therapeutic measure, or to dispro\e the statistics emplojed m 
claiming the efficacy of diphtheria antitoxin But, though a most kind and 
generous man in personal relationship, he w'ould ne\ei compromise in what 
he considered the truth “ No one will probably refuse to acknowded°-e that, 
uninfluenced by the fascinating opinion of the day, I have endeavorecfto dis- 
cuss difficult problems from actual experience and m as many different lwlits 
as possible, with mcisne criticism but objectneh withal The future *will 
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decide whether I am right 01 wi ong, and in what respect I have gone too far 
Children who are now at play will m the end be our judges ” Time did 
prove him correct m his controversy with Koch 

Just because he had experimented much, he warned against over-estima- 
tion of experimental conclusions, especially the drawing of conclusions con- 
cerning man from results on animals “ Injection diseases and infection 
diseases,” he insisted “ are two entirely different phenomena ” and he early 
expressed Ins conviction that one must consider the clinic and observation at 
the bedside as predominant m the realm of human pathology What reason 
can there be to assume identity of processes, when one taking place clinically 
shows m every case the effect of individuality and predisposition, whereas 
the case called forth by experiment does not at all manifest these factors? 
In disease caused by injection (experiment) theie is scarcely any considera- 
tion of defensive and compensatory measures, whereas m human infection 
these factors appearing gradually produce a series of functional and struc- 
tural changes Only m a few infectious diseases, such as anthrax, acute 
miliary tuberculosis, and tetanus, is there an approach to identity between 
the disease process in man and in experimental animals Even in these in- 
stances, in the case of the disease in man there are the phases of invasion, 
incubation, and gradual systemic involvement whereas m the experimental 
animal the organism is suddenly overwhelmed avoiding all defensive agen- 
cies, so that invasion and the height of the disease are almost synchronous 
If it is considered, further, that comparatively enormous quantities of mi- 
crobes are utilized for the injections, the differences between disease as ob- 
served clinically and disease called forth by experiment will be better 
appreciated 

I am fully aware that my criticism will be called a retrogression, but I am con- 
vinced that it is well-founded I do not demand that exclusively one domain and one 
method of investigation should be cultivated, but I merely give it as my opinion that 
the clinic and the observation at the bedside should be considered the only scales by 
which results obtained through other methods of investigation must be measured 
All laboratory methods, by whatever name they may be called, are only makeshifts, 
because they imitate disease artificially, they can touch only the extraneous aspect of 
matters They may show some objects from a different view-point but they will 
never present the vital point , the origin and development of the functional disturbance, 
the ingenious compensation as manifested by the struggling organism under peculiar 
conditions They can never be identical with the real mechanism and with the 
nature of regulative processes encountered as symptoms at the bedside Experiment, 
correctly undertaken, enriches scientific knowledge , but it must not pretend to be the 
guide of practical action at the bedside, for it shows only the limits of compensatory 
capability, not the form of compensation Much as I acknowledge the value of 
operative and exploratory proceedings in establishing correct views as to the func- 
tional capacity of various organs — I need only mention extirpation of the pancreas 
— it is well to keep m mind the limits of these methods of observation, and not to be 
persuaded that m the majority of these cases the test conditions m an experiment, ever 
so carefull} conducted, may in any wise mutate or be a substitute for slowly progres- 
ses e changes manifested by disturbances of function which are called disease 
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Functional Disease and Functional Diagnosis 

Rosenbach’s work which particularly influenced medicine dates back to 
his early years In 1878, when he was only 27, he contributed two papers 
which, as previousl) mentioned, inaugurated formally the new trend in in- 
ternal medicine of thinking of disease m its earliest manifestations when 
there is still functional distuibance only and before theie is structural or oi- 
ganic change The first paper entitled “ The Mechanism of Gastric Insuf- 
ficiency ” was the result of the work he had carried on at Jena under the 
influence of his former master Leube 

The crux in the diagnosis of gastric function, digestive as well as motor, is not 
in the determination of the size of the organ, for this furnishes only uncertain and 
late criteria When a stomach is so dilated that its size is undoubtedly abnormal, and 
its digestive function, as indicated by undigested food content, is so definitely impaired 
as to make the diagnosis simple the best that can be hoped for is an arrest of the 
process, but not improvement If we desire to cure we must set ourselves not to make 
a diagnosis of an irreparable pathologic condition, but rather to recognize early the 
origin of the affection, the beginning of the process, the functio laesa of the organ, 
and because of this we must lay the main emphasis on functional diagnosis Medi- 
cine as far as possible must free itself from the dominance of the viewpoint of 
pathological anatomy 

Dilatation of the stomach is not a completed state in the anatomical sense, but 
rather a gradual process, and we can obtain information on the first stages or milder 
forms not through anatomical measurement of the size of the organ, but rather 
through testing physiologically its functions Just as we cannot reach a conclusion 
on the strength of the heart from its size, but must consider the tension and quality 
of the pulse so it is impossible without careful investigation of the efficiency of the 
stomach to draw a conclusion as to its strength merely through measuring its dila- 
tation 

There is no way of knowing exactly when a stomach is larger than normal The 
size of this organ can only be of diagnostic value if it changes under observation 
It must be clear then that the stomach will undergo dilatation only when there is a 
discrepancy between its expelling motor force and an undue resistance Muscular 
hypertrophy will compensate for a while the entailed increased work But as soon 
as the obstruction is too great or too prolonged, no longer controllable by increased 
work, there must occur a stretching of the stomach w r all through ingested material 
and the stretched and overburdened muscle fibers get into a more or less paretic state 
But this weakness occurs not alone through mechanical stretching but often through 
coincident nutritional disturbance of the muscles Incidentally I want to note that 
such functional disturbance of the gastric musculature of even high degree will only 
seldom show microscopic changes — the same is true in the case of heart weakness 

Disproportion between expelling motor capacity of the stomach and increased 
effort-demands leading to its enlargement may be due either to obstruction or to 
catarrh, or to unusual amount or quality of food hurriedly ingested , in addition there 
may be the congenital weakness of the stomach wall or that acquired during acute 
infections and upon the degree of paresis of the stomach will depend the extent of 
the disability , also it is evident that the instances of stomach dilatation hitherto 
recognized represent but a late end-result of a series of transitory dilatations A 
sharp distinction must be made between functional or relative and permanent or abso- 
lute dilatation A large stomach mai be normal while a muclrsmaller one may already 
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clearly show functional distuibance under certain stiam In othei woids, dilatation 
of the stomach depends on the efficiency of the musculature and the extent of ex- 
cessive resistance With inciease of one or diminution of the other there will intei - 
vene an insufficiency of the expelling motor forces, resulting m a relative insufficiency 
of the stomach Overstepping the functional limits of the stomach, capable to cope 
with the ordinary tasks, will result in a relative insufficiency which sooner or later 
will invariably become absolute So the center of gravity of diagnosis is not in the 
size of the stomach but m the functional test of its expelling motor force It seems 
better thus to choose the name gastric insufficiency for disease phenomena and to re- 
serve the term dilatation for irreparable, end-results of gastric insufficiency 

What are the methods of making a diagnosis of gastric insufficiency 7 First 
there is inquiry into the patient’s symptoms due to food and eating habits, also the 
study of vomitus, if present Then there is the study of gastric contents by means of 
the stomach tube according to Leube before and after test meals, or at times after 
indigestible food such as dried berries has been eaten Sometimes succussion 
sounds two or three hours aftei a test meal may be studied, or the rise and fall of the 
level of the stomach contents as reflected through a speculum, or through sounds pro- 
duced in the stomach, through compression with inflatable baloons introduced through 
the stomach tube, or the contractabihtv of the stomach may be tested by filling and 
emptying the stomach with water Through these investigations disturbances of the 
digestive and motoi capacity of the stomach can be determined and measures insti- 
tuted for their correction through appropriate diet in divided quantities 

So the therapy of gastric insufficiency will depend directly on an early exact 
diagnosis And, furthermore, by developing this mode of investigation vve maj suc- 
ceed in approximating the diagnosis of diseases of the stomach to that of the chest 
To attain this objective we must not, however shun new methods even though it may 
at first seem as unnecessaiy as did peicussion and auscultation to our predecessors 
for vve may hope for more happy therapeutic success m diseases of the abdomen be- 
cause of easier accessibility than in the case of diseases of the chest 

The other papei which appealed in 1878 was entitled “ On Expenmental 
Cardiac Valvular Deformities” It was produced under the stimulus of 
Julius Cohnheim and lead as his habihtation thesis when he became privat- 
dozent at Breslau Working with rabbits and dogs he produced aitificially 
lesions of the heart valves, and found that seveie insufficiency and stenosis 
of the valves could not change the artenal blood pressure, that compensation 
intervened at once He atti lbutecl this capacity to “ the latent reserv e force 
of the heart muscle,” a term original with him “ It is, therefore, expen- 
mentally established that theie is a compensatory mechanism m the heart 
which can straighten out sudden distuibances in the balance of the circula- 
tion In the same work he attempted also to show when and under what 
conditions endocarditis may be produced, and to answer what bearing these 
experiments had on questions of clinical interest 

This concept of insufficiency of organs and a compensatory mechanism 
through latent reserve force became the “ leit-motif ” throughout his un- 
usually rich career, and in succeeding years he also described insufficiency of 
the intestinal tract, and applied this same concept to the kidneys, the ner- 
v ous system and to disturbance of metabolism such as diabetes and obesity 
The physician must not wait until permanent dilatation of the stomach or 
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lieait has occuned 01 paialysis of the intestines His aim must be to recog- 
nize insufficiency, 01 the state of disproportion between the demand on an 
organ and its ability to peiform the woik Functional diagnosis must be 
developed as contrasted with the anatomical form, so that disease may be 
lecogmzed in its mcipiency, in the transition from fatigue to actual change 
in the tissues and organs A cure may be achieved then by lessening the 
load on the organ — impossible after permanent changes have set m 

Diagnosis should not be an end m itself nor a means of systematic classification 
but should at all times ami for a balance of energy, it is the triumph of medical art 
only when it furnishes a direct basis for prophylaxis and therapy Medical efficiency 
is not based on the diagnosis of mitral insufficiency or fatty heart, but on the decision 
as to what is the cause of the disturbance, on the extent of functional disturbance of 
valve or muscle on how strong the compensatory forces are, and under what condi- 
tions an early disturbance of balance can be restored 

Diagnosis, then, was to Rosuibach but an instrument for better under- 
standing of life m geneial, so as to enable the physician to see the human 
individual as a harmoniously well balanced dynamic oiganism 

The physician of the future will be compelled to consider, above all, prophylaxis, 
the rational distribution of the products of internal and external activity — le, the 
correct alternation of rest and labor the appropriate adaptation to changes of the 
external conditions of life, and the harmonious development of all physical and 
mental functions He will not, in the frame of a formal diagnostic svstematism, as 
a cellular pathologist grasp after symptoms pathognomonic of local changes of 
tissue, but he will endea\or, as a biologist to obtain a broad view of the realm of 
energetics (the province of which is modern organic physiology) and of the total 
balance of phrenosomatic activity 

His Place in the History or Medicine 

Even the fiagmentary bits of his life and work recorded here stamp 
Ottmar Rosenbach as an extraordinary figure m medicine Yet how little 
was he appreciated in life, and how few know him now ' Partly, this 
was due to his nonconformist personality Celibate, retiring yet unusually 
generous and understanding and genial m a small circle of friends, finding 
colace with his heioes Heine, Schillei and Goethe, Schopenhauer, Kant and 
Spinoza, he was almost eccentric in his devotion to medicine But he was 
a keen, piodigious investigator, a gieat clinician, and a fearless, original 
thinker He was not always right, in his great zeal to prevent and cure 
disease by recognizing it in its incipient stages he often failed to recognize 
the importance of etiology m disease Nevertheless his original concepts, 
worded originally, have become thoroughly integrated in our clinical thought 
and speech Especially profound and stimulating m its influence on the 
development of internal medicine was Ins concept of functional disease and 
functional diagnosis For this he holds a notable place m the history^ of 
medicine 
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GENERALIZED ACTINOMYCOSIS, REPORT OF A CASE * 

By Morton F Mark, M D , and Oscar Auerbach, M D , 

Staten Island , New Yoik 

Since Israel’s 1 original papei in 1878 on actinomycosis m man, the disease 
has been obseived with increasing frequency so that it can no longer be con- 
sidered the rarity it once was Even as far back as 1899, Ruhrah 2 collected 
58 cases that were reported in America, and, reviewing the literature, he found 
a total of 1094 cases Of these 56 per cent were of the cervico-facial type, 
20 per cent gastrointestinal, 15 per cent pulmonary, 2 per cent skin, and 6 per 
cent were doubtful 

Numerous reports have followed these early contributions, but few indeed 
have been the cases of generalized actinomycosis ' In 1925 Sanford and Voel- 
ker 3 leviewed 670 cases of actinomycosis that had been observed up to that 
time m the United States Of these, in only 13 was there a generalized in- 
volvement In 1925 Werthemann 4 collected four cases of actinomycosis with 
generalization and added two of his own A number of other reports have ap- 
peared in the literature, notably those of Becker, 6 Schrnz and Blangey, 0 Shapiro, T 
Kasper and Pinner, 8 Fieed and Light,' 1 Felhnger and Salzer, 10 and others 
Despite the fact that the generalized form has been reported m the 
literature in a number of instances, this type of actinomycosis is still rare 
enough and of sufficient intei est to warrant the addition of another case, 
particularly so since the diagnosis was made ante-mortem 

Case Report 

Clinical Hist oi y J C , a white male laborer, aged 47, was admitted to Sea View 
Hospital June 27, 1936 In February 1936, the patient had developed cough, expec- 
toration, and fever The cough, moderately severe in character, persisted for several 
weeks It then abated somewhat, but a slight cough continued In April a tender 
red swelling appeared on the lateral surface of the right lower leg This was in- 
cised, but failed to heal, and continued to dram a thick greenish-yellow pus In the 
latter part of April, the cough and expectoration became much worse and on one or 
two occasions he expectorated a little blood In May an abscess appeared on the left 
arm and a week later another abscess developed over the right buttock In the latter 
part of May 1936, the patient developed constant dull pam in the right lumbar region 
associated with chills, sweats, frequency, urgency, nocturia, burning on urination and 
a temperature ranging between 102 and 104° On June 16, 1936 he was admitted to 
a City General Hospital There, the abscesses over the buttock and left arm were 
incised, but continued to drain Because of the pulmonary svmptoms, and because 
of a chest plate showing a density at the right apex, a diagnosis of pulmonary tuber- 
* Received for publication February 26, 1937 

N J rom the Departments of Medicine and Pathologv, Sea View Hospital, Staten Island, 
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culosis and possible light pyelonephritis was made and the patient was tiansferred to 

Sea View „ TT , , 

Physical Examination On admission to Sea View Hospital, physical examina- 
tion revealed a poorly nourished adult male who appeared acutely ill The teeth were 
carious There were impaired resonance and diminished breath sounds at the apex 
of the right lung The blood pressure was 114 systolic and 70 diastolic The heart 
and abdomen were negative There was an ulcer on the left arm about one inch m 
diameter from which a small amount of greenish -yellow pus exuded The skin mar- 
gins of the ulcer showed a reddish-purple discoloration, and the surrounding tissue 
was indurated A similar ulcer, about two inches in diameter, was seen over the 
right buttock, and a third was noted on the right lower leg There was an exquisitely 
tender swelling in the right lumbar region and the Murphy sign was positive 

Laboratoiy Findings The sputum was persistently negative for tubeicle bacilli 
q he urine was clear, specific gravity 1 018, albumin one plus It showed, micro- 
scopically, many clumps of white cells, a few red blood cells, and occasional granular 
casts The blood hemoglobin w'as 51 per cent There W'ere 2,820,000 red blood cells 
and 16,800 white blood cells The differential smeai showed 88 per cent polymor- 
phonuclear leukocytes, 6 per cent lymphocytes, and 6 per cent monocytes The blood 
chemistry was normal Blood cultures were negative The sedimentation rate was 
115 mm in 45 minutes The Wassermann test was negative 

Roentgen-Ray The posterior anterior view' of the chest showed an opacity in the 
region of the right apex This was interpreted as being due to a thickened pleura 
(Figure 1 ) Roentgenograms of the bones underlying the cutaneous ulcers showed 
no evidence of bone involvement The spine w-as negative 

Com sc The temperature w r as hectic m character, and ranged between 98 and 
102° The pulse rate was 80 to 100 Frequency, urgency, and right lumbar pain 
were prominent symptoms On June 30, he developed seiere persistent frontal head- 
ache The next day the patient vomited tw'ice Neurological examination on July 2, 
1936 revealed nuchal rigidity and positive Kermg and Brudzinski signs The cranial 
nerves were not involved The deep reflexes w'ere bilaterally markedly exaggerated, 
and ankle clonus was present There w'as a suggestive Hoffman sign on the left, but 
the other pathologic reflexes w'ere negative Bilateral choked discs were seen The 
spinal fluid was clear and the pressure was 10 millimeters of mercury The Pandy 
w'as positive There w'ere 320 cells predominantly lymphocytes The spinal fluid 
sugar w'as 37 mg and the chlorides were 610 mg On July 3, the patient was coma- 
tose Neurological examination at tins time show'ed in addition to the previous 
findings, bilateral positive Babmski signs A spinal puncture w'as again done The 
fluid was under increased pressure, cloudy, and contained 1900 cells per cubic milli- 
meter of which 95 per cent were polymorphonuclear leukocytes On the same morn- 
ing an aspirating needle w'as inserted into the swelling in the right lumbar region 
and 20 cc of thick greenish-yellow', very foul smelling pus w'ere removed On moie 
careful examination of the pus numerous small yellow granules W'ere observed These 
granules, when crushed under a covei slip and examined microscopically, w'ere found 
to consist of ni) cehal threads with clubbed ends The patient died at 5 pm on 
July 3, 1936 

The clinical diagnosis was Pyemic form of actinomycosis, multiple actinomy- 
cotic brain abscesses and meningitis, actinomycotic perinephritic abscess, multiple 
actinomycotic abscesses of the skin 

Nectopsy The necropsy w'as performed 16 liouis after death The body was 
that of an emaciated adult white male The subcutaneous ulcers previously described 
were observed on the upper portion of the left arm on its lateral surface, over the 
right buttock, and o\er the external malleolus of the right leg The underlying bones 
w'ere not invohed 
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The right lung was fiimly adheient at the apex to the chest wall The left lung 
was free The pleurae over the apex of the right lung were adherent and thickened, 
measuring 2 cm in thickness In the apex of the right upper lobe, the lung tissue 
for a distance of 1 5 cm from the pleura was firm, fiat, grayish-black in appearance, 
and non-resihent Just beneath this area and under the lateral pleura there was an 
emphysematous bleb measuring 1 cm m diameter The lung tissue of the right middle 
lobe was well aerated for the most part Situated just abore the interlobar fissure 



Fir 1 Roentgenogram of chest showing an opacity at the right apex At autopsy this 

onacitv was found to be due to a non-specific fibrosis The pnmar> actinomycotic lesion 
found at autopsy in the right middle lobe is not visualized 


and 6 cm from the lateral pleura, there was a soft yellow' mass 1 cm in diameter 
This was well encapsulated (figure 2) There was no change in either of the lower 
lobes An emphysematous bleb measuring 2 cm in diameter was seen just beneath the 
apex of the left upper lobe The tracheobronchial nodes w'ere enlarged 

Surrounding the right kidney there was a large abscess cavity measuring 10 cm 
in diameter This was filled with thick putrid Aellow-green pus In the posterior 
portion of the kidney substance near its upper pole there was an irregular soft yellow 
mass measuring 6 cm m its longest diameter This was composed of necrotic and 
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purulent material It communicated with the previously described large abscess and 
also with the renal pelvis (figure 3) A small amount of pus was present in the right 
renal pelvis and ureter 



Fig 2 Gross specimen of right lung showing small primary actinomjcotic focus m middle 

lobe 

On opening the dura, a small amount of thick green pus was seen over the oc- 
cipital and right frontal regions The meninges were markedly congested In the 
anterior portion of the right frontal lobe two abscess cavities filled with greenish- 
vellow pus were noted The larger measured 2 cm and the smaller 1 5 cm in di- 
ameter A similar abscess 1 cm in diameter was found m the right parietal lobe 
and another in the cortex of the left occipital lobe (figure 4) 
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1'ig 4 Section of brain through occipital lobe showing actmom\ cotic abscess 
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Histopatholoyy / 

Lung In the section of lung thiough the small yellow mass described giossly, 
there was an abscess composed of a dense accumulation of polymorphonuclear leuko- 
cytes with a few lymphocytes and large mononucleai cells At the periphery of this 
abscess a ray fungus was seen This consisted of a central granular mass with 
peripheral club formation In the Gram stain, the central mass was seen to consist 
of branching mycelial threads The abscess was surrounded by granulation tissue 
composed of epithelioid cells fibroblasts, lymphocytes, and collagen fibers 

Kidney In the section of kidney there was an abscess composed of polymor- 
phonuclear leukocytes, nuclear remnants, lymphocytes, and large mononuclear cells 
Several ray fungi were seen (figure 5) These were similar in character to those 
described m the lung The wall surrounding the abscess was larger m diameter than 



Tic 5 High power section thiough kidnev abscess showing ray fungus 

that seen in the lung and was composed of lymphocytes, epithelioid cells, and poly- 
morphonuclear leukocytes Very little fibrous tissue was seen 

Biain Abscess In this section an abscess was seen which was composed chiefly 
of polymorphonuclear leukocytes, but also of Kmphocy tes, and nuclear remnants 
Occasional ray fungi were present The wall of the abscess contained epithelioid 
cells, lymphocytes fibroblasts, large mononuclear cells, and a few polymorphonuclear 
leukocytes Within the cytoplasm of the large mononuclear cells fat droplets and 
necrobiotic nuclei were observed Collagen fibers were present m moderate amount 
at the periphery' of the wall of the abscess In the leptomenmges the blood vessels 
were engorged and there was a dense infiltration of lymphocytes, large mononuclear 
cells, and occasional polymorphonuclear leukocytes 

Skin Ulco In the corium as well as in the subcutaneous tissue there was a col- 
lection of lymphocytes, mononuclear cells, epithelioid cells, fibroblasts, and a few 
pol\ morphonuclear leukocytes The capillaries w'ere engorged 
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Anatomic Diagnosis Primary actinomycosis of the right middle lobe ot the 
lung, generalized actinomycosis with actinomycotic abscesses in the brain, right 
kidney, and skin, actinomycotic meningitis, actinomycotic right perinephntic abscess, 
fibrosis of the apex of the right lung (non-specihc) , emphysematous blebs in both 
lungs, dilatation of the heart, diverticulum of the lectum 

Comment 

For many yeais the dispute ovei the etiology of actinomycosis 1 evolved it- 
self around the question as to whether the organism was the anaerobic one of 
Wolf-Israel 11 or the aerobic one of Bostroem 12 Bostroem’s organism is exo- 
genous and is found widely distributed on giam and plants The Wolf-Israel 
type is anaerobic, glows at a temperatuie of 37 degiees and will not grow at 
loom tempeiatuie Wright 13 obtained cultuies of the anaerobic oigamsm fiom 
clinical cases of actinomycosis and concuned with Wolf-Isiael in then con- 
clusion that the anaeiobic oigamsm was the etiologic agent In 1910 Lord 14 ’ 13 
found organisms with the moiphological and staining reaction of actmomyces 
in carious teeth and in tonsillar ciypts of normal individuals When this ma- * 
tenal was injected intiapeiitoneally into guinea pigs, it gave rise to tumois 
which histologically w’eie similai to actinomycotic tissue He concluded that the 
buccal cavity w’as a noimal habitat of actmomyces and w'as the source of in- 
fection As a result of this w ork the previously widely accepted conception that 
chewing infected grain or straw led to actinomycosis w r as quite generally aban- 
doned, and the aerobic organisms were considered entirely saprophytic 

Naeslund 1<r aftei extensive investigation with various strains of both aerobic 
and anaerobic oiganisms has found that there are pathogenic and non-pathogenic 
strains of each type He thus divides the pathogenic actmomyces into two 
groups, actmomyces -alpha and actinomyces-beta and gives the following char- 
acteristics for each 

Actmomyces-alpha Found in the mouth and gastrointestinal tract of normal 
individuals and not tound free in nature It is chiefly anaerobic, grow’s best 
at body temperature, and little oi not at all at room temperature It is rarely 
acid fast, nevei forms spoies, and show's little lesistance to drying It fornis 
long thieads and clubs in the body and usually shoitei rods on artificial media 
Growth on agai is veiy slight It is quite pathogenic for cattle but only slightly 
so foi guinea pigs and rabbits Its poital of enti y m the human body is the 
mucous membrane of the mouth and intestines, and less often the lungs It 
usually produces actinomycosis of the cervico- facial type and of the gastroin- 
testinal type and rarely' of the lung Spread of the disease occurs by direct ex- 
tension Generalization thiough the blood stream is rare The clinical course 
is, as a rule, mild There is little oi no fevei and the prognosis with treatment 
is good 

Actmomyces-bcta Found fiee m nature, is aerobic, and grow's w-ell on agar 
at loom temperature Spoie formation is common It forms long threads in 
the body' and on media, but club formation is not common It strongly resists 
drying It is quite pathogenic foi guinea pigs and rabbits and less so for 
cattle The portal of entry m the body is usually the lung and less often the 
skin The fungus reaches the lung either by means of inhalation or by aspira- 
tion fiom the mouth It, as a rule, produces actinomycosis of the lungs and 
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spreads by direct extension and by metastases tlnough the blood stream The 
course of the disease is relatively rapid and usually fatal 

The two types, however, can not be too sharply demarcated since cases have 
been reported in which the organism could be grown both aerobically and anaero- 
bically (Naeslund, 10 Fellmger and Salzer 10 ) 

In our case, we were unsuccessful m obtaining a pure culture although 
numerous attempts were made under both aerobic and anaerobic conditions and 
with seveial types of media 

The primary lesion in the generalized foim of actinomycosis is, in the very 
large majority of instances, located m the lung In a review of 20 cases de- 
scribed in the literature and including our own, the primary lesion was in the 
lung m 15, in the cervico-facial region m two, and in three it was doubtful Al- 
though the lower lobe is usually the seat of the focus, it not uncommonly is seen 
in the upper lobe 

The size of the primal y lesion as observed at autopsy varies greatly It 
may be very small, in fact, so small that it can be missed entirely unless care- 
fully searched for In our case the small focus was not found at autopsy until 
the second examination of the lungs was made Even the roentgen-ray plate 
of the chest, perhaps because of the anatomic location of the nodule, did not 
reveal evidence of its piesence It is extremely important to keep this fact in 
mind Seveial cases of primary actinomycosis of the brain have been reported 
(Howard 17 ) although it is most difficult to explain how this organ can be the 
primary seat of the disease As Jacoby 18 points out, it is quite possible that in 
these cases, either the true primary lesion was missed by the pathologist, or else 
the patient had a small primary lesion dui mg life which was not observed by 
the physician and subsequently healed The evidence for the conclusion that 
the pulmonary lesion was the primary one in our case is that, m the first place 
the pulmonary symptoms weie the fiist to appeal, and secondly, the anatomic 
character of the lesion observed at autopsy indicated that it was the oldest in 
the body 

The primary lesion can and very frequently does spread by direct extension 
to involve a large portion or the entue lung It may extend by continuity to 
the pleura pioducing an empyema, into the chest wall with the formation of an 
abscess, and into the pericardium and myocaidium Progression by way of the 
lymphatics is denied by most authors The lymph nodes are usually enlaiged 
and edematous, but rarely show evidence of the actinomycotic process In a 
case reported by Werthemann, 4 however, the tracheo-bronclnal glands were 
definitely involved Generalization by way of the blood stream m instances of 
primary actinomycosis of the lung does not appear to be very uncommon The 
organisms invade branches of the pulmonary veins and thus enter the general 
circulation Kasper and Pinner 8 and Fellmger and Salzei 10 both demonstiate 
beautiful histological sections which show the ray fungi within the pulmonary 
veins 

Metastases may be wide spread, involving many organs, oi they may be 
very few m number The brain was the most common location for metastases 
in the cases reviewed, being affected m 15 of the 20 cases In the order of de- 
creasing frequency, metastases occurred in the kidneys, the skin and subcuta- 
neous tissue, the spleen, the lungs, the heart, the liver, the bones, the thyroid, 
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the intestinal wall, the lymph nodes, and the testicle There were three peri- 
nephntic abscesses m the 20 cases It is intei estmg to note that metastatic in- 
volvement was greater in those instances in which there was involvement of the 
heart 

When the biam is affected metastatically in generalized actinomycosis, ab- 
scess formation is the most frequent type of lesion There may be one or 
several abscesses, and tlieie appears to be no predilection for a particular lobe 
The meninges can be secondanly involved Abscess formation was present m 
13 of the cases reviewed In one (Fellinger and Salzer 10 ) a subarachnoid 
granuloma was seen, and m another (Snoke 10 ) the meninges alone w r ere in- 
volved This is contrary to the findings noted in actinomycosis of the central 
nervous system resulting from direct extension of an aural lesion In these, 
meningitis is frequent and abscess foimation less common (Moersch 20 ) 

The heart and pericardium may be involved by direct extension or by the 
hematogenous route When the blood stream is the avenue of approach, numer- 
ous small abscesses are found m the myocardium One of these may break 
into a chamber of the heart and thus provide a second source of dissemination 
When the spleen, liver, thyroid, intestine, and lungs are affected secondarily, 
many small abscesses aie geneially found In the intestine they are seen within 
the wall The kidnevs may show multiple small abscesses or there may be a 
single large abscess in the cortex of one kidney which extends into the pelvis, 
or peripherally, giving rise to a permephritic abscess Bone can be invaded by 
direct extension from a neighboring organ, but in most instances actinomycosis 
of the skeletal system is the result of a hematogenous spread Even the man- 
dible which is so close to the most frequent site of actinomycosis, the cervico- 
facial region, is rarely invaded by direct extension (Kaufmann 21 ) The spine 
is the most common of the bones affected There are sharply defined abscesses, 
as a rule present in two or more vertebrae The bodies, pedicles, and laminae 
are attacked, but the intervertebral discs are usually spared A marked de- 
struction of the vertebi al bodies may occur without collapse or kyphosis (Tabb 
and Tucker 22 ) 

It is bevond the scope of this paper to discuss at any length the varied and 
bizarre symptoms that can occui in a pyemic disease of this kind The symp- 
tomatology will, of course, depend upon the organs affected and the extent of 
disease in these organs Befoie generalization has occurred the symptoms are 
those of the primary lesion If it be in the lung, as it usually is m these cases 
then the severity of the symptoms will usually be proportional to the extent of 
the lesion Cough and expectoration of sputum which is occasionally blood 
streaked are prominent complaints Pam m the chest, night sweats, fever, and 
loss of weight are not unusual The sputum may be thick, copious, and fetid, 
or it may be scanty and odorless (Christison and Warwick 23 ) Once general- 
ization has occurred, the s} mptoms referable to othei organs affected may be so 
prominent that they completely o\ ershadow those of the primary lesion and one 
has to question the patient carefully to learn the nature of the onset of the illness 

The temperatuie is hectic, usuallv ranging between 98 and 102 degrees The 
pulse rate is proportional unless there is cerebral involvement with increased 
intracranial pressure Chills and sweats aie frequent The w r hite blood cell 
count ranged between 10,400 and 19,600 m those cases m which it was reported 
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The differential counts showed between 82 and 88 per cent polymorphonuclear 
leukocytes and 12 to 18 per cent lymphocytes Moderate secondary anemia is 
usually present 

Perhaps the most important factoi m the diagnosis is to remembei that this 
disease, although extiemely rare, does exist It should be considered in all 
pyemias whose ongin and natuie aie not appaient The duration of the entire 
illness in the cases leviewed ranged between tlnee months and two years How- 
evei, it was not ahvays possible to deteimme fiom the histones given approxi- 
mately w'hen geneialization had occuned It is likely that most patients live but 
a few months aftei metastases aie evident 

A careful search of the sputum should be made when the disease is sus- 
pected If sulfui granules aie piesent and these, on microscopic examination, 
show the mycelia the diagnosis is definite It is not sufficient to cultuie a loutme 
sputum specimen foi fungi As v'as mentioned befoie, actinomyces have been 
found in the mouths of normal individuals, and a positive cultuie may leadily 
lead to ei i oi 

A caieful examination of pus obtained fiom secondaiy foci may lead to 
the diagnosis as it did m oui case This, of course, is not always possible 
Biopsy examination is indicated whenever it can be done Blood cultures have 
been almost umfonnly negative Felhnger and Salzei 10 obtained a culture 
from the postmoitem blood which was pathogenic foi laboiatory animals 
Freed and Light 2 claim that they obtained four aeiobic cultuies in their case 
during life, but no attempt w'as made to pioduce the disease in animals 

Attempts have been made to develop an intradermal reaction as a diagnostic 
test in actinomycosis, but the results thus far have been conti oversial and dis- 
coui aging De Area-Leao 24 repoited distinct cutaneous reactions m tw'O cases 
of actinomycosis w'hen 0 3 c c of a filtrate from an old broth culture of actino- 
myces bovis was injected mtradermally Noimal individuals gave no leaction 
to such injections, and control injections of sterile broth also failed to give posi- 
tive results Adant and Spehl 25 also obtained positive intradeimal reactions 
in two cases of pleuio-pulmonaiy actinomycosis by using a filtiate of an old 
cultuie of actinomyces bovis The leaction appeared 12 houis after injection 
was characterized by eiythema, an indurated zone 2 to 3 cm m diametei, and 
disappeared in foui oi five days They also obtained negative lesults in normal 
individuals, but did obseive positive reactions in patients having other types of 
mycotic infections They concluded that a positive reaction was indicative of 
a mycotic piocess in the body, but was not specific foi actinomycosis On the 
other hand, Mathieson Hai rison, Hammond, and Henrici 26 found that normal 
individuals gave more fiequent and moie maiked skin tests to actinomyces bovis 
than did actinomycotic patients 


Summary. and Conclusions 

A case of the geneiahzed foim of actinomycosis has been piesented The 
pumary lesion is, in most instances, in the lung Metastases may be wide spread 
oi few r m numbei The hi am is the most fiequent organ secondauly involved 
The symptoms are vaiied depending upon the oigans affected 
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ABNORMAL SENSITIVITY TO LIGHT IN A CASE OF POSSIBLE 

LANDRY’S PARALYSIS 1 

By H F Blum and I C Schumacher, F A C P , Bei kcley, Calif 01 nia 

The puipose of this report is to describe a condition of acute hypei sensitivity 
to light occurring in a patient during the earlier stages of a fatal ascending paraly- 
sis resembling the type described as Landry’s syndrome, and to discuss the re- 
lationship of this condition to othei types of photosensitivity The patient 
remained in the hospital for a penod of two weeks, duung which time it was 
possible to make a rough characterization of her sensitivity to light No definite 
diagnosis of her condition was made at the time, although certain neurological 
changes weie observed A few days after returning to her home in a nearby 
city, acute dementia and marked paralysis — first of the feet, then of the legs, and 
on up — developed , and she died on February 17, 1935 No autopsy was per- 
formed, but the clinical diagnosis made by the attending physician was Landry’s 
paralysis 

When first observed in the hospital, the patient displayed a fiery erythe- 
matous dermatitis on the face, hands and arms The delimitation of this derma- 
titis was such as to suggest that it was the result of exposure to light, only the 
face, hands and arms were affected and these only on the parts which would be 
most exposed to sunlight The submental triangle, and the interior surfaces of 
the hands and aims which would ordinarily be shielded from light showed little 
or none of the erythema A veiy striking demarcation existed between the ery- 
thematous exterior surfaces of the hands and arms, and the more or less normal 
medial surfaces , this is shown in the photograph reproduced as figure 1, which 
was taken after the patient had been in the hospital for two weeks protected 
from direct sunlight, and the erythema had begun to fade The dermatitis was 
more noticeable on the lower arms and the hands than on the upper arms, as 
though the periods of exposure had been different due to the wearing of dif- 
ferent sleeve lengths No trace of the dermatitis appeared on any portion of 
the body which might not have been exposed to light under ordinary circum- 
stances The answers of the patient to questions regarding exposure to sun 
were not trustworthy , at one time she denied having been recently exposed 
directly to sunlight, but at other times stated that she had been so exposed The 
following is a summary of the history, physical, and laboiatory findings othei 
than sensitivity to light 

Case Report 

G K, a 40-year-old white American housewife, was admitted to the University 
of California Hospital on January 6, 1935 

Chef Complaints Swelling of the face, with a burning, itching eruption of the 
face, hands and arms , progressive weakness , and vomiting 

Family Histoiy The maternal grandfather died of cardiac disease, and the 
maternal grandmother of renal disease No history of tuberculosis m the family was 
obtained 

* Received for publication March 1, 1937 

From the Drwsion of Physiology and the Division of Medicine of the University of 
California Medical School 

Assisted by a grant from the Research Funds of the University of California 
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Fig 1 


Maiital Hist 01 y The patient had been married for 21 years Her husband was 
living and well, age 41 Two children, ages 7 and 19 respectively, were living and 

well There had been no miscarriages or abortions 

Past History The patient had pneumonia at the age of 12, and again when she 
was 39 years old She had scarlet fever when she was 21 years old, and at the same 
age when her first child was born, she was confined to bed for several weeks with 
fever pleurisy and hemoptysis Tonsillectomy and appendectomy were performed at 
the aee of 28 At the age of 30, she was confined to bed for two months because of 
shortness of breath and tachycardia Cholecystectomy was performed when she was 
28 years old, for cholecystitis and cholelithiasis, recovery was uncomplicated 

Menstrual history was negative except for two periods missed between October 

and December 1934 , . , 

The patient has been obese since the age of 2/, average weight, 225 pounds 

Her weight reached a maximum of 250 pounds when she was 34 years old At the 
time of admission to the hospital she weighed 216 pounds 

Picscnt illness began with a sore thioat and fe\er m October 1934, three months 
prior to entry This was followed in two days by generalized muscular tenderness 
and soreness The patient w ent to bed, and remained in bed until she entered the hos- 
pital A week after the onset of illness she w'as seen by the family physician, and 
quinine in capsules was prescribed Sereral dajs later, after she had taken 12 of these, 
an eruption appeared — first on the cheeks, then on the hands, arms and legs, and even- 
tually o\er the entire body This eruption consisted of minute red areas, which later 
coalesced to form purpuric patches The quinine was discontinued, and sodium 
salicylate was given b> mouth Her fever gradualh subsided Marked swelling of 
the face with braw ny induration appeared, later extending to the dorsum of the hands 
and forearms 
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After one month the brawny induration and eruption of the skin had disappeared 
except that of the face, an exposed area of the chest not covered by her nightgown, 
and the extensor surfaces of the hands and fingers These areas felt hot to touch, 
although the patient had no fever at this time Parts of the skin not exposed to light 
showed no discoloration One month after the onset of illness, heavy traces of al- 
bumin appeared m the urine, and were present there for one month during which time 
the patient’s legs and forearms were quite noticeabl> swollen This edema subsided as 
the albuminuria disappeared 

Shortly after the onset of her illness, the patient noticed weakness of the ex- 
tremities, especially of the legs This weakness progiessed until, at the time of entiy 
into the hospital, she was unable to rise from a sitting position 

Six weeks prior to entry, the patient began to have attacks of vomiting, which 
occurred usually in the mornings after breakfast, later, though not frequently, at 
other times of the day Her appetite became pool, but loss m weight was slight A 
study of her dietary habits pievious to her present illness revealed no outstanding 
deficiency During her illness previous to entiy, her diet had consisted mainly of 
citrus fruits with the occasional addition of toast and cereal For three weeks before 
entry, all medication was withheld without causing relief of her symptoms, and 
darkening of the patient’s bedroom had no appreciable effect on the skin lesions 

Physical examination showed an obese woman, lying in bed in no apparent dis- 
tress The appearance of the skin has been described elsewhere The heart and 
lungs were negative Pulse was regular in force, rhythm 120 per minute Blood 
pressure with the patient prone was 150 mm of mercury systolic, and 95 mm dias- 
tolic The abdomen was very obese, and covered with numerous striae An uppei 
right rectus scar was present, and an old appendectomy scar No abdominal organs 
or masses could be palpated Pelvic examination showed an irregular, torn cervix, 
and the presence of a leukorrheal discharge Rectal examination was negative 
Ihere was muscular weakness in all extremities, and the muscles were flabby Ann 
reflexes were present but hypoactive Knee jerks could not be obtained Ankle jerks 
were present Plantar response was normal There was reduced sensitivity to pin- 
prick over the medial aspects of both legs from the knee to the ankle, as well as over 
both deltoid regions and the upper outei chest The reactions to heat, cold and 
vibration were noimal 

Laboiatoiy Tests 

Ui tnt Dark brown to bi lek-red m coloi , acid , sp gi 1 030 to 1 041 Albumin 
faintest possible trace, to negative Reducing bodies absent Acetone negative 
Sediment ( uncatheter i zed specimen) showed 20 pus cells per high dry field, no casts, 
no red blood cells Spectroscopic test for hematoporphyrm negative 
Stool No occult blood, no parasites 

Blood Hemoglobin (Salih) 85 pei cent (12 3 gm ) , red blood cells 4 05 to 4 65 
million per cu mm , white blood cells 7,200 to 5,550 per cu mm Differential count 
1 MN 58 to 70 per cent, PME 0 to 5 per cent, PMB 0 to 1 per cent, lymphocytes 
20 to 21 per cent , and monocytes 20 to 16 per cent The red blood cells showed slight 
misocytosis and poikilocytosis Platelets appeared normal in number 

Blood Kahn and Kolmer quantitative test negative Non-proton nitrogen 
30 8 mg per cent Creatinine 1 3 mg pei cent 

Gastnc analysis Free hydrochloric acid present 

Basal metabolic late Plus 24 per cent (probably inaccurate as patient was rest- 
less and uncooperative ) 

Tnbei culm skin test Negative tolcc of 1 1000 human 
Elect) ocardiogi am (interpreted by Dr Wm J Kerr) showed a rate of 1 03 per 
minute, regular rhythm, left ventricular preponderance, slurred QRS complexes 
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Roentgen-ray examination of the chest (by Dr R S Stone) — films and fluoro- 
scopy The heart appeared to be enlarged transversely The lungs appeared clear 
The spleen could not be seen under the fluoroscope 

Comse The patient was placed on a diet of 1,200 calories Sodium amytal and 
• later chloral hydrate were administered for sleeplessness Massage and passive exer- 

cise of all extremities were given During the first four days there were slight daily 
elevations in temperature, the highest being to 37 7° C on the day of entry, through- 
out the remainder of her stay in the hospital, the patient’s temperature was usually 
normal, occasionally rising to 37 5° C Hei pulse varied between 80 and 120 per 
minute Vomiting occurred on only a few occasions, chiefly when she was disturbed 
by diagnostic procedures 

Throughout her stay m the hospital, no apparent change occurred in the patient’s 
general condition She remained irritable and uncooperative, and was somewhat 
resistant to all examinations Details of the diagnostic studies made to determine the 
etiology of the skm lesions are described below The patient was discharged from 
the hospital on January 23, 1935 

Subsequent course The following information was received from her family 
physician “ About four or five days after returning home, the patient began to com- 
plain of increasing weakness in both limbs below the knees, together with recurrent 
attacks of vomiting A flaccid paralysis set in, involving first the feet, then the legs, 
thighs, body muscles, upper extremities, and finally the muscles of deglutition The 
patient became delirious, her temperature rose rapidly, and she died on February 17, 

' 1935 No autopsy was obtained 

“ At no time did she complain of any pain , there were no convulsive seizures or 
muscle spasms, nor was there any incontinence, urinary or fecal 

“ The diagnosis made bv the consulting neurologist was Landry’s ascending 
paralysis ” 

Experimental 

Rep} oduction of the Lesions by Quaits-Mei ciuy Arc Radiation On a 
number of occasions small areas of the skin of the thighs were subjected to 
the radiation from a quartz-mercury arc in doses which were estimated as 
capable of producing only a very mild erythema in normal skin The patient 
’ always responded to this treatment with erythema much more severe, and much 

; more persistent than that produced in normal individuals by similar doses , and 

\ in the course of a few days the irradiated areas developed the appearance of the 

erythematous dermatitis which covered her face, arms and hands We will 
describe a single controlled experiment An area of the skm of the thigh, about 
' 5 cm square, was exposed to the radiation from a quartz-mercury arc of the 

Hanovia Alpine Sun type, for a period of three minutes at a distance of 20 
inches To serve as a control, a light complexioned, healthy individual was 
given a like exposure, at the same time Within a few hours the normal indi- 
vidual developed a very mild erythema of the irradiated area, which faded in 
the course of the following day and on the second day could be no longer de- 
tected The patient developed an erjthema at about the same time as the con- 
trol, but which, m contrast, increased in intensity for several days On the 
second day following the irradiation the patient showed a bright red erythema 
of the irradiated area, at -which time the control exhibited no further traces of 
reaction to the exposure Three days later the exposed area was still bright red 
and show ed a slight scaling , it resembled \ ery closely the erythematous derma- 
titis exhibited b\ the face and arms This erythema persisted until the patient 
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left the hospital 11 days following the irradiation, at which time it was begin- 
ning to fade Another area irradiated two days previous to the above still 
showed erythema at the end of 13 days, and was beginning to exhibit definite 
signs of pigmentation at that time 

One area which was given a number of successive irradiations developed a 
somewhat less severe erythema than the others The explanation of this is 
difficult, but it is possible, since this experiment was performed somewhat later 
than any of the otheis, that the patient’s sensitivity was beginning to decline 

We feel that in these expenments we have reproduced the lesions which 
this patient displayed on entenng the hospital by relatively mild exposure to 
quartz-meicury arc radiation, her response to such radiation being much more 
severe and peisistent than that of noimal individuals 

Delimitation of the Wave Lengths Pioducing the Eiythema The impor- 
tance of determining what wave lengths pioduce abnormal sensitivity to light 
has been stressed elsewhere by the writei (Blum, 1933, Blum et al , 1935) 
Such a study provides the possibility of deciding whether the abnormal sensitiv- 
ity is due to a hyperactivity of the normal photodermal mechanism, or is due 
to the activity of an abnoimal photosensitizing substance as is the case in mti- 
cana solaie (see Blum, Allmgton and West, 1935) To determine which part 
of the mercuiy aic spectrum was active in producing the erythematous reaction 
described above, we exposed five areas on the thigh simultaneously to the same 
dose of quartz-meicury arc radiation used in the experiment described above, 
one of these areas was exposed dnectly to the full radiation of the arc, while the 
other four were covered by glass filters of different spectral transmissions (774, 
W G , 385, 038, figure 2) A severe erythema of the type described above de- 
veloped on the area exposed directly to the aic, but no changes were detected on 
any of the areas coveied by the filteis On a later occasion fresh areas were 
covered with the filters and exposed to the arc for a period of 15 minutes, but 
again no changes were observed , an exposure of this duration to the direct arc 
should produce a seveie burn in a noimal individual 

The curve N E in figure 2 shows the lelative effectiveness of vanous wave 
lengths m eliciting erythemal lesponse fiom normal skin, from which it will 
be seen that no wave lengths greater than 3200 A ai e effective The filtei trans- 
missions are also shown in this figuie, and it will be seen that any of the filteis 
used above (774, W G, 385, 038), which prevented the pioduction of the ab- 
normal erythemal lesponse in oui patient, will also prevent the production of 
erythema in normal skin, since all lemove the radiation shoitei than 3200 A, 
except 774 which permits only a veiy slight fi action of the erythemic radiation 
to pass On another occasion an aiea was irradiated through filter 970 for a 
period of three minutes, with the result that a milder erythema developed than 
that produced by the full arc although moie severe than that which would be 
elicited from normal skin by such a dose Figure 2 shows that this filter permits 
only a part of the normal erythemic radiation to pass, so that the effectiveness 
of the dose should be considerably decreased 

These experimental facts lead to the conclusion that the wave lengths which 
produce the abnormal erythematous response in our patient are the same as 
those which produce erythema m normal individuals While we cannot rule 
out the possibility of an abnormal photosensitizing substance having its ab- 
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soiption spectium in the same legion as that of the substance lesponsible for 
normal erythema, it would seem reasonable to neglect tins rather vague hypothe- 
sis and assume that the abnormal sensitivity of our patient represents a hyper- 
activity of some part of the nonnal photodermal mechanism 

A much more careful anal} sis of the spectral sensitivity would be required to 
give complete justification to this last assumption, but such an analysis would 
require consideiable tune and equipment and would not be feasible as a rule 
when such cases come to observation On the other hand, the equipment used 
in the above expenments should be available in any hospital If a set of filters 
of known spectral transmissions is not at hand a great deal may be learned by 



Fig 2 


Abscissa — wave lengths in Angstrom units 
Ordinates — arbitrary values 

NE — normal erjthemic response (after Coblenz and Stair, 1934) 

H — absorption of hematoporphyrm (values of e calculated from Clar and Haurowitz, 1933) 
970, 774, 385, 038 — transmissions of Corning glass filters characterized by these numbers 
W G — transmission of a window glass filter The broken line represents 100 per cent 
transmission of the filters The transmission of filter 038 was determined by means or 
a spectrophotometer, the transmission of the other filters was determined by means of 
a quartz spectrograph 

Vertical lines — the principal emission lines of the quartz-mercurj are in this region The 
height of the line is proportional to the intensity (data from McAlister, 1933, for a 
quartz-mercury arc operated at 150 V, 45 A ) 

using a single filter consisting of a piece of ordinary window glass The com- 
mon window glass which appears green when viewed edge on is of fairly um- 
foun spectral transnuttency, cutting off the shorter wave lengths at approxi- 
mately the point where the photo-sensitivity of normal skin ends, le, about 
3200 A (see figure 2) If the lesions may be reproduced by radiations passing 
through window glass, an abnormal photosensitizer may be assumed to be 
present If, as in the present case, the patient is hypersensitive to direct quartz- 
mercury arc radiation but not to that part of such radiation which passes through 
window^ glass a hypersensitivity of the nonnal photodermal mechanism is 
probably imolved If window glass or an} other filters are used in such tests 
their spectral transmission should be carefully determined Tins may be verv 
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well accomplished after the completion of the experiments, as happens to have 
been done in the present case , thus no time need be lost in making the observa- 
tions 

Since in the present study the lesions were 1 eproduced by quartz-mercury arc 
ladiation, it did not appear important to examine carefully the effects of the 
spectrum not emitted by this source, the principal lines of which are shown m 
figure 2 (only a part of the visible spectrum is shown in the figure, the remamdei 
being of no particulai interest to the piesent study) However, an area of the 
patient’s back was exposed to duect sunlight for a period of 20 minutes on one 
occasion, but without eliciting any skin changes Sunlight does not as a rule 
contain enough radiation shorter than 3200 A to produce erythema m normal 
skin m this period of time, but the quantity of nearer ultraviolet and visible 
radiation is many times greater than that obtained from the mercuiy arc 

All of the experimental results are summanzed m table 1 


Table I 


Source 

Exposure 

time 

Filter 

Wave lengths 
transmitted 
by filterf 

Response 

Quartz-mercury arc* 

3 min 

None 

All 

Severe erythema} 


3 mm 

970 

2600 and longer 

Mild erythema 


IS min 

774 

3000 and longer 

None 


15 mm 

Window glass 

3200 and longer 

None 


15 mm 

385 

3500 and longer 

None 


15 mm 

038 

4300 and longer 

None 

Sun 

20 mm 

None 

All 

None 


* Hanovia Alpine Sun type, operating on a line voltage of 220 V 
t Only wave lengths in the ultraviolet and visible are considered 

t Subsequently developing into an erythematous dermatitis persisting for several days 


Discussion 

Natuially occurring porphyims are under suspicion as photosensitizers m 
man In fact, this suspicion seems to have crystallized into the belief that 
porphyrins are the sensitizers m all cases of photosensitivity, and statements to 
this effect are quite common We cannot find space here to discuss the origin of 
this idea, but only to say that the status of porphyrins as sensitizers in abnormal 
light sensitivity is not completely understood 

It will be of interest to consider the possible relation of porphyrin to the 
present case Landry’s syndiome is an ascending paralysis which, according to 
Drake (1935), may have either a toxic or an infectious background, it does not 
appear to be a single disease entity In a certain number of such cases porphy- 
lin appears m the urine (see Mason et al , 1933), and there is reason to think 
that it would be more often found if careful search were made Although we 
did not demonstrate porphyrinuria in our case, there is no leason to believe that 
porphyrin or porphyrinogen might not have been found if more and larger urine 
samples had been examined Had we found porphyrin, we might have placed 
this case together with those of Mason, particularly since the patient was a 
woman, and 90 per cent of the cases of Landry’s paralysis with porphyrinuria 
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are women (Mason et al , 1933) Porphyrin is found associated with a certain 
proportion of cases of Hydioa Vacciniforme sen Aestwale (17 5 per cent ac- 
cording to an analysis by Senear and Fink, 1923), which is a condition of ab- 
normal sensitivity to light resulting in severe and often disfiguring lesions of 
the exposed parts It has also been found m other cases of photosensitivity 
displaying other kinds of lesions (Barber, Howitt and Knott, 1926, Goeker- 
man, Osterberg and Sheard, 1929) Furthermore, it has been demonstrated 
that porphyrins are photosensitizers for a wide variety of living systems (see 
Blum, 1932 or 1935, for an account of this type of photosensitization) Meyer- 
Betz (1913) produced general photosensitization in himself by the injection of 
a rather large dose of hematoporphyrm, and Duke (1923), Frei (1926), and 
Blum, Watrous and West (1935) produced local photosensitivity in human skm 
by the mtradermal injection of this pigment After a brief consideration of 
this evidence, one might seem justified m jumping to the conclusion that the 
sensitivity to light in the present case is the result of the presence of a porphyrin 
acting as a photosensitizer In fact, this exact line of reasoning has been often 
followed However, there is a very strong case against porphyrin as a sensitizer 
in the present instance, and w r e should probably find the same to be true of many 
others if the proper experimental evidence had been obtained For this reason, 
we will consider the opposing evidence at some length 

In order for a substance to act as a photosensitizer it must absorb radiation, 
and it can only absorb those wave lengths which fall within its characteristic ab- 
sorption spectrum Thus the absorption spectrum of a substance should show 
approximately the wave length region in which it may act as a sensitizer * 
While the porphyrins differ in the finer structure of their absorption m the visible 
region they all show a strong absorption just at the borderline between visible 
and ultraviolet, with a maximum at about 4000 A This absorption falls off to 
minima at about 3000 A on the ultraviolet side, and at about 4500 A on the 
visible side Examination of the data of Hausmann and Krumpel (1927), and 
of Clar and Haurowntz (1933), will show the similarity of the absorption spectra 
of the different porphyi ms in this region and that it is not greatly affected by the 
solvent The spectra in the visible region vary much more for the different 
porphyrins, but according to the data of Clar and Haurowitz the visible ab- 
sorption is very much less than that in the ultraviolet The data of Hausmann 
and Krumpel would indicate a much greater absorption in the visible, but it is 
probable that no correction for the characteristics of their photographic plates 
was made m preparing their figure, so that their measurements are not quan- 
titatively correct Their data are nevertheless valuable in giving a comparison 
of the approximate positions of the absorptions of a number of different por- 
phyrins 

The absorption spectrum of a typical porphyrin in the ultraviolet region is 
shown in figure 2, and it may be seen at a glance that there is no agreement be- 
tween this curve and the sensitivity of our patient In fact, our patient was 
sensitive in a region at which a minimum in the absorption spectrum of hema- 
toporphyrm occurs Furthermore, the experiments of Hausmann and Sonne 
(1927) and of Hausmann and ICuen (1933) on the sensitization of erythrocytes 
by porphyrins also demonstrate experimentally that these substances do not 
sensitize in the region of the normal erythemic response, with the exception of 

* A corolhn of the Grotthus-Drapcr law, the first law of photochemistrv 



5S6 


II F BLUM AND I C SCHUMACHER 


mesoporphyrin, which may show some sensitizing effect m this region, but also 
exhibits very strong sensitization in the neaiei ultraviolet and visible (Haus- 
mann and Kuen) We have found that when the skin is sensitized locally by 
mtradermal injection of hematopoi phyi in, the lesponse to sunlight is of the same 
magnitude when a filtei of window glass is mtei posed as when exposed directly 
to the sun Thus all the evidence points to the fact that the wave lengths to 
which porphynns sensitize do not coi respond at all with those to which our 
patient was sensitive 

It was suggested that the sensitization might be the lesult of the quinine which 
was given the patient some tune before she entered the hospital, and to which 
she responded with a marked dermatitis, not, howfivei, limited to the exposed 
parts as was the later deimatitis which we obseived Quinine has been stated 
to be a photodynamic photosensitizer by some investigators, but Frei (1926) was 
unable to obtain sensitization of the skin to sunlight by the mtiadeimal injec- 
tion of this chug The absorption spectium of quinine (Hicks, 1930, Heidt 
and Forbes, 1933) indicates a veiy consideiable absorption of radiation be- 
tween 3000 A and 4000 A, the absorption shoiter than 3200 A is considerable, 
but if one examines the transmittance of skin as shown in the curves of Bachem 
and Reed (1931) one finds that the transpaiency of the epideinus falls off very 
rapidly below 3500 A which would tend to limit the sensitizing power of quinine 
in the region to which our patient demonstrated her greatest sensitivity, i e , 
below 3200 A Fiom a consideration of these data it appears that if quinine 
were the sensitizei in the piesent case, the patient should react to radiation much 
longer than that to which she is sensitive, and should be more sensitive to radia- 
tion longer than 3200 A, than to radiation shorter than this limit Thus, if 
quinine was an etiological factoi in the sensitivity of the skin to light it must 
have acted to enhance some part of the noimal photosensitive mechanism, not 
as a specific photosensitizing substance in the skm 

The response of normal skm to light must be rather complex Theie must 
be fiist a photochemical reaction, the products of which bring about dilation of 
the small vessels in the skin, which is observed as erythema, and subsequently 
pigmentation The steps involved may be even more numeious, and we must 
assume that there are a number of parts in the whole system, the hyperactivity 
of any one of which might result in an enhanced erythennc lesponse Thus it 
is not sui prising to find that a profound and general nervous disturbance of the 
type occui ring in our patient should be accompanied by a sensitivity to light 
as the normal erythennc mechanism must be affected by any disturbance m the 
control of the minute vessels , nor again where the administration of a drug 
pioduced marked skin changes Such an enhanced response would, of couise 
be produced by the same wave lengths as the normal response, and it is piobable 
that many cases of abnoimal sensitmty to light are of this type The group of 
individuals (“ vegetativ Stigmatisierten ”) whom Elhnger (1932) found to show 
a greater sensitivity to quaitz-mercuiy aic ladiation than normals, may piob- 
ably be placed m this group He believes this condition to be associated with 
thyroid gland disturbance We see no reason, however, for believing that the 
thyroid gland is duectly involved in the photosensitivity of our patient, but the 
possibility cannot be excluded On the other hand, a number of cases have been 
reported in which the sensitivity lies m a ivave length region outside of the 
normal and in -which an abnormal sensitizer must be present The cases of 
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Uiticana solate described by Duke (1923), Vallery-Radot et al (1926, 1928), 
Frei (1925), and Blum, Allmgton and West (1935) offer examples of the latter 
type, as does also the condition described by Urbach and Konrad (1929), and 
m all probability there aie others The position of Hydroa would seem to be 
questionable (see Gottron and Ellmgei, 1931) and it may well be that the etiology 
is not the same in all the cases described under this name Conditions involving 
abnoi mal sensitivity to light can be properly characterized only when wave length 
studies are carried out and it is to be hoped that these will be more frequently 
made in the future than m the past We may point out that the same treatment 
would hardly be expected to succeed m cases of all types 

Summary 

1 A condition of abnoi mal sensitivity to light in a case of ascending paraly- 
sis, manifesting itself as an eiythematous dermatitis on the face, hands and arms, 
is described 

2 Quartz-mercury arc radiation produced a much more severe, and per- 
sistent erythema in the skin of this patient than m normal skin, and this took 
on the appearance of the erythematous dermatitis displayed by the patient 

3 Only that portion of the mercury arc radiation shorter than 3200 A was 
active m eliciting this erythema The sensitivity would thus seem to be re- 
stricted to the same wave length region as the erythemal response of normal 
skm, and the condition could best be explained as a hypei sensitivity of some 
part of this mechanism 

4 It is pointed out that porphyrins or quinine cannot be suspected as photo- 
sensitizers responsible for this condition 

5 The relationship to other types of photosensitivity is discussed 
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ADRENAL ATROPHY AS A CAUSE OF ADDISON’S DISEASE 


Various pathologists ly 2 have drawn attention recently to the increasing 
frequency with which adrenal atrophy is found as the causative lesion m 
Addison’s disease It was formerly estimated that atrophy was found in 
only about 10 per cent of the autopsies of cases of Addison’s disease and 
tuberculosis of the adrenals m the other 90 per cent However in recent 
years, as pointed out by W ells, 1 series of cases have been reported m which 
atrophy was found m as high as from 30 to 50 per cent of the instances 
In Brenner’s review of the subject he pointed out the chief features of 
adrenal atrophy It is a non-mflammatory process, including necrosis of 
either the adrenal cortex alone or of the cortex and medulla, followed by a 
disappearance of the necrotic tissue with a corresponding shrinkage of the 
adrenal Ineffective regenerative changes are observed In the type most 
commonly found associated with Addison’s disease it is the cortical zone 
which has largely disappeared leaving the medulla relatively intact 

Since in the type of tuberculosis of the adrenal which is found as a cause 
of Addison’s disease both the cortex and the medulla are usually destroyed, 
it might be supposed that clinical distinctions would be found to correspond 
with these variations in the tissue involvement accompanying these two 
etiologic types of Addison’s disease Wells raises the question whether 
longer duration and a less pronounced hypotension may not characterize the 
cases due to purely cortical deficiency The matter is, however, by no means 
definitely settled 

The nature of the process which results in the necrosis of the adrenal 
cortex, with or without some medullary damage, is still quite undetermined 
It is well known, however, that m experimental animals the adrenal cortex 
is very susceptible to bacterial toxins such as diphtheria toxin and also that 
human cortical tissue will show evidence of damage in all cases that have died 
as a result of acute infections Basic studies establishing this fact were 
those of Dietrich 3 during the World War This lm estigator utilized the 
opportunities of examining healthy human glands from those who had met 
sudden death With these he compared the glands removed from a series 
of cases m whom wound infection was the cause of death The cortical 
tissue in these latter uniformly showed destructive changes 

Such cortical damage in infectious diseases is probably repaired rapidly 
as a rule since the cortical cells and especially those of the zona glomendosa 
are capable of rapid regeneration Such regeneration is readily observed m 

corteTSS’ Pa«. G, S, S ' l ' C “' e d '“»" *>“ 

^S 3 ^ 38 S AN "' ^ tro ^ adrenals and Addison’s disease, Endocrinolog> , 1936 , 
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experimental animals How frequently residual atrophy remains is not 
known 

In certain dramatic instances the damage to the adrenal in infections con- 
sists of massive hemorrhage with disintegration of the glands These cases 
are marked by skin hemorrhages, vasomotor collapse and early death The 
syndrome is associated especially with the onset of meningococcus infections, 
less frequently with those due to the pneumococcus 

No conclusive study m humans has yet shown how large a part in the 
clinical phenomena of acute infections may be played by less extensive forms 
of damage to adrenal cortical tissue It might well be of course that such 
damage might result m a mingling of symptoms of acute adrenal insuf- 
ficiency with those due to the other results of the infection Moreover, 
besides this obvious possibility, it must be recalled that the adrenal bears 
some relation to bodily resistance to infection the nature of which is by no 
means clear Both adrenalectomized animal and human cases of Addison's 
disease become abnormally susceptible to the effects of infections, and to the 
action of bacterial toxins and of certain poisons Moreover it seems pos- 
sible that the adrenal cortex as a storage place of cevitamic acid, which has 
been shown to be capable of stimulating antibody formation, plays still an- 
other iole m connection with the bodies’ response to acute infectious disease 
Susman has raised the question whether repeated past infections or 
poisonings may not account for the multiple atrophic spots he has noted in 
the adrenal cortex of some autopsy cases and suggests that possibly in sus- 
ceptible individuals, more extensne damage of this kind might eventually 
lead to such complete cortical atrophy as would cause Addison’s disease 

Another explanation of chronic cortical atrophy has appealed to Wells 4 
He has several times drawn attention to the similarity between the pathologic 
cellular necrosis m cortical atrophy and that which is seen m acute yellow 
atrophy of the liver Both, Wells feels, are best described as toxic cellular 
necrosis Wells is inclined to cairy the parallelism further and to suggest 
that, just as the increase of acute yellow atrophy was probably attributable 
to poisons such as cmchophen, so there might also be found a poison re- 
sponsible for the apparent increase in the numbei of cases of adrenal cortical 
atrophy Recently Wells encountered a case of cortical atrophy probably 
due to the therapeutic use of gei mamn and was able to show that this drug 
has a fairly specific damaging effect upon the adrenal cortex of laboratory 
animals 

It seems apparent that this suggestion is one which clinicians should 
bear m mmd m investigating the history of patients with Addison’s disease 

M C P 

4 Wells, H Gideon, Humphreys, Eleanor M , and Worn, Emma G Significance 
of the increased frequency of selective cortical necrosis of the adrenal as a cause of Addi- 
son’s disease, Jr Am Med Assoc, 1937, cix, 490-493 



REVIEWS 


Bnght’s Disease and Artenal Hypertension By Willard J Stone, B Sc , MD, 
FACP, Clinical Professor of Medicine, University of Southern California 
352 pages, 16 5X24 cm W B Saunders Co, Philadelphia 1936 Price, 
$5 00 

This volume opens with brief historical sketches of those whose names have been 
associated with studies in the field of renal disease Then follow chapters on classi- 
fication of renal disease (the author presents a modification of the classification of 
Volhard and Fahr), renal physiology, water balance, edema, renal function tests, 
uremia, etc These chapters constitute too briefly stated reviews of the more preva- 
lently accepted current theories There is little or no critical discussion and the au- 
thor offers little in the way of personal opinion Subsequent chapters deal with 
“ Acute Hemorrhagic Bright’s Disease, Second Stage Hemorrhagic Bright’s Disease, 
Terminal Stage Hemorrhagic Bright’s Disease, Acute and Chronic Degenerative 
Bright’s Disease ” Forty-four pages are devoted to arterial hypertension, arterio- 
sclerosis and arteriosclerotic Bright’s disease This latter subject is divided into la- 
tent and active forms by the author The second part of the title seems scarcely 
justified by the amount of discussion given it as such The 140 autopsied cases of 
Bright’s disease are abstracted too briefly to be very instructive 

W S L , Jr 

Dextiose Theiapy m Eveiyday Piachcc Bv E Martin, Sc D 451 pages, 16X24 
cm Pauli? Hoeber, Inc , New York 1937 Price, $3 00 

An impersonal digest of significant dextrose literature since 1900, this readable 
book correlates experimental laboratory and clinical findings with admirable brevity 
More than a handbook, it succeeds in giving a dexti ose-eye view of metabolism with- 
out losing yardage in controversy or fl ght of fancy The first portions dealing with 
chemistry and physiology show occasional proof-reader’s errors (normal blood sugar 
lange is fiom 0 8 to 012) which tend to shake faith in figures quoted which are less 
familiar The author is strict enough too in insisting on the substitution of chem- 
ically correct dextrose for the familiar glucose of common parlance Yet later on he 
uses glycolysis where glycogcnolysis is apparently meant The latter portions of the 
book show the difficulty of the pure-scientist-in-medicme’s uncritical acceptance of 
medical literature at its face value (as where on p 110 he so glibly speaks of suable 
blockage of the reticuloendothelial system ) His therapy has a Gould and Pyle-ish- 
ness throughout that is most dangerous in the gemto-unnary section where he is still 
in the intravenous mercurochrome era The charts are good, and the pictures better 
than average Definitely a transition book, it would interest the clinically-minded 
second-year, and the chemically-minded third-year medical student, and be helpful 
provided that the student remembers that dextrose is but one of many therapeutic 
agents 

C A 

Gash oscopy The Endoscopic Study of Gastric Pathology By Rudolf Schindtfr 
MD 343 pages, 17 5X25 cm University of Chicago Press, Chicago lit 
1937 Price, $7 50 & ’ 

Erery chapter m the book is full of valuable information The technic of gas 
troscopv is clearlv and conciseh stated The splendid description of the procedure 
will be extremely helpful to those who desire to do gastroscopy To those not desir- 
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mg to do gastroscopy, it will niatu tally broaden their knowledge of the technical side 
of the procedure When technical problems do occur, they are comparatively easy 
to overcome if one follows the directions as outlined in the chapter on technic The 
reviewer has followed very closely the technic as outlined, and has found it most 
satisfactory The position of the patient for emptying the stomach is of the utmost 
importance, and this has been stressed by the author Likewise, the orientation of the 
instrument in the stomach has been described thoroughly This, of course, is very 
necessary, so as to be able at all times to know which portion of the stomach is being 
observed 

Many diagrams have been used to show the poition of the stomach visualized, 
with the instrument at different levels, and when the instrument is rotated in different 
positions Great detail concerning orientation is of the utmost importance The 
technic of introducing the gastroscope can be mastered in a very short time, but to be 
able to determine accurately the portion of the stomach under observation, requires a 
great deal of training The gastroscopic appearance of the normal stomach is ex- 
tremely well presented After all, one must be perfectly familiar with the picture of 
the normal stomach before attempting to study gastric pathology 

In the study of gastric pathology, the author stresses two important diagnostic 
procedures, namely roentgen-ray relief studies, and gastroscopy Both have a defi- 
nite place in the diagnosis of gastric lesions The two methods bear a supplementary 
relation to each other Certain facts may be obtained by one procedure, and other 
very definite facts obtained by the other 

The author definitely favors gastroscopy in studying the different types of gas- 
tritis His classification of the different types of gastritis is all that can be desired, 
the different types are easily recognized gastroscopically In the diagnosis and treat- 
ment of gastric ulcer, the author stresses the importance of gastroscopy, and urges 
the advantage of frequent gastroscopic examinations to deteinnne what results are 
being obtained from treatment In the diagnosis of carcinoma, he believes a positive 
diagnosis can be made by roentgen-ray relief studies and gastroscopy He does not 
believe there is any necessity for surgical exploration of the abdomen in any case in 
order to make the diagnosis He makes a strong plea for roentgen-ray relief study 
and thorough gastroscopic examination, and states that the two methods of examina- 
tion will give one the correct diagnosis m almost every case The reviewer believes 
that in order to make the d agnosis of carcinoma by these two methods alone, one must 
have had a vast amount of experience in gastroscopy, and in the interpretation of 
roentgen-ray relief studies In determining the etiology of obscure gastric hemor- 
rhage, the great advantages of gastroscopy have been thoroughly discussed 

In addition to the clear and concise manner m which gastroscopy has been dis- 
cussed, the book contains a very complete bibliography of the subject, and 96 per- 
fectly splendid color plates One not familiar with gastroscopy might be inclined to 
doubt the brilliant colors found in the plates The reviewer, however, from his own 
experience, believes that the colors are not exaggerated, but quite clearly represent 
different phases of gastric pathology With each color plate, there is a short discus- 
sion of what it represents 

The book should be of real value to every internist, and especially to those limit- 
ing their practice to gastroenterology It is of course, of the utmost value to those 
interested in gastroscopy The reviewer is of the opinion that gastroscopy as a diag- 
nostic procedure is just as valuable as the roentgen-ray, m the diagnosis of gastric 
pathology It in no way replaces roentgen-rav studies — they both bear a supplemen- 
tary relation to each other 
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Endou inology Clinical Application and Ti catmcnt By August A Werner, MD , 
FACP 672 pages, 15X24 cm Lea and Febiger, Philadelphia 1937 
Price, $8 50 

Quite a number of texts on endocrinology have been published within the past few 
years On greeting a new publication one is interested to see how it differs from, or 
what it adds to, those already available 

This particular work contains many valuable data amassed from the author’s large 
practice and wide experience There are many case reports and many illustrations 
The classical endocrine syndromes are well delineated 

In the opinion of the reviewer, the book is marred somewhat by the enthusiastic 
inclusion of many conditions of unknown origin as of probable or possible endocrine 
etiology 

'l he illustrations m general are excellent but there are included some of ques- 
tionable choice, notablv that illustrating lipodystrophia progressiva, a very good photo- 
graph of a very fat woman but lacking the essential characteristic of this rare anomaly, 
namely, the remarkably complete emaciation above the waist 

The book gives a good idea of the methods of practice of an enthusiastic and 
well informed endocrinologist 

TPS 

The Digestive Tract A Radiological Study of Its Anatomy , Physiology and Pathol- 
ogy By Alfred E Bvrclav 427 pages , 19 X 25 cm Cambridge University 
Press Department, Macmillan Co, New York 1937 Price, $12 00 

A striking feature of this book is that the author obviously considers an under- 
standing of the normal, an essential prerequisite to the evaluation of pathological 
change, since he devotes roughly the first half of his book to anatomy and physiology 
from the point of view of the radiologist Included in this discussion are summaries 
of some of the latest researches on the digestive tract 

The book is divided into three main parts Part I is devoted to technic includ- 
ing not only a careful review of routine measures employed in the practice of radiol- 
ogy but also stressing some of the dangers associated with this work The complete- 
ness and the clarity of Part I set a high standard 

In Part II, devoted to the radiological examination of the “ normal ” gastro- 
intestinal tract, the first section includes a discussion of the anatomy of the “ normal ” 
stomach and the inherent mobility and adaptability of the abdominal viscera In this 
section the alimentary tract is considered as a whole and the justifiable conclusion is 
reached that an alimentary tract may approximate the average, but that there is no 
fixed standard of normality The factors influencing the form and position of the 
stomach, the effects of posture and respiration and the mobility and adaptability of the 
viscera are discussed in detail 

Section II of Part I, devoted to physiology, reviews the movement of food from 
mouth to anus as observed by the radiologist The process of swallowing, gastric 
peristalsis, pyloric sphincter activity as well as the intestinal movements, are all por- 
trayed radiographicalty The author’s discussions are thought-prov okmg as can be 
seen from his statement that gravity and tonic action appear to play a part in the con- 
trol of the pyloric sphincter but that the peristaltic waves seem to be identical whether 
the sphincter relaxes or not Moreover, he is certain that the opening of the pylorus 
does not depend on the acidity or alkalinity of the food 

On the basis of tins thorough presentation of anatomy and physiology the author 
develops Part III which is devoted to pathology From the esophagus and through 
the colon, m logical sequence, the reader has presented to hun a fascinating discussion 
of “ roentgejiologic p ithologv ’ An excellent chapter on the gall-bhdder is included 
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The authoi never attempts to be dogmatic and often admits the inadequacies of roent- 
genologic diagnosis, as, for example, in Ins discussion of gastritis 

The last quarter of the booh presents seven appendices which must be invaluable 
to the roentgenologist and especially to the beginner in this specialty The bibliog- 
raphy is apparently up to date and the division of indices into both an author and a 
general index, is always a convenience to the reader 

The booh represents a well written, well illustrated text which could only be the 
outcome of an unusual roentgenologic experience 

S M 
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Dr Philipp Schonw'ald (Fellow'), Seattle, Wash — 1 reprint, 

Dr W Warner Watkins (Fellow'), Phoenix, Ariz — 2 reprints, 

Dr Clarence R Bennett (Associate), Eufaula, Ala — 1 reprint, 

Dr John Francis Briggs (Associate), St Paul, Minn — 7 reprints, 

Dr Hyman I Goldstein (Associate), Camden, N J — 1 reprint 
Dr William II Gordon (Associate), Boston, Mass — 2 reprints, 

Dr W H Griffith (Associate), Huron, S D — 1 reprint 
Dr Charles Solomon (Associate), Brookhn, N Y — 2 reprints 


Dr Roy R Kracke (Fellow) Emorj Unnersitj, Ga , has been elected a member 
of the American Board of Pathology for a term of six years Dr Kracke is also 
chairman of the Section on Pathology and Physiology of the American Medical Asso- 
ciation 


Dr William E Robertson (Fellow), Philadelphia, is now President of the Phila 
delplna Counts Medical Societv Dr Louis H Clerf (Fellow), Dr Michael A Burns 
CFellow) and Dr Isadore Kaufman (Fellow) are directors nS 
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Dr E J G Beardsley (Fellow), Philadelphia, is Secretaiy-rreasuiei of the 
American Association of the History of Medicine 


Dr William D Stroud (Fellow), Philadelphia, is President of the Philadelphia 
Heart Association, Dr David Riesman (Fellow), Vice President Dr Thomas M 
McMillan (Fellow), Secretary, Dr Edward E ICrumbhaar (Fellow), a member of its 
board of governors 


Dr Ross McClure Chapman (Fellow), Towson, Md , is President of the Ameri- 
can Psychiatric Association, Dr J Allen Jackson (Fellow), Danville, Pa, and Dr 
Walter L Treadway (Fellow), U S Public Health Service, are members of the 
executive committee 

Dr Edward S Sledge (Fellow), Mobile, Ala, is President of the Alabama State 
Medical Association 


Dr Paul A Yoder (Fellow), Winston-Salem, N C , is President of the Eighth 
District Medical Society of that State 


Dr John W Tappan (Fellow), El Paso, Tex, has been made Health Officer of 
the El Paso City and County Health Unit 


Dr Dudley C Smith (Fellow) is President of the University of Virginia Med- 
ical Society 


Dr Charles W Waddell (Fellow), Fairmont, W Va , is President of West Vir- 
ginia State Medical Association, Dr A A Shawkey (Fellow) Charleston, is Second 
Vice President and Dr T M Barber (Associate), Charleston, is Treasurer 


The Fifth International Congress of Radiology was held in Chicago, September 
13 to 17, with a large delegation from Europe, Mexico, Canada and South America 
This was the first time the Congress has met m the United States Dr B H Orndoff 
(Fellow), Chicago, was Secretary of the Congress, Dr Arthur C Christie (Fellow), 
Washington, was chairman of the Executive Committee, Dr George E Pfahler 
(Fellow), Philadelphia, was an honorary vice president 


Dr E H Shuller (Associate), McAlester, Okla , is President of the Southeastern 
Oklahoma Medical Association 


Dr J A Myers (Fellow), Chief of the Chest Clinic at the University ot Min- 
nesota and President of the National Tuberculosis Association, will be the guest 
speaker at the Post-Graduate Course on Tuberculosis to be conducted in Oklahoma 
City, October 13 


Dr Clarence H Webb (Fellow), Shreveport, La, is President ot the Louisiana 
State Pediatric Society 


Dr Horace W Soper (Fellow), Dr Frank D Gorham (Fellow') and Dr Lee 
Pettit Gay (Fellow'), all of St Louis, are President, Vice President and Treasurer, 
respectiveh , of the Missouri Society for the Advancement of Gastro-enterology 
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Dr Henry K Speed (Fellow), Sayre, Okla , is President-Elect of the Oklahoma 
State Medical Association 


Dr O B Kiel (Fellow'), Wichita Falls, Tex, is President of the Texas State 
Board of Medical Examiners 


Dr Edw r ard H Schwab (Fellow), Galveston, Dr M D Levy (Fellow), Hous- 
ton, and Dr Robert M Barton (Fellow'), Dallas, are President, Vice President and 
Secretary-Treasurer, respectively, of the Texas State Heart Association 


Dr Bedford Shelmire (Fellow), Dallas, is President of the Texas Dermatological 
Association 


Dr John G Young (Fellow'), Dallas, is President of the Texas Pediatric Society 


Dr John A McIntosh (Fellow'), San Antonio, is Second Vice President of the 
Texas Neurological Association 

Dr May Owen (Fellow'), Fort Worth, Tex, recently received the honorary de- 
gree of Doctor of Science, conferred by the Texas Christian University 


Dr Edw'ard J Van Liere (Fellow), Morgantown, has been appointed Dean of 
the West Virginia University School of Medicine 


Dr Ernest D Hitchcock (Fellow'), Great Falls, is Vice President of the Mon- 
tana State Medical Association 


Dr David Riesman (Fellow), Philadelphia, emeritus professor of clinical medi- 
cine and professor of the history of medicine, University of Pennsylvania School of 
Medicine, was recently the recipient of the honorarv degree of Doctor of Laws, con- 
ferred by the University of Wisconsin 


Dr Jacob C Geiger (Fellow), Director of Public Health for the City and Counts 
of San Francisco, was lecenth elected President of the Pasteur Society of Central 
California 


Dr Russell H Oppenheimer (Fellow), Dean of Emory University School of 
Medicine and heretofore Superintendent of Emory University Hospital, Atlanta, has 
been made Medical Director of the Hospital 


Dr Hugo A Freund (Fellow') w'as recently appointed a member of the Public 
Welfare Commission of Detroit 


Dr James J McGuire (Fellow), Trenton, is Secretary of the New Jersey State 
Board of Medical Examiners 


Dr William de B MacNider (Fellow'), Chapel Hill, Kenan Research Professor 
of Pharmacology at the Uimersity of North Carolina School of Medicine has re- 
cently been appointed Dean, to succeed Dr Charles S Mangum 


Dr Robert Fmle\ Gayle, Jr (Fellow), Richmond, is one of the physicians ap 
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pointed to a new board created to have supervision over state mental hospitals in 
Virginia 


Dr Charles E Sears (Fellow), Portland, Ore, was elected President of the Pa- 
cific Northwest Medical Association during July 


Dr T Grier Millei (Fellow), Philadelphia, Professor of Clinical Medicine m 
the University of Pennsylvania School of Medicine and Chief of the Gastro-Intestinal 
Section, Hospital of the University of Pennsylvania, will have charge of the newh 
established “ Kinsey-Thomas Foundation for the Study and Treatment of Diseases of 
the Digestive System ” at the University of Pennsylvania The late Miss Frances T 
Kinsey provided $200,000 in her will for the establishment of the Foundation 


The estate of the late Dr James M Anders (Master), Philadelphia, amounting 
to ovei $500,000, has been ordered distributed Dr Anders’ will provided bequests of 
$2,000 to the Philadelphia County Medical Society Library Fund and $1,000 to the 
Society’s Aid Association It also provided $2,500 for the Board of Directors of the 
Philadelphia County Medical Society to be held in trust and to be used to meet the 
expenses of the Philadelphia celebration of the Annual Health Day, a pioject in which 
Dr Anders was deeply interested and which he founded The residuary estate was 
left in trust, the income to go to Mrs Anders for life When the trust is ended, 
$50,000 is to go to the trustees of the Umveisity of Pennsylvania for the Endowment 
Fund of the Graduate School of Medicine of the University 


Dr Thomas B Magath (Fellow), Rochester, Minn, has been chosen President- 
elect of the American Society of Clinical Pathologists 


Under the presidency of Dr J Morrison Hutcheson (Fellow and Governor), 
Richmond, the Medical Society of Virginia will hold its annual meeting in Roanoke, 
October 12 to 14 Among the invited guests are Dr Russell L Cecil (Fellow), New 
York City, and Surgeon General Thomas Parran (Fellow and Governor), of the 
U S Public Health Service 


Dr George B Lawson (Fellow), Roanoke, was recently reappointed by the Gov- 
ernor as a member of the State Board of Health, his term of office to continue until 
1942 


Dr Louise Taylei Jones (Fellow), McLean, Va , one of the Vice Presidents of 
the Medical Women’s International Association, attended the Fourth Congress held 
in Edinburgh, Scotland, July 13 to 18 

Dr Elizabeth Bass (Fellow), New Orleans, La, attended the Medical Women’s 
International Association in Edinburgh, Scotland, July 13 to 18, as a councillor from 
the American Medical Women’s Association 


The degree of Doctor of Laws was conferred upon Dr C C Bass (Fellow), 
Dean of Tulane University School of Medicine by Duke University at the annual 
commencement, June 7 

The Southern Tuberculosis Conference will hold its annual meeting at the John 
Marshall Hotel, Richmond, Virginia, September 29, 30 and October 1, 1937 Among 
the speakers will be Paul H Ringer, MD (Fellow), Asheville, North Carolina, J 
A Myers, M D (Fellow), University of Minnesota, Louis Hamman, M D (Fellow), 
Johns Hopkins School of Medicine, Horton Casparis, MD (Fellow), Vanderbilt 
University School of Medicine, L J Moorman, M D (Fellow), Oklahoma City 
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OBITUARIES 

DR JOSEPH LEGGETT MILLER 

Dr Joseph Leggett Miller (Fellow), Chicago, 111 , died near Great Falls, 
Montana, on August 6 Death was sudden He had gone to Montana on 
his annual vacation Dr Millei was a natne of Kewanee, Illinois, where 
he was born November 24, 1867 He recened his Bachelor’s degree from 
the University of Michigan in 1893 Two years later he graduated m 
Medicine at Northwestern University Medical School He served his in- 
ternship at Mercy Hospital m Chicago, and then became associated with Dr 
Frank Billings 

Dr Miller became a teachei at Rush Medical College in the Department 
of Medicine, eventually becoming Professor of Medicine Since 1924 he 
was Clinical Professor of Medicine at the University of Chicago For 
years he was a member of the Attending Staff at the Cook County Hos- 
pital For some tune he served as president of the Staff For many years 
he was Attending Physician at St Luke’s Hospital 

He was a member of the American Medical Association, having served 
as secretary of the section on Practice of Medicine for five years, and as 
chairman of the same section in 1908-1909 He was a member of the 
Association of American Physicians, the American Society for Clinical In- 
vestigation and the Central Society for Clinical Research He was a mem- 
ber of the Chicago Society of Internal Medicine, which he once served as 
president Likewise he was a member and past president of the Chicago In- 
stitute of Medicine He was also a member of the Chicago Medical Society 
and the Illinois Medical Society He had been a member of the American 
College of Physicians since 1929 

He served in the World War, first as Major and later as Lieutenant 
Colonel m the Medical Corps For many months he was chief of the Medi- 
cal Department at Camp Dodge From 1909 until 1931 he was Editor-m- 
Cluef of the Archives of Internal Medicine He also contributed largely to 
medical literature Dr Miller had a wide reputation as a teacher and in- 
vestigator and a contributor to the literature He had a great gift for 
friendship, he was widely known, admired and beloved, unassuming and 
f i ank in conversation, exceptionally clear and direct in his teaching, a genial 
companion and loyal friend, and a physician who exemplified the old virtues 
of which the profession is so proud 

James G Carr, M D , F A C P , 
Governor for Northern Illinois 

DR JUDSON DALAND 

The death of Dr Judson Daland (Fellow) of Philadelphia on August 
14, 1937 at 77 jears of age removes a well known distinguished and 
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picturesque personality from the medical piofession and fiom the citizenry 
of his adopted city and state 

Dr Daland had been in ill health foi two yeais, as the lesult of an 
automobile accident m England and from a subsequent major operation, and 
his passing was a happy release from increasing infirmities Born in New 
York, in 1860, Judson Daland attended the medical school of the University 
of Pennsylvania and graduated m 1882 Shortly after his graduation he 
established his practice in Philadelphia and began forming the professional 
associations of a long and active life 

He was, from his earliest years, deeply intei ested m all aspects of science, 
especially biological science, and soon became interested in teaching and, 
early, affiliated with the Medico-Chirurgical Medical School and Hospital 
Revealing his ability, talent and worth as a medical practitioner, investigator, 
teacher and writer Dr Daland was advanced in teaching positions until 
he became, in 1903, the Professor of Clinical Medicine in the Medical 
School and Attending Physician to its Hospital Judson Daland’s greatest 
contribution to clinical medicine was in emphasizing and reemphasizing the 
direct relationship of focal infections in the teeth, tonsils and sinuses to local 
(and frequently misunderstood) symptoms and to the general health con- 
ditions of patients at a period in medical history when such a relationship 
was denied, ignored and, all too often, derided by the majority of the, so 
termed, leaders of the medical profession Dr Daland was, from his earliest 
years m medicine, deeply intei ested in tropical diseases and pursued knowl- 
edge m this subject in many lands He was one of the earliest observers 
to point out that tropical diseases were to be found remote from the tropics 
and he had many opportunities of lllustiating the truth of his statement by 
demonstrating patients m his Philadelphia clinic that weie suffering from 
such maladies as pellagra, sprue, yaws, filariasis, beri-beri, quartan malaria 
and leprosy In no Philadelphia clinic of that period was as much attention 
given to the seldom encountered disordeis as was true in Dr Daland’s 
service and the reason for this is to be found in Dr Daland’s frequent visits 
to the tropical countries and his entire familiarity with the diseases of those 
sections 

During Dr Daland’s active professional life he was a much sought con- 
sultant and served in such a capacity in a number of the city’s and state’s 
hospitals 

When the Medico-Chirurgical Medical School merged with the Medical 
School of the University of Pennsylvania to become the Graduate School 
of that great institution Dr Daland became a Professor of Clinical Medi- 
cine in the Graduate School and continued this association until his retire- 
ment from practice when he became Emeritus Professor of Clinical Medi- 
cine 

Dr Daland was an exceptional man in the medical profession for, in 
addition to being a nationally and internationally recognized expert in 
medical science, he was, perhaps, even better known as a world traveller, 
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an archeologist, a paleontologist, a connoisseur of art, a musician of ability, 
an accomplished linguist and a sportsman well known in many of the obscure 
corners of the world In recent years Dr Daland has devoted much time 
and thought to the activities of the Philadelphia Institute for Medical 
Science, now active within the walls of the Philadelphia General Hospital, of 
which organization he was one of the founders and its first president and to 
which, it is said, he has bequeathed his $200,000 estate 

Dr Daland represented an unusual type of a rapidly passing generation 
Is it not possible that his life, his experiences, his education, that continued 
to the very end of his life, hold a lesson for the members of a younger 
generation ? 

Here was a physician who possessed an exceptional education in medi- 
cine and m life He was cultured, travelled and truly learned but the more 
he knew the more modest he became concerning his many accomplishments 
and the more conscious he was of his ignorance concerning many of life’s 
secrets It is said that he wished his ashes to be placed in an urn in the 
Philadelphia Philosophical Society’s rooms where he had spent so many 
pleasant hours and that upon the urn he wished placed the words, “ I sought 
Truth ” 

Could any physician desire a better epitaph ? 

E J G Beardsley, M D , F A C P , 
Governor for Eastern Pennsylvania 

DR ELMER L EGGLESTON 

Dr Elmer L Eggleston (Fellow), Battle Creek, Mich , died after three 
days’ illness, July 7, 1937, of coronary thrombosis 

He was born in Marion, Iowa, in 1874 Fie received his M D degree 
from American Medical Missionary College (Chicago), 1900 He did post- 
graduate work at the New York Post-Graduate Medical School m Vienna 
At the time of his death, he was head of the Department of Internal Medi- 
cine, Group B, Battle Creek Sanitarium He was the author of several 
published articles, usually pertaining to gastroenterology Dr Eggleston 
was a member of the Northern Tri-State Medical Society, Mississippi Val- 
ley Medical Society, Calhoun County Medical Society, Michigan State Medi- 
cal Association, and a Fellow of the American Medical Association He 
was elected a Fellow of the American College of Physicians on April 6, 1922 
His medical career was entirely devoted to institutional work at the 
Battle Creek Sanitarium, having taken his internship there and followed as 
assistant physician and finally head of the above mentioned department 
For approximately 20 years he devoted himself largely to the subject of 
gastroenterology Dr Eggleston possessed an unusual personality and with 
it went a keen nund and a sympathetic character, which fitted him so ad- 
mirably for his medical career During his years of w r ork he met a great 
many pionunent people from all parts of the United States, all of whom 
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became his devoted fi lends They all appi eciated his sympathetic personal 

devotion to them He had an aptness for recognizing not only their physical 
ills, but also was able to help them adjust themselves to any complexes they 
might have established as a result of anxiety, worry and trouble Each 
year he witnessed the return of old patients and many patients referred by 
Doctors and friends, which proved above eveiything else his success as a 
physician He had many local friends and patients who leaned heavily on 
him and his death was a shock to not only these, his friends and neighbors, 
but to former patients in all parts of the counti y Scores of telegrams and 
floral tributes further proved the love and esteem of those that knew him 
A paragraph fiom an editorial poitiays Di Eggleston as he was known 
at home “ The professional loss through Di Eggleston’s passing will be 
widely recognized But Battle Creek, to which he belonged and into which 
he built the strong attachments of Home, gneves for the loss of a friend and 
fellow citizen who made himself endeared here because, m so many ways of 
helpful service, he had practiced that philosophy which he gave to the 
troubled patients — and had made the most of his todays ” 

M A Mortensen, M D , F A C P 

DR JACOB FOWLER AVERY 

Dr Jacob F Avery, a Fellow of the College, died at La Jolla, California, 
June 25, 1937 Dr Avery had been retired from active practice for the 
past four years due to coronary disease, which resulted in his death ' 

Dr Avery was born at Poughkeepsie, New York, January 19, 1873 
He was graduated from Minneapolis Central High School m 1892 and from 
the University of Minnesota, College of Medicine, class of 1899 Follow- 
ing his internship at the City Hospital (now Minneapolis General Hospi- 
tal), Dr Avery practised in Virginia and Aitken, Minnesota before locating 
m Minneapolis in 1906 He retired from active practice in April 1932 
Dr Avery was elected to membership m the Hennepin County Medical 
Society December 3, 1906 He became an Emeritus member in 1933 and 
an affiliate member of the Minnesota State Medical Association the same 
year 

He was married to Mary L Esmond, June 4, 1902, who, with one son, 
Esmond Avery, of Detroit, Michigan, survives him 

Dr Avery was commissioned a Captain m the Medical Corps, U S 
Army, July 10, 1917, and served with the 44th Infantry and the 39th Field 
Artillery at Camp Lewis, Washington He was discharged at Camp Dodge, 
Iowa, October 14, 1919 For two years he served as chief of Medical 
Hospital Service in Minneapolis (this was forerunner of the Veterans’ 
Administration) 

He was a Fellow of the American College of Physicians and, until his 
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retirement, a member of the Minnesota Society of Internal Medicine In 
Minneapolis he was a member of the staffs of Northwestern Hospital and 
Abbott Hospital 

James F Churchill, M D , F A C P , 

Governor for Southern California 

DR FRANK ALS WORTH WAPLES 

Dr Frank Alsworth Waples (Fellow), Houston, Texas, died March 3, 
1937 He was born in New Orleans, Louisiana, m 1868 He held the 
degrees of Bachelor of Science and Doctor of Medicine from the Univer- 
sity of Michigan From 1894-98, he was in charge of a general hospital 
m Kolgan, China From 1905-10, he conducted a private hospital m Cody, 
Wyo He was later on the staff of the Clifton Springs Sanatorium, of 
Clifton Springs, N Y , and Phelps Sanatorium, Battle Creek, Mich He 
later joined the staff of the Southern Pacific Hospital at Houston, Texas, 
and was internist to the Southern Pacific Lines 

Dr Waples was a member of the Harris County Society, Texas State 
Medical Association, American Medical Association, and had been a Fellow 
of the American College of Physicians since 1920 

DR AUGUSTUS WARREN CRANE 

Dr Augustus Warren Crane (Fellow), Kalamazoo, Michigan, died 
February 20, 1937, of coronary thrombosis Dr Crane was born m Adrian, 
Mich , m 1868 He received Ins medical training at the University of 
Michigan Medical School, graduating in 1894 He was a member and past- 
president of the American Roentgen-Ray Society, a member of the Radio- 
logical Society of North America, a member of the American College of 
Radiology, an honoiary member of the London Roentgen-Ray Society, a 
member and past-president of the Kalamazoo Academy of Medicine and 
Michigan Association of Radiologists In 1921 he was awarded the gold 
medal by the Radiological Society of North America He was a former 
acting editor and later a member of the editorial board of the Ametican 
Journal of Roentgenology Kalamazoo College and the University of 
Michigan both honored him by conferring honorary degrees upon him He 
was chairman of the Kalamazoo County Section of the Michigan State 
Committee of Medical Piepaiedness, and was a member of Michigan Medi- 
cal Advisory Board during the World War 

DR JAMIE W DICKIE 

Dr Jamie W Dickie of Southern Pines, N C , w'as born near Hender- 
son, N C , October 25, 1893, the son of George T and Manolia Coppedge 
Dickie He graduated from Wake Forest College in 1914, receiving his 
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doctor’s degree from Jefferson Medical College in 1917, and immediately 
loined the U S Navy Medical Corps, and was stationed at Fort Lyons, 
Colorado He received his discharge in 1919, and for two years became 
associated with the late Dr W L Dunn of Asheville, specializing m pul- 
monary diseases 

He then went to Southern Pines, N C , where he established Pine Crest 
Manor Sanatorium, which has been m successful, continuous operation since 
This institution is devoted to the study and treatment of pulmonary diseases 
Dr Dickie did postgraduate work on many occasions, having spent the 
entire past winter at the University of Pennsylvania and at Peter Bent 
Brigham Hospital m Boston He had only returned to his work a few days 
when he was taken with pneumonia from which he died July 6, 1937 

His publications were not numerous, and were on subjects related to 
the chest As an avocation, however, he wrote short stories and poems, 
and was widely interested m literature, particularly biography 

He was a member of his County and State Medical Societies, a Fellow 
of the American Medical Association, and became a Fellow of the American 
College of Physicians m 1936 He was a director of the North Carolina 
Tuberculosis Association and a member of the National Tuberculosis Asso- 
ciation 

He was a member of the Episcopal Church He leaves m addition to 
his wife, who was Miss Inez Benthall, a son, David Henry, and one 
daughter, Jane 

Dr Dickie was a man of great personal charm, of good judgment and 
wide knowledge in his chosen sphere of medical activities, and his sudden 
passing at an all too early age will leave a gap in the medical profession of 
this section that will be hard to fill 

C H Cocke M D , F A C P 

Governor for N Carolina 



A Real Achievement 


IN HIGHER CONCENTRATION and REFINEMENT of 

SCARLET FEVER ANTITOXIN (NATIONAL) 



(Refined and Concentrated Globulin) 


Refinement and concentration of the pseudoglobulm frac- 
tion reduces volume 75 per cent and decreases serum reac- 


tions because of low content of foreign 
proteins 


Lessens pain of injection 

Smaller volume is more quickly absorbed 

Gives quicker therapeutic response 


PROPHYLACTIC DOSE 
2,000 Units U S Public Health Service 


(100,000 original neutralizing units) are 
contained m y 2 cc volume 


THERAPEUTIC DOSE 
6,000 Units U S Public Health Service 


(300,000 original neutralizing units) are 
contained m 1 y 2 cc volume 


Each prophylactic or therapeutic dose con- 
tains 30 per cent excess units to insure 
potency beyond expiration date stamped 
on each package, and is furnished m sterile 
syringes with rustless (chromium) steel 
needles 


Ihernpeutlc Dose 


Prophylactic Dose 


SYRINGES SHOW EXACT SIZE 


The advantages of a highly refined and 
concentrated Scarlet Pever An tito xin 
should materially increase its use for pro- 
tection (passive immunity) of susceptible 


Each package of National Antitoxin or Curathe Serum j . 

contains, as illustrated, an ampul vial of X to 10 dilu- p3»tl61ltS 6XpOS6(X tO SCcXTlGti I6V6I*, cLEd fot 


““ “ the treatment of scarlet fever patients 


THE NATIONAL DRUG COMPANY 


BIOLOGICALS 


Philadelphia, U. S. A. 
PHARMACEUTICALS 


BIO CHEMICALS 


Semi Senrlet ret or Antitoxin Elternture 


AIM 9-37 


Name 

Address 


State 

Date 




16 


ANNALS OF INTERNAL MEDICINE 


When 




life itsel 



seems threatened 
and Restful 
Sleep is 

QSA&nMal 


Most patients are not used to being 
ill and their fear of the consequences of 
illness or of operative procedure may re- 
sult in insomnia and rob them of needed 
rest If the condition persists, it may even 
seem to threaten life itself The use of a 
safe sedative and hypnotic often proves 
valuable 

Ipral Calcium (calcium ethyhsopropyl- 
barbiturate) is a safe and effective seda- 
tive and hypnotic It acts chiefly on the 
higher cerebral centers and produces a 
sleep closely resembling the normal, from 
which the patient awakens calm and gen- 
erally refreshed It is readily absorbed 
and rapidly eliminated Undesirable cu- 
mulative effect may be avoided by proper 


regulation of the dosage No digestive 
disturbance or untoward organic effects 
have been reported 

Ipral Calcium is supplied in 2-gr tab- 
lets and in powder form for use as a 
sedative and hypnotic 

Ipral Sodium (sodium ethyhsopropyl- 
barbiturate) is supplied in 2-gr capsules 
for hypnotic use and in 4-gr tablets for 
preanesthetic medication 

Ipral Calcium (Powder) is available 
in l-oz bottles Tablets Ipral Calcium 
2 gr , Tablets Ipral Sodium 4 gr and 
Capsules Ipral Sodium 2 gr are available 
in bottles of 100 and 1000 

For liteiatm e adch ess Pi ofesstonal Service 
Depaitment, 745 Fifth Ave , New Yoik 
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Effect of Salyrgan Suppos- 
itories increase of urinary 
excretion and loss of weight 
(water) in a case of car- 
diorenal edema 
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RAPID CLEARANCE of EDEMA 

J’T'HERE is no question as to the great value of Salyrgan in 
"*■ relieving dropsy in edema due to cardiac and cardiorenal 
disease As the conditions for which this potent diuretic is indicated are of 
chrome character, there is a place for Salyrgan in a more conveniently ap- 
plicable form suppositories Salyrgan Suppositories are serviceable as a sup- 
plement to parenteral administration of the drug as well as for sole medica- 
tion when injections are not advisable or feasible 


LIKE EXPELLING* WATER 


DOSAGE One suppository at intervals of three days or more (in- 
serted preferably in the morning, so that the diuresis will not 
interrupt the patient’s nocturnal rest) 

HOW SUPPLIED Salyrgan Suppositories (each containing 0 4 Gm ) 
are available m boxes of 5 and 25, Salyrgan Solution (10%) m ampules 
of 1 cc , boxes of 5, 25 and 100, and 2 cc , boxes of 10, 25 and 100 

SALYRGAN SUPPOSITORIES 

‘SALYRGAN Reg U S Pat Off & Canada Brand of MERSALYL 
Mercury salicylallylamtde o acetate of sodium 


WINTHROP 

CHEMICAL COMPANY, INC 

Pharmaceuticals of merit for the physician 

NEW YORK, N Y WINDSOR, ONT 
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Fellowship Key 



A charm, beautifully and ex- 
pertly designed, bearing the seal 
of the College, wrought m 10K 
solid gold and embossed in the 
College colors For Fellows 
only 

Price, $7 00, postpaid 

Available also, m smaller size, 
as a fraternity pin with safety 
catch 

$4 00 

The American College of Physicians 
4200 Pine Street 
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Foi Accra ate Study of Unite Reaction 
in Acidosis , Alkalosis or Special 
Dietary Work 

This simple, compact outfit is being 
widely used in the routine examination 
of urine reaction, because of its great 
convenience and accuracy The urine 
specimens are treated directly with the 
LaMotte Duplex Indicator — without 
dilution The color resulting from 
the reaction of the urine is then com- 
pared with known color standards 
and promptly identified Accurate to 
0 2 pH Time per test, 5 minutes 
Also used for pH of feces Complete, 
FOB Baltimore, $12 SO 
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Director of Physical Therapy 

T G Ream 

Secretary-Treasurer 

• 

TUCSON, ARIZONA 
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A DOCTOR SAYS. 


“I appreciate your con- 
sideration and the nice 
way you handled the 
case The patient is 
returning to me and 
that means a lot ” 
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NEO-SYNEPHRIN 



HYDROCHLORIDE 

(levo meta-methylaminoethanolphenol hydrochloride) 

EMULSION 


ESI 


Reduces 
Nasal 

Engorgement 
in Colds 

Neo-Synephnn Emulsion may be 
used m children as well as adults 
lor relief of nasal congestion and 
discharge m colds, rhinitis and 
sinusitis 

The instillation of a few drops 
into the nasal cavities will quickly 


and effectively constrict the en- 
gorged mucosa without sting or 
other untoward effects 

SOME OF THE ADVANTAGES OF 
NEO-SYNEPHRIN EMULSION ARE 

1 No stmg 

2 More sustained action than epinephrine 
or ephednne 

3 Less toxic m therapeutic dosage than 
epinephrine or ephednne 

4 So stable that it may be sterilized by 
boiling 

5 In the doses recommended Neo- 
Synephnn usually does not produce 
nervousness or insomnia 


DOSAGE FORMS 

NEO-SYNEPHRIN HYDROCHLORIDE EMULSION, 

!A% — (i-oz bottle with dropper) 

NEO-SYNEPHRIN HYDROCHLORIDE SOLUTION, 

Ia% tor dropper or spray, I % for resistant cases 

NEO-SYNEPHRIN HYDROCHLORIDE JELLY, (I oz bottle) 

V2V0-I in collapsible tubes with applicator] 


FREDERICK STEARNS & COMPANY 

DETROIT NEW YORK KANSAS CITY SAN FRANCISCO 

WINDSOR, CANADA SYDNEY, AUSTRALIA 
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City of Tucson, elevation 2,400 feet, surrounded it mountains reaching 9,000 feet 

Barfield Sanatorium 

TUCSON, ARIZONA 

ATTENDING STAFF 

Dr Samuel H Watson Dr Meade Clyne Dr Charles S Kibler 

Dr Chas V Barley Dr Wm Magill Schultz Dr W R Hewitt 
Dr Clyde E Flood Dr Clair S Linton 

PARTICULAR ATTENTION GIVEN TO THE DIAGNOSIS AND TREAT- 
MENT OF ARTHRITIS, ASTHMA, BRONCHIECTASIS, SINUSITIS AND ALL 
ALLERGIC AILMENTS Air-conditioned rooms available for specialized treatment 
Separate cottages for patients with tuberculosis 

Situated in Tucson’s restricted Residential Area — in full view of the surrounding 
mountains, yet less than ten minutes from the downtown shops, libraries, the University 
of Arizona facilities, churches, friends 

Exceptional cuisine Kitchen in charge of an experienced Dietitian, assuring per- 
sonal attention to specific diets prescribed by the physician 

Every Room a Corner Room Evel T S uest room a corner room with private bath and 

running ice water burnished attractively to provide 

, homelike comfort without the customary institution at- 
i mosphere Radios, fans and lights controlled from beds 

il Karl F Barfield, Managing Director 

| Barfield Sanatorium 

fcCli 2100 E Speedway Tucson, Arizona 

" Modern Fire-proof Cottages in the Quiet of a Private Park 
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The Desert Sanatorium and 
Institute of Research 

Tucson, Arizona 

ROLAND DAVISON, M D , Medical Director 



Affords the facilities for modern diagnosis and treatment under unexcelled climatic con- 
ditions Appointments the acme of attractiveness, comfort and convenience High-class and 
seasoned Medical Staff Accepts for diagnosis and treatment practically all disease conditions 
except mental and nervous diseases requiring specialized environment and care Highly 
efficient out-patient department, serving both ambulant patients and those confined to outside 
places of residence 

Especially recommended for nontuberculous pulmonary conditions, asthma, sinusitis, 
chronic and acute arthritis, moderate hypertension, etc 

Tuberculosis patients (all forms) accepted as in-patients (special quarters) as well as out- 
patients 

Special department for various types of physiotherapy (warmed pools, etc ) with experi- 
enced graduate physiotherapists in charge and under medical direction Graduate dietitians 
directing all dietaries Facilities for operative surgery, as necessary, orthopedic adjustments, 
laryngology, ophthalmology, dental surgery, etc Department of roentgenology (no therapy) 
under full-time roentgenologist (physician) Unusually well-equipped clinical laboratories 



Recreation Centre 



Out-Patient Clinic 


For Rotes and Other Information Address Desert Sanatorium . , Tucson, Arizona 
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THE POTTENGER SANATORIUM AND 
CLINIC FOR DISEASES OF 
THE CHEST 

Monrovia, California 
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THIRTY YEARS’ EXPERIENCE IN THE TREATMENT 

OF TUBERCULOSIS 

LOCATION 

Sixteen miles east of Los Angeles In the foothills of the Sierra Madre Mountains at 
an elevation of 1000 feet On the main line of Santa Fe Railway Connected with Los Angeles 
by interurban railway and splendid boulevards 

ENVIRONS 

The grounds consist of a beautiful park of forty acres in which are found a variety of 
native Live Oaks subtropical trees and plants and a profusion of beautiful shrubs and flowers 
Many winding walks and nooks of exquisite beauty add to its attractiveness When on exercise 
patients also enjoy the beautiful trails m the adjoining canyons and mountains 

MEDICAL CARE 

Competent resident staff Examinations for comparison every six weeks Close medical 
supervision Individual needs and problems receive personal attention 

THERAPEUTIC CARE 

Fads are not followed but an endeavor is made to give patients the amount of rest end 
exercise suited to their individual needs, the benefits of a liberal and adequate diet, such tonic 
measures as will increase their resistance and other measures that will help them overcome 
any disturbing symptoms or complications that may arise Heliotherapy tuberculin, pneumo- 
thorax and surgery employed whenever indicated 

Weekly rates from $25 00 up including medical attention medicines (except expensive 
remedies) and general nursing Extra charge for operative measures (except pneumothorax) 

DIAGNOSTIC CLINIC 

A diagnostic clinic is maintained for the study of all diseases of the chest 
F M POTTENGER, M D , Medical Director 
For Particulars Address 

THE POTTENGER SANATORIUM, Monrovia, California 
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J3» OR your next visit to 
New York, plan to stay at this hotel of world-wide 
prestige where every facility for gracious living 
is at your command where rooms have the 
charm of a private home where restaurants 
offer the widest variety of menus, from modest 
meals at fixed pnces to elaborately formal course 
dinners and where rates are surprisingly 

moderate Your location m the smartest residen- 
tial section of Park Avenue will be convement to 

shops, theatres, terminals all over the city 

Leading Medical Societies make 
The Waldorf their Headquarters 

THE 

WALDORF-ASTORIA 


Park Avenue • 49th to 50th • New York 
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The Annals of Internal Medicine is published by the American College of Physi- 
cians The contents consist of contributions in the field of internal medicine, editorials, book 
reviews, and a section devoted to the affairs of the College 

Manuscripts All correspondence relating to the publication of papers and all books 
and monographs for review should be addressed to the editor No manuscripts will be ac- 
cepted without his consideration Bibliographic references are to conform to the following 
style 

4 Doe, J E What I know about it, Jr Am Med Assoc , 1931, xcvi, 2006-2008 

Six illustrations per article are allowed without cost to the author Beyond this number 
the author must pay the actual cost of illustrations 

Reprints For each article published, there will be furnished gratis fifty reprints 
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books bearing upon the field of internal medicine Authors and publishers wishing to submit 
such material should send it to the editor While obviously impossible to make extended 
reviews of all material, an acknowledgment of all books and monographs sent will be made 
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L BOOKS 
THAT MAKE 
IMPORTANT 
NEWS! 


THE THYROID 
AND ITS DISEASES 

By J. H. Means , M.D., F A. C P. 

Jackson Professor of Clinical Medicine, Harvard University, 
and Chief of the Medical Services, Massachusetts 
General Hospital 

T HIS is an authoritative book, written on the medical and 
pathologic aspects of thyroid It is based on actual 
experiences — actual observations — actual treatments over a 
period of more than two decades It is an indispensable aid 
to all practitioners who treat thyroid affections, medically or 
surgically, because the personal experiences recorded are those 
of a group of outstanding specialists — collaborating with Dr 
Means — in the Thyroid Clinic of the Massachusetts General 
Hospital 

The author discusses the gland, the hormone, the relation of 
the hormone, the relation of the hormone to its endocrine 
partners, the pathology and symptomatology of the thyroid, 
methods of examination, classification, simple goiters, myxe- 
dema and cretinism, toxic goiters (including iodine response 
and surgery), nodular, malignant and inflammatory goiters, 
anomalies of the thyroid, thyroid administration and total 
thyroidectomy in diseases of other than thyroid origin, and fact 
and fancy in matters thyroid 602 pages 73 charts and 
illustrations $6 00 

(New, March 1937) 


TREATMENT 
BY DIET 

By Clifford J. Barborka, MD , F.A.C P 

Department of Medicine, Northwestern University Medical 
School, Chicago, Formerly Consulting Physician, 

The Mayo Clinic 

H ERE is no ordinary textbook on diet, but a book which 
presents a practical, workable, systematic method of pre 
scribing diets and applying treatments which thousands of 
doctors have been using with excellent results Dr Barborka 
is an eminent practicing physician who has written a live, vital 
presentation of this important subject This new third edition, 
just out, includes a broadened treatment of obesity The 
present status of the clinical aspects of protamine insulin is 
fully covered There are splendid illustrations and charts of 
comparative servings of various types of food, gi\ mg both gram 
weight and household measure Complete diarts give distri- 
bution of food allowance for various caloric diets The 
material is arranged by diseases first, those in which diet is 
of paramount importance, second, those in which it is of vary- 
ing importance This is an authoritative text written by a 
practitioner who is proving the efficacy of his treatments in 
his constandy widening practice Illustrated $5 00 

(New Third Edition) 
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^ ORTHODIASCOPY 

n Analysis of Over Seventeen 
red Orthodiascopic Examinations 

By Chester M. Kurtz, M D., F.A.C.P., 
Assistant Professor of Medicine, University of Wis- 
consin, Cardiologist, State of Wisconsin General Hospital 

Orthodiascopy is as valuable in the treatment of cardiac conditions as m the diag- 
nosis of them This book describes the apparatus used and the details of the pro- 
cedure The use of the orthodiascope provides unusual efficiency not only m de- 
termining heart size and detecting early stages of cardiac enlargement but also in 
revealing certain easily distinguishable changes in the shape of the cardiovascular 
shadow characteristic of various types of heart disease It enables the examiner 
to detect an early lesion of the mitral valve and, as a corollary, to diffei entiate be- 
tween a functional and organic apical systolic murmur Nomograms, which deter- 
mine without calculations the piedicted frontal area and transverse diameter, are 
included Another important feature covered in this monograph is the correlation 
between the common physical signs and the orthodiascopic findings, lending new 
significance to ordinary procedures Probably $3 50 


ARTERIOVENOUS ANEURYSM 

By 

Emile Holman, A B., B A., Oxon., M.D., Professor of Surgery, Stanford 
University Medical School, Surgeon-tn-Chief, Lane and Stanford University Hospitals 


The author presents in this book the characteristics of this unusual lesion as mani- 
fested m the experimental animal and in clinical cases Many of these character- 
istics, which are quite unique, and which have long puzzled students of the subject, 
aie here for the first time adequately explained and described The book covers 
subjects not ordinarily embodied in textbooks of medicine or surgery, such as ac- 
quired and congenital fistulae of the peripheral vessels, mycotic fistulae, congenital 
and experimental fistulae of the heart, and intracerebral fistulae of congenital and 
acquired origin It presents the subject of arteriovenous communications as a 
physiological problem m the hydrodynamics of the circulation, and provides a simple 
explanation of the unique phenomena exhibited by such communications whether 
they are located in the heart or m the peripheral vessels This book will prove 
invaluable as a refeience for the internist Probably $5 00 
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For the reduction of edema and to diminish dyspnoea, 
give 1 to 3 tablets of Theocalcin, three times a day. 
Theocalcin, theobromme-calcium salicylate is a well-tolerated 
diuretic and myocardial stimulant for oral administration. 

Available as 7% grain tablets and in powder Form 
• I I | \S I I 154 Ogden Avenui 

ilhuber-lsnoll Corp. jersey city, n.j 
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AVhERE buffered alkalimzation is 
desirable — as during sulfanilamide ad- 
ministration, m the treatment of colds, 
influenza and other seasonal respiratory 
affections — Kalak offers these clinical 
advantages 

(1) It presents a balanced combina- 
tion of Dicarbonates in solution (2) It 
contains the minera 1 substances normal 
to the blood (and no other) 

Kalak’s high buffering value helps 
to maintain the urinary pH of 7 4 
which has been found so desirable in 
sulfanilamide theiapy 



t KALAK 

is synthetically 
prepared — is hy - 
pertonic, uniform 
in composition, 
definite in alkali 
potency 


KALAK WATER COMPANY OF NEW YORK, INC., 6 church street new york city 
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E mployers today are definitely concerned with the health of their 
employees for economic as well as humanitarian reasons This is 
particularly true in occupations where sudden incapacity of an individual 
might cause a serious accident with subsequent injury to others It is 
obvious, therefore, that the vascular condition of the heart is especially 
important, and accounts for the prominence placed upon the cardiac 
division of the medical department of large companies 

The increasing number of "Hindle” Electrocardi- 
ographs in use in Industrial Medicine is significant 
and of interest to the Cardiologist within and out- 
side industry In the first place, such large companies 
are guided in their selection by their own or consult- 
ing Cardiologists who have been trained upon the 
"Hindle” Secondly, industrialists have excellent 
facilities for appraising values of such equipment 
and insist upon getting their money’s worth 

Every purchaser of a "Hindle” obtains an instru- 
ment whose records are acceptable to the entire 
medical world a rugged instrument which assures 
a lifetime of accurate performance 



' All-Llectuc” Models are 
made tn stationary, mobile 
and portable types for use 
tn hospitals, clinics and 
private offices 


CAMBRIDGE 

INSTRUMENT CP I*i,c 

"Pioneer Manufacturers of the Electrocardiograph’’ 


SEND FOR LITERATURE 


373 4 Grand Central Terminal, New York City 
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Acute Rhinitis in Ch Idren 


\ 




•FIG 1 J M C White, 
female, age 4 June 5, 
1936 Acuterhmitis 11 40 
A M Two inhalations of 
'Benzedrine Inhaler' 

FIG 2 11 50 A M Maxi 
mum shrinkage evident 


In 100 cases of acute rhinitis in children from two months to 
twelve years of age treated with 'Benzedrine Inhaler' Scarano 
and Coppolino report prompt and adequate shrinkage of 
the nasal mucosa in 97 percent — Arch Pediat 54 97, 1937 

The vapor form — in addition to its 
greater effectiveness — overcomes the 
strenuous objections which children show 
to liquid Inhalants as applied by drops, 
tampons or sprays Obviously, however, 
as with any medication for children, an 
adult should supervise the use of the In- 
haler and retain possession of the tube 



BENZEDRINE 

INHALER 


A VOLATILE 
VASOCONSTRICTOR 




Each tube is packed with benzyl methyl carbm- 
amine, S K F, 0 325 gm oil of lavender, 
0 097 gm , and menthol 0 032 gm 'Benze 
drine' is the trade mark for S K F snasalmhaler 
and for their brand of the substance whose 
descriptive name is benzyl methyl carbmamine 


SMITH, KUNE & FRENCH LABORATORIES • PHILADELPHIA, PA. 

ESTABLISHED 1841 
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TOLL OF LATE 



REDUCED 


“It has been estimated 1 that 
in the United States annually one-half 
million people with late syphilis seek 
treatment for the first time ” It is 
hoped that these figures will be re- 
duced as a result of the many publicity 
campaigns now under way These pa- 
tients will require careful supervision 
and persistent treatment 

Two Squibb preparations — Neoars- 
phenamine and Iodobismitol with Sali- 
genin — have been found to be very ef- 
fective in the treatment of syphilis 
Neoarsphenamine Squibb is designed 
to produce maximum therapeutic bene- 
fit It is subjected to exacting controls 
to assure a high margin of safety, uni- 
form strength, ready solubility and 
high spirocheticidal activity Equally 

1 Cole, Harold N , ct a! , J A M A 108 22, 1937 


effective when indicated are Arsphena- 
mine Squibb and Sulpharsphenamine 
Squibb 

Iodobismitol with Saligenin is a 
propylene glycol solution containing 
6 per cent sodium lodobismuthite, 12 
per cent sodium iodide and 4 per cent 
saligenin (a local anesthetic) It pre- 
sents bismuth largely in anionic (elec- 
tro-negative) form Iodobismitol with 
Saligenin is rapidly and completely ab- 
sorbed and slowly excreted, thus pro- 
viding a relatively prolonged bismuth 
effect Repeated injections are well tol- 
erated in both early and late syphilis 

F or Ittet atw e address the Professional 
Service Department, 745 Fifth Avenue, 
New York, N Y 


ER: Squibb & Sons, New York 

MANUFACTURING CHEMISTS TO THE MEDICAL PROFESSION SINCE 1858 
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• As a means of obtaining accurate 
dosage, and also as a convenience fofyour 
patients, the special minim dropper which 
is included in each 1-fluidounce package 
of Tincture Digitalis Squibb deserves 
consideration This dropper delivers drops 
of exactly one minim each — no more, no 
less This feature of the Tincture Digi- 
talis Squibb 1-ounce package is another 
reason for prescribing it for your patients 
The detachable label on the carton makes 
it possible for the pharmacist to conve- 
niently dispense the Tincture and_ the 
dropper as one unit 

Tincture Digitalis Squibb has been 
known for over seventy-five years for its 
uniform potency It is prepared from 
carefully selected digitalis leaves and in 
accordance with the method described in 


the U S P XI It is assayed and standard- 
ized by the U S P frog method Each 1 cc 
is equivalent to 1 0 to 1 1 U S P XI (In- 
ternational) units In addition to the 1-oz 
package described herein, it is distributed 
in 1, 4 and 16 fl oz and gallon bottles 

Also Available 

Aminophylline Squibb (Theophylline 
with Ethylene Diamine, U S P XI) is sup- 
plied in tablets of 100 mg (V/i gr ) each, in 
vials of 10 tablets and bottles of 100 tab- 
lets Aminophylline Powder is supplied in 
10-Gm vials and 1-oz bottles for prescrip- 
tion use and for the preparation of solutions 
for rectal or parenteral administration It is 
useful as a diuretic, as a myocardial stimu- 
lant and as an adjunct to digitalis therapy 

ER.Squibb Sj. Sons, Newark 

MANUFACTURING CHEMISTS TO THE MEDICAL PROFESSION SINCE 1858 


Other Squibb Digitehs Products TABLETS DIGITALIS y 2 AND 1 CAT UNIT • TABLETS DIGITALIS 1 GR 
STANDARDIZED DIGITALIS POWDER • CAPSULES DIGITALIS POWDER 
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REGULATION 


Regulation of the daily program, espe- 
cially diet and exercise is beneficial, to 
normal bowel movement and m some 
cases of constipation serves as suffi- 
cient treatment Others require addi- 
tional aid to facilitate regular evacua- 
tion When an adjunct to diet 

and exercise is required, as it often is, 
Petrolagar provides a mild but effec- 


tive treatment Its miscible properties 
make it easier to take and more effec- 
tive than plain mineral oil Further, by 
softening the feces Petrolagar induces 
large, well formed stools which are 
easy to evacuate The five types of 
Petrolagar afford a choice of medica- 
tion adaptable to the individual patient 
Petrolagar Laboratories, Inc , Chicago 



Petrolagar is a mechanical emulsion of pure liquid petrolatum (65% by vol 
uma) and agar agar Accepted by the Council on Pharmacy and Chem 
istry of the American Medical Association for the treatment of constipation 


Petrolagar 
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Improved Antitoxins 
and Immune Serums 


• Constant effort in the Lilly Re- 
search Laboratories further to con- 
centrate and refine antitoxins and 
immune serums has resulted m a de- 
crease m protein content per unit, a 
high umtage per cubic centimeter, a 
35 to 50 percent reduction m dosage 
volume, and a lowered incidence of 
serum reactions 

The following are supplied Anti- 


meningococcic Serum, 
Concentrated, Lilly, Diph- 
theria Antitoxin, Puri- 
fied, Concentrated, Lilly, Diphtheria 
Toxoid, Lilly, Diphtheria Toxoid, 
Alum Precipitated, Lilly, Erysipelas 
Antistreptococcic Serum, Lilly, Gas- 
Gangrene Antitoxin (Combined), 
Lilly, Smallpox Vaccine, Lilly, Tet- 
anus Antitoxin, Purified, Concen- 
trated, Lilly, Typhoid Mixed Vac- 
cine, Lilly, and Typhoid Vaccine, 
Prophylactic, Lilly 


ELI LILLY All D COMPANY 

Principal Offices and Laboratories , Indianapolis, Indiana , USA 
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Knox Gelatine (U.S.P.) an Important Vehicle 
in GASTRIC DISTURBANCE DIETS 
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When advising a diet for gastric distur- 
bances, remember that Knox Gelatine 
(U S P ) is a valuable vehicle Knox 
Gelatine is not only an easily digested 
protein but blends with whatever foods 
are allowed into tempting salads and 
desserts 

In hyperacidity cases or in treating ulcers 
frequentmeals are recommended Jellied 
fruit juice or a bland, slightly sweetened 
gelatine dessert is a variant to the usual 
between meal beverage 

Knox Gelatine is scientifically made 
from selected long, hard, shank beef- 
bones — surpasses minimum U S P re- 
quirements — pH about 6 0 — contains 
no carbohydrates — fat content less than 
0 1% — odorless — tasteless — bacteno- 
logically safe 

KNOX SPARKLING GELATINE 


In daily menus and prescribed diets 

use Knox Gelatine 

Recipe 

Dessert with strained prune pulp. 

PRUNE WHIP 
(six servings) 

1 Soak Gelatine m cold water 
about 5 minutes, using 

1 envelope Knox Sparkling 
Gelatine 

1/4 cup cold water 

2 Add to the following, stirring 
thorough!) 

Vi cup hot prune juice 

1 cup cooked prune pulp 

2 tablespoonfuls lemon juice 

V2 cup sugar 

Vi teaspoonful salt 

3 Cool When mixture begins to 
thicken, fold in 

2 egg whites, stiffly beaten 

f Rinse mold or dish in cold water, 
and fill with dessert Chill To 
serve, unmold and garnish with 
whipped cream, or serve with 
custard sauce 


KNOX GELATINE LABORATORIES 
476 Knox Avenue, Johnstown, N Y 

Please send me diet prescription pads— 
also latest literature 

Name 


Street No 
City 


State 
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* ntical investigators have found Mercunn Supposi 
tones to be as efficient as the parenterally administered 
mercurial diuretics Experienced cardiologists recom 
mend Mercunn Suppositories in the treatment of 
Edema of Congestive Heart Failure Nephrosis and 
Cirrhosis of the Liver with Ascites because the rectal 
administration of Mercunn is simpler and safer than 
the injection of mercurial diuretics 


SUPPLIED in boxes of 5 and 25 suppositories (0 5 Gm ) 


MERCURIN SUPPOSITORIES 

/3 mothoxy y hydroxymercuri propylairudo of camphoric acid sodium salt (with 20% of the fro© acid) 


A trial supply and complete literature 
are available on request 
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At the first suspicion of pneumonia— 


✓ 


TYPE IT! 


P NEUMONIAS OF DIFFERENT ETIOLOGY are 

distinct diseases Early specific treatment 
— so vital to successful serum therapy — is 
possible only when the type of pneumococcus 
is determined immediately 

The Neufeld method, for pneumococcus 
typing directly from sputum, is simple, 
accurate and permits of a diagnosis being made 
within a few minutes’ time 

Although the technique of typing can be 
readily learned by any practitioner, the trend 
of usage is to convey sputum for the Neufeld 
tests to experienced pathologists or typing 
stations Lederle has recently compiled a 
Directory of Typing Stations,’ finding more 
than 1700 of them in the United States now 
and more being added constantly They are 
well distributed and there is at least one 
within the easy reach of practically every 
physician The swift development of this 
service m the last year, frequently fostered 
and advertised by state health boards, is 
eloquent testimony to the great growth of 
serum therapy 

"Antipneumococcic Rabbit Typing Sera 
Ledetle " for Types 1 to XXXII, ready for 
immediate use, are available in the following 
packages 

x o cc VIAL 

5 CAPILLARY TUBES TOR INDIVIDUAL TESTS 


LEDERLE LABORATORIES, inc 

30 ROCKEFELLER PLAZA NEW YORK, N Y. 
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for uiTnmins in n pmomBLE FORm 


Maltine with Cod Liver Oil 
contains all the valuable factors 
of both Maltme and cod liver oil 
These include the vitamins A and 
D of cod liver oil as well as all the 
ingredients of Maltine Further- 
more, constant laboratory tests on 
animals indicate that the vitamin 
A value of cod liver oil is en- 
hanced twofold when emulsified 
with Maltine as m Maltine 
with Cod Liver Oil The only 
element obviously lacking m this 
62 year old preparation is the 
distasteful oily consistency asso 
ciated with vitamin-bearing oils 


Maltine with Cod Liver Oil 
and Iron Iodide is also available, 
containing two grains of freshly 
prepared iron iodide per fluid 
ounce The Maltine Company, 
60 Hudson Street, New York City 


GENUINE 


ffialti 


V* R,c, vl 

r MEOfCU I 
ASSN. 1 


ne 


Trade mark Beg V S Vat Off 


WITH COD LIVER OIL 


INTRODUCED 7875 
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Gastrointestinal Toxemias 



Because of its ant- 
acid properties, 

Vichy Celestins has 
been found useful 
for gastro-intestmal toxemias, particu- 
larly those of the fermentative type In 
disturbances due to overeating, faulty 
diet or alcoholism, Vichy Celestins also 
has a marked corrective influence 


COMPOSITION 
of VICHY CELESTINS 

( Principal salts m grams 
per liter) 

Sodium bicarbonate 3 3090 
Potassium bicarbonate 0 2490 
Lithium bicarbonate 0 0281 
Calcium bicarbonate 0 7400 


Magnesium 

ate 


bicarbon 


01016 

Ferrous bicarbonate 0 0012 

Sodium chloride 0 3830 

Sodium sulphate 0 2430 

Silica 0 0300 


A valuable FREE booklet on the 
Therapeutic Value of Vichy, with 
medical bibliography, will be sent 
to physicians on request 


BOTTLED ONLY AT 
THE SPRING IN 
VICHY, FRANCE 


American Agency of French Vichy, Inc. 
198 Kent Ave., Brooklyn, N. Y. 


VICHY 

CELESTINS 



THE WORLD’S MOST FAMOUS NATURAL STILL ALKALINE WATER 
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we know that in the infant and growing 
child alkali m excess of acid must be stored.” 


Growth and Development of the Child, Part TO, White House Con- 
ference on Child Health and Protection, Hew York, 1932, p 213 


BUT' 



consisttngof wheat 
meal.oattneal, com 
meal, wheat cm 
hryo, alfalfa leaf, 
beef lone, brewers 
least, iron salt, and 
sodium chloride 


many diets are acid-forming 

Pablum ( Mead’s 
Cereal thoroughly 

O , , cooked) is a palat 

RDINARY cereals and cereal products, meat, and eggs able basic cereal 

*11111 rnnxttttnv nr 4 »hP/it 

all produce an acid ash when burned in the body, yet 

they form the mainstay of the average diet Although this 
preponderance of acid-forming foods is not definitely 
known to have great significance for the health of normal 
adults, a n um ber of authorities advocate a basic or alkali- 
forming diet for children and pregnant women 

Infancy and Childhood. “Alkaline diets are essen- 
tial for infancy where growth is rapid,” declares 
Shohl He calculates the need as 10 cc excess of 0 1 
normal base per kilo per day 1 Babies fed on breast 
milk stored an excess of base over acid, the range 
being from 31 to 56 cc 0 1 N base per day, is the 
finding of the Committee on Growth and Develop- 
ment of the White House Conference on Child 
Health 2 Lippard and Marples observed greater in- 
creases in weight of infants receiving basic diets as 
compared with controls on acid-forming feedings 3 

Pregnancy and Lactation. Shohl states, 4 Pregnancy 
and lactation require additional alkali — a minimum 
of 150 cc 0 1 N base per day 1,1 Coons and associates, 
from acid-base balances taken upon normal preg- 
nant women receiving basic diets, determined that 
the storage of basic substances was even greater 
than estimated by Shohl “This may be some indi- 
cation,” they say, “of the magnitude of the mater- 
nal needs exclusive of fetus 


PABLUM 

the only 
alkali- 
forming 
cereal* 


Cereal 

Base 

Acid 

PABLUM 

18 


Farina 


110 

Oatmeal 


12 9 

Wheat, whole 


115 

Cornmeal 


53 

Barley 


10 1 

Rice 


81 


”4 


Figures given in the above table- 
are based on 100 grams of food, 
and represent cubic centimeters of 
normal acid or base 

As the chief alkali-forming foods are fruits, vegetables, and milk, the 
ordinary basic diet consisting of these foods is likely to be low in cal- 
ories and often does not appease hunger But Pablum — the only base- 
forming cereal* — offers a way to add muffins, cereal, puddings and simi- 
lar “filling” foods to the usual basic diet Pablum, moreover, is richer 
than ordinary cereals m calcium, phosphorus, iron, and copper and sup- 
plies vitamins B and G 

1-4 Bibliography on request *Mead s Cereal (Pablum in uncooked form) is also base forming 

MEAD JOHNSON & COMPANY, Evansville, Indiana, U.S. A. 

Please enclose professional card when requesting samples of Mead Johnson products to cooperate In preventing their reaching unauthorized persona 
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Solution ” had been reported However, m that month, the first experi- 
mental report 1 was issued It was accompanied by four more clinical papers 
dealing with the use of the dyes in various types of infectious proc- 
esses 13 ’ 14 ’ 15 ’ 10 These clinical reports dealt with the use of “ Prontosil ” 
and “ Prontosil Solution ” in the treatment of streptococcal thrombophle- 
bitis, adenitis, otitis media, erysipelas, puerperal fever and infectious ar- 
thritis In general, the therapeutic results obtained were good However, 
there was a divergence of opinion as to the efficacy of these chemicals in 
staphylococcal infections, Anselm 10 repoitmg favorable results, while 
Schreus 14 was doubtful of their value 

Following these reports there were numerous communications in the 
German literature dealing with the use of “ Prontosil ” and “ Prontosil 
Solution ” in a variety of diseases Imhauser 17 reported that he had ob- 
tained good results when these agents were used in the treatment of infec- 
tions due to E coli Recknagel 18 believed that the chemicals were of value 
m pneumococcal and staphylococcal as well as streptococcal infections 
Bmgold 13 reported a patient with Hodgkin’s disease, who either was cured 
or developed a prolonged remission after treatment with “ Prontosil ” 1 
Emhauser 20 considered the drugs of great value in the treatment of sepsis, 
and Fuge 21 found that all cases of pure streptococcal puerperal sepsis reco\- 
ered after treatment with the “ Prontosils ” In his opinion staphylococcal 
infections were not benefited 

Roth 22 found the drugs of value in hemolytic streptococcal infections, 
and Schranz 24 reported 60 patients ill with sepsis, treated with the “ Pron- 
tosils,” of whom 57 recovered He advised that the chemicals be used as 
prophylactic agents before operative procedures in septic patients Riecke 24 
observed nine cases of purulent meningitis, all treated with these new com- 
pounds Six of these cases had bacteria m cultures of their spinal fluid 
Three of the nine patients recovered, but unfortunately, the author gave no 
data as to the spinal fluid findings m these patients Scherber 25 used “ Pron- 
tosil ” m pemphigus vulgaris, and Kramer 20 reported good results from its 
use in 23 patients ill with erysipelas 

The first clinical report fiorn France appeared m 1935 In that country, 
a product analogous to “ Piontosil” called “ Rubiazol ” was being used 
Vermelm and Hartemann 27 reported that they had treated patients with 
puerperal sepsis with “ Rubiazol ” by mouth and by the intravenous route 
since May 1935 Four of their patients developed severe reactions follow- 
ing the intravenous use of “ Rubiazol ” and one patient succumbed to the 
reaction These observers considered the product with which they had 
been working as too toxic for furthei use Following this report, Floch 28 
described the good results that he had obtained m treating patients ill with 
tropical streptococcal lymphangitis with “ Rubiazol ” These patients were 
all treated with “ Rubiazol ” tablets by mouth Lenueire, La Porte, Laudat 
and Daum 20 carefully studied the effects of “ Rubiazol ” upon the kidney 
which had been damaged by an acute hemorrhagic nephritis They con- 
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eluded the drug did not augment existing renal impairment Meyer-Heme 
and Huguenm 30 studied the effects of the " Chlorohydrate of sulphamide- 
chrysoidme ” in 150 patients ill with erysipelas Eight of these patients 
were infants all of whom recovered These observers noted no toxic effects 
and concluded that the chemical was a chemotherapeutic agent of great value 
Recently Bloch-Michel, Conte and Durel 31 have reported that para-ammo- 
benzene-sulphonamide and benzyl-para-ammo-benzene-sulphonamide have 
shown very favorable therapeutic effects m the treatment of erysipelas 
While para-amino-benzene-sulphonamide was effective, these authors pre- 
ferred to use the benzyl derivative Their results were striking as far as 
influencing the clinical course of the disease was concerned, and they re- 
ported no toxic effects from the use of the benzyl compound 

The first experimental and clinical report concerning the use of the 
“ Prontosils ” m England was that of Colebrook and Kenny 3 who, after 
preliminary tests m mice, applied these products to the treatment of puerperal 
fever In a carefully studied series of patients they noted, not only a re- 
markable therapeutic effect m many cases, but an actual lowering of the 
expected case fatality rate They stated that they had observed sulphemo- 
globmemia and mild renal irritation following the use of these drugs 
Later, in a more extended clinical report 32 these observers concluded that the 
use of the “ Prontosils ” not only materially changed the clinical course of 
streptococcal puerperal infection, but also brought about a definite decrease 
in the expected case fatality rate These two papers by Colebrook and 
Kenny have served to bring the possibilities of these new chemotherapeutic 
agents to the attention of the English speaking physicians 

Foulis and Barr 33 have recently described the beneficial effects of sulph- 
amlamide in the treatment of puerperal sepsis These observers used 
large doses of the chemical, and but one of their 28 patients, of whom 11 
had a septicemia, succumbed to her infection Their conclusions were that 
sulphanilamide had a marked chemotherapeutic effect and a low toxicity 
Peters and Havard 34 used sulphanilamide in the treatment of 150 patients 
ill with scarlet fever In the treated group, 35 per cent of the patients de- 
veloped complications, while in an equally large parallel control group, 56 per 
cent of the patients developed complications This difference m the compli- 
cation rate was considered statistically significant These observers noted 
but few toxic manifestations from the druv 

o 

In a preliminary report Schwentker, Gelman and Long 35 noted that 
sulphanilamide had a definite therapeutic effect m the treatment of meningo- 
coccal meningitis, and concluded that results obtained with chemotherapy 
seemed quite as good as those obtained by the specific antiserum Dees and 
Colston 38 have used sulphanilamide in the treatment of acute gonococcal 
uiethritis and are "deeply impressed” with "the surprisingly prompt re- 
sponse to treatment ” which they observed m the majority of their patients 
Ilemtzelman and his associates 3 ha\e recently reported favorable results 
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from sulphamlamide therapy in the treatment of a small series of Type III 
lobar pneumonia patients 

We G ’ 38 ’ 30 ’ 40 have observed striking effects from the use of sulphaml- 
amide and its dye derivatives m the treatment of experimental and clinical 
hemolytic streptococcal infections Furthermore, we 40 pointed out, as did 
Rosenthal 42 and Cooper, Gross and Mellon 43 that sulphamlamide had some 
therapeutic effect in the treatment of pneumococcal infections in mice Re- 
cently we 41 have observed that this chemical is effective m treating experi- 
mental Cl Welclitt infections in mice 

Thus, it seems that sulphamlamide, instead of being a chemotherapeutic 
agent specific for hemolytic streptococcal infections, is a drug possessing a 
bi oad chemotherapeutic valency At the present time, enough experimental 
and clinical evidence exists to warrant the use of sulphamlamide or “ Pron- 
tosil Solution ” in the treatment of hemolytic streptococcal infections, and 
for the use of sulphamlamide in meningococcal infections Its use m pneu- 
mococcal infection rests mainly upon experimental data which are not, as 
3 -et, conclusive Clinical evidence alone supports the use of this chemical 
in gonococcal infections 

In evaluating the clinical effect of these new chemotherapeutic agents, m 
this report we will base our evidence solely upon the i esults obtained m the 
treatment of hemolytic streptococcal meningitis It has been well recognized 
in the past 44 that this disease constituted an almost invariably fatal infection, 
with a case fatality rate of about 99 per cent Hence, the i eports of the case 
histories of patients recovering from this disease as the result of sulphaml- 
amide therapy are of utmost importance in establishing the clinical value of 
sulphamlamide or its derivatives 

In 1936 Causse, Loiseau and Gisselbrecht 45 reported the first patient ill 
with hemolytic streptococcal meningitis who, after treatment with “ Pron- 
tosil,” made a complete recovery This was followed by the report of 
Arnold 40 who treated a patient suffering from hemolytic streptococcal men- 
ingitis with sulphamlamide Recovery took place promptly Since this 
first report Arnold 47 has successfully treated five additional patients ill with 
hemolytic streptococcal meningitis Shortly after Arnold’s report, 
Schwentker and his associates 48 leported recoveries m three out of four 
patients ill with hemolytic streptococcal meningitis and treated with sulphan- 
llannde Subsequent to these reports, Anderson 40 has reported one case 
of streptococcal meningitis, and Weinberg and his associates 00 two cases 
of the same disease who have recovered after being treated with sulphaml- 
amide or its derivatives 

In this report we will discuss the course and therapy m four additional 
patients ill with hemolytic streptococcal meningitis 

Case Reports 

Case 1 P F , a seven year old white girl, was brought to the Harriet Lane 
Home of the Johns Hopkins Hospital m a comatose state on February IS, 1937 
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Five weeks before entry into the hospital, she had had measles and a left ear ache 
Four days before coming to the hospital, the child developed malaise, headache, fever 
and a left ear ache Paracentesis of the left ear drum was performed and the ear 
discharged pus On the day before entering the hospital, a headache and stiff neck 
appeared Upon the morning of admission to Harriet Lane, the child was delirious 
and vomited She became comatose while being brought to the hospital The 
physical examination showed a comatose, moribund child The pupils did not react 
to light, and there was a definite blurring of the nasal margin of the nerve head m 
the left eye No mastoid swelling or stiffness of the neck could be elicited Kermg’s 
sign was negative The remainder of the physical examination was essentially nega- 
tive Laboratory examinations Urine, negative Hemoglobin, 104 per cent Sahli, 
red blood cell count 5 4 millions, white blood cell count 38,200 Differential count, 
polymorphonuclears 45 per cent, juvenile polymorphonuclears 6 per cent, immature 
forms, 43 per cent , lymphocytes, 4 per cent Cerebi ospinal fluid, no increase m pres- 
sure, Pandy test 4 plus, white blood cells, 4,620, differential count, mononuclears 76 
per cent, polymorphonuclears 24 per cent Chains of gram positive cocci were seen 
m stained films of the cerebrospinal fluid The Wassermann test was negative 
Blood culture was negative The culture of the cerebrospinal fluid showed a pure 
culture of Beta hemolytic streptococci Cultures of the pus from the left external 
auditory canal showed Beta hemolytic streptococci, Staphylococcus aureus and B 
pioteus Shortly after entry, 18 grams of sulphanilamide were administered by the 
parenteral route, and a transfusion of 80 c c of citrated blood was given The patient 
died a few hours after entering the hospital 

Autopsy " The longitudinal sinus is open The brain is normal except that the 
meninges over the median portion of the base of the cerebellum, over the medulla and 
pons and extending up to the Sylvian fissure and optic chiasm show a whitish opacity 
On section the ventricles are normal The brain substance looks normal ” Bacteri- 


ological cultures of the meninges showed Beta hemolytic streptococci 

Case 2 W H , a nine year old white boy, was admitted to the Johns Hopkins 
Hospital on February 14, 1937, complaining of bilateral ear ache Late in De- 
cember 1936, the patient contracted a severe cold accompanied by pam in the right 
ear Soon pam developed in the left ear, and a bilateral paracentesis was done 
Then the ears drained profusely Drainage continued until February 10, 1937, at 
which time a severe chill occurred and the patient became quite ill Four days later, 
he came to the Johns Hopkins Hospital His temperature at this time was 105° F. 
On physical examination a profuse, bubbly, pulsating discharge was noted in both 


external auditory canals, and both ear drums were found to be perforated There 
was no mastoid tenderness His neck was stiff and his hearing poor A roentgeno- 
gram showed clouding of the right mastoid cells A simple bilateral mastoidectomy 
was performed Following the operation 16 grams of sulphanilamide were given 
bv the subcutaneous route, and sulphanilamide tablets grains 5 q 4 hours were started 
'1 he cultuie of the pus from the mastoid region showed Beta hemolytic streptococci 
The immediate postoperativ e course of this patient was favorable Upon the tenth 
day after operation, the boy’s temperature became definitely derated A roentgeno- 
gram did not show evidence of osteomyelitis Because of a continuation of fever 
the left mastoid region was again explored on February 27, and exuberant granu- 
lation tissue w r as removed The lateral sinus appeared normal The fever however 
continued The sulphanilamide was increased to grains 10 q 4 hours A sulphamla- 
nude blood level of 9 milligrams per cent was reached and maintained Because 
however, of continuation of fever the petrous portion of the left temporal bone was 
explored on March 11 and 2/, 193/ Following the last operation the patient be- 
came nauseated, and the drug was discontinued on March 30 Bv April 1 onlv a 
trace of sulphan.Iam.de w as found ,n the blood Stiffness of the neck w as again noted 
on March 31 A lumbar puncture showed a cloudv fluid contammg 5,950 white 
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blood cells A culture of the spinal fluid showed Beta hemolytic streptococci In- 
tensive sulphanilanude therapy by the subcutaneous and intrathecal routes was begun 
on April 1 The details of tins therapy are shown m chart 5 Despite all therapeutic 
efforts, the child died on April 8 

Autopsy The gross specimen of the brain was described as follows “The 
cerebral hemispheres show only a few little gray patches m the meninges There are 
definite streaks of exudate along the fissures of Sylvius on each side In the region 
of the cisterna magna, and over the inferior surface of the cerebellum, there is an 
extensive meningitis The exudate extends up around the lateral and on to the dorsal 
surface of the pons The lateral and third ventricles are a little widened, and contain 
a purulent exudate On section no abscesses are found ” Bacteriological cultures 
of the exudate yielded Beta hemolytic streptococci 

The method of therapy in this patient’s case is shown in chart 1 


Chart I 
Case 2 


Date 

April 

1937 

T ime of 
Treat- 
ment 

Sulphamlamide 
Therapy (grams) 

Cerebro-Spinal 

Fluid 

Remarks 

In- 

tra- 

thecal 

Sub- 

cutan- 

eous 

Per 

Os 

WBC 

Culture 

1 

4 30 p m 

Hi 

3 2 

■ 


BHS 

150 c c 1/6 Molar Na Lactate Sc 


11 45 p m 

1m 

1 6 

■ 

1,040 

BHS 


2 

9 30am 

0 16 

24 


120 

BHS 

Blood Sulphamlamide =10 3 mg % 








CSF Sulphamlamide = 11 1 mg % 





■ 



CO = 52 Vols % Hgb 80% 


5 30 pm 

0 24 

24 


8,200 

BHS 

CSF Sulphamlamide = 15 75 mg % 





■ 



150 c c 1/6 Molar Na Lactate Sc 

3 

lam 

0 16 

24 

■ 

1,048 

BHS 

CSF Sulphamlamide = 24 4 mg % 


10 30 a m 

0 32 

24 


650 

BHS 

CSF Sulphamlamide = 25 mg % 


7pm 

0 28 

1 6 

I 

508 

BHS 

CSF Sulphamlamide = 18 2 mg % 

4 

3 00am 

0 20 

24 


mm 

BHS 

CSF Sulphamlamide = 16 mg % 


11 30 a m 

0 32 


3 6 

BW 

BHS 

Blood Sulphamlamide = 8 7 mg % 


7 30 p m 

0 28 



mm 

BHS 

Transfusion 200 c c 

5 

3 00 am 

0 12 

m 


1,240 

BHS 

CSF Sulphamlamide = 10 mg % 


11 30 a m 

0 16 


1 8 

620 

BHS 

Blood Sulphamlamide = 8 mg % 


7 30 p m 

0 12 

■ 


636 

BHS 

CSF Sulphamlamide = 8 mg % 

6 

3 30 am 

na 

24 



BHS 

CSF Sulphamlamide = 13 7 mg % 


1 00 p m 


24 

1 8 


BHS 

CSF Sulphamlamide = 11 25 mg % 


8 30 pm 

m 

20 

a 

1,020 

Neg 

CSF Sulphamlamide = 16 25 mg % 


3 00 a m 

0 12 


■ 


BHS 

CSF Sulphamlamide = 12 mg % 

7 




a 



CSF Sulphamlamide = 14 mg % 


11 00 a m 

0 12 

2 0 

a 


BHS 

CSF Sulphamlamide = 14 mg % 








Blood Sulphamlamide = 11 2 mg % 


8 30 a m 

0 12 

2 4 

■ 

11,200 

Neg 

150 c c 1/6 Molar Na Lactate Sc 

8 

3 00 am 

0 12 


B 


BHS 

CSF Sulphamlamide = 22 7 mg % 


12 30 p m 

0 16 

2 


B 

Neg 

CSF Sulphamlamide = 14 1 mg % 


7 45 p m 



B 

B 


Hematocrit 40% Icterus Index 15 





■ 

II 


Respiration ceased 
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Case 3 IS This 47 year old woman was a patient in the Spring Grove State 
Hospital Maryland Upon April 7, 1937, she was transferred to the hospital in- 
firmary because the glands of her neck were swollen, and both ears were draining 
freely Her subsequent course is shown m chart 2 


Chart II 
Case 3 


Date 1 
April 
1937 


Sulphanilamide Therapy 
(grams) 

Cerebro Spinal 

Fluid 

Remarks 

Treat- 

ment 

t 

In- 

rathe- * 
cal 

Sub- 

cutan- 

eous 

Per Os 

WB C 

Culture 

8 




03 



Temp 103 6 to 104 6 80 c c Prontosil 

solution s c Soda bicarb 30 grains 
per os 

9 







Temp 99 to 104 No therapy Both 
ears draining slightly 

10 




03 



Temp 100 to 101 

11 







Temp 99 4 to 100 No therapy Both 
ears draining slightly 

12 

5pm 

0 12 



1900 P (a m ) 
3800 P (p m ) 

Strep 

(smear 

only) 

Temp 103 to 106 40 c c Prontosil solu- 
tion s c at noon Blood culture = no 
growth 

13 

lam 

10 a m 
4pm 
5pm 

0 08 

0 08 

0 08 

2 4 

24 

2 4 

0 66 

1630 P (a m ) 

1020 P (a m ) 

BHS 
(33 cols ) 

BHS 
(2 cols ) 

Temp 102 to 104 

14 

lam 

7am 

10 a m 
1pm 
5pm 
6pm 
9pm 

1 

1 

1 3 

1 3 

1 3 

1 3 

1560 P (a m ) 

No 

growth 

Temp 100 to 103 Soda bicarb 40 
grains per os 

15 

1 lam 
8am 
11am 
1pm 
6pm 
9pm 

0 2 

02 

0 04 

1 

1 3 

1 3 

1 3 

2900 (a m ) 

(P =85% 

L = 10% 
M= 5%) 

BHS 
(6 cols ) 

Temp 99 6 to 103 2 Soda bicarb 10 
grains per os 

16 

lam 

8am 

11am 

1pm 

6pm 

8pm 

0 12 

0 12 

2 4 

2 4 

1 3 

1 3 

1 3 

2360 (am) 

P =90% 
L= 8% 

M = 2% 

No 

growth 

Temp 100 to 103 4 Resp 28 to 52 
Soda bicarb 50 grains per os CO 2 
combining power 24 8 vols per cent at 
6pm 

17 

■ 

i 

2 4 

2 4 

1 3 

1 3 



Temp 101 2 to 105 6 Resp 36 to 60 
M 

900 — Na lactate at 4 p m Soda bi- 
carb 100 grains per os at 9 p m CO. 
combining power — 15 5 vols per cent 
in the morning 

18 

lam 
12 N 
2pm 
5pm 
10 p m 

0 12 

0 2 

0 12 

■ 

1 3 

1 3 

1 3 


No 

growth 

Temp 99 4 to 102 6 Resp 48 to 56 
Soda bicarb 250 grains per os CO 2 
combining power = 36 9 vols per cent 
at 2 45 p m 

19 

8am 
10 a m 
2pm 
6pm 

0 16 

1 

u 

775 

No 

growth 

Temp 100 to 102 8 Resp 40 to 56 
Soda bicarb 150 grams per os COj 
combining power = 59 1 vols per cent 
Hgb = 53% Rbc = 26 Wbc = 
21 000 


P— Poly morphonuclenr neutroplules L — Lymphocytes M — Monocytes BHS — Beta hemolytic streptococci 
s c — subcutaneously Temp — axillary temperature in degrees Fahrenheit 
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Chart II — Continued 


Date 

April 

1937 

Time of 
Treat- 
ment 

Sulphanilamide Therapy 
(grams) 

Cerebro-Spmal 

Fluid 

1 

Remarks 

In- 

trathe- 

cal 

Sub 

cutan 

eous 

Per Os 

WBC 

Culture 

20 

8am 

9am 

10 a m 
2pm 
6pm 

0 16 


1 3 

1 3 

1 3 

1 3 

220 (am) 

No 

growth 

Temp 99 6 to 100 8 Resp 36 to 46 
Soda bicarb 150 grains per os Hgb 
= 49% R b c =23 Wbc = 17 000 

21 

9am 

11am 

3pm 

10 p m 

0 2 

1 

1 3 

1 3 

1 3 


1 

Temp 99 4 to 101 2 Resp 32 to 48 
Soda bicarb 150 grams per os Hgb 
= 50% R b c = 2 3 W b c = 24 000 

22 

10 am 

12 N 

1pm 

7pm 

8pm 

0 16 


0 66 

0 66 

0 66 

0 66 



Temp 99 to 101 2 Resp 34 to 42 
Soda bicarb 110 grains per os Hgb 
= 40% Rbc = 24Wbc = 19 000 

23 

lam 

11am 

1 8pm 



0 66 

1 3 

0 66 



Temp 99 to 100 8 Resp 32 to 36 
Soda bicarb 95 grains per os Transfu- 
sion 600 c c citrated blood at 6 p m 

24 

10 a m 
2pm 

10 p m 



1 0 

1 0 

1 0 



Temp 98 6 to 99 8 Resp 20 to 38 
Soda bicarb 110 grains per os Hgb 
= 58% Rbc = 3 1 W b c = 15 700 

25 

9am 

10 a m 
3pm 

10 p m 



■ 



Temp 98 2 to 99 8 Resp 24 to 38 
Soda bicarb 40 grains per os 

26 

11am 

6pm 

10 p m 



1 0 

10 

1 0 



Temp 99 2 to 100 2 Resp 24 to 30 
Soda bicarb 150 grains per os Hgb 
= 65% Rbc =32 W b c = 9200 

27 

1pm 1 
6pm 

10 p m 

0 16 


B 

470 

No 

growth 

Temp 99 2 to 100 2 Resp 28 to 36 
Soda bicarb 40 grains per os CO com- 
bining power = 59 1 vols per cent 
Hgb = 67% Rbc =32 Retie 7 6% 

W b c = 8000 Urine sterile 

28 ! 

3 times ^ 
a day 1 




I 

4 

Temp 98 8 to 99 Resp 24 to 32 
Soda bicarb 40 grams per os 

29 

4 times 
a day 



Total 

40 



Temp 99 to 100 6 Resp 24 to 28 
Soda bicarb 40 grains per os 

3° 

4 times 
a day 



Total 

4 0 



Hgb = 65% Rbc = 32 Wbc = 
7400 

May 

1-13 

4 times 1 
a day 



Total 4 0 
per diem 



Soda bicarb 40 grains per os per diem 

13-27 

4 times 
a day 



Total 3 0 
per diem 



Soda bicarb 30 grains per os per diem 

13 







Hgb = 60% Rbc = 33 Wbc = 
13 300 


Case 4 J E B Sydenham Hospital, Baltimore City Health Department A 
three year old white boy entered the hospital on March 25, 1937, because of measles 
and pneumonia His older brother and sisters had had measles On March 18, the 
patient developed a cold, followed on the next day by a typical measles rash Three 
days later, the child had difficulty breathing, a physician was called, and a diagnosis 
of pneumonia was made The boy was removed to the hospital Upon admission, he 
showed a fading measly eruption, no Koplik spots, and dullness and crepitant rales 
over the right lung field Within a week after entry in to the hospital, the child 
had made a marked improvement However, on April 7, his ears drained spon- 
taneously, and a spiking fever appeared This continued and because of a secondary 
anemia, he was given two transfusions of 100 c c of citrated blood on April 26 
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and 27 Just prior to the transfusions, on April 22, the child’s red blood cell count 
was 3 2 millions, and lus hemoglobin 52 per cent He did not improve following 
the transfusions, and on April 26, it was noted that his neck was stiff A lumbar 
puncture was performed, and gram positive diplococci were seen m the stained film 
of the cerebrospinal fluid sediment The subsequent course of the patient is shown 
in chart 3 

CHA.RT III 
Case 4 


Date 

April 

1937 

Sulphanilamide Therapy 
(grams) 

Cerebro-Spmal 

Fluid 

Remarks 

Intra- 

the- 

cal 

Subcu- 

tane- 

ous 

Per Os 

WBC 

i 

Culture 

i 

28 

02 

2 0 


3750 

BHS 

Ears draining, culture = B H S 





75% Polys 


Neck stiff 

29 

0 23 

3 0 


2525 

B HS 

Neck stiff 



2 0 


82% Polys 



30 

0 2 

20 


1175 

Sterile 

Able to bend neck 


0 2 

30 


75% Polys 




02 

30 





May 

0 15 

30 


570 

Sterile 

Markedly improved 

1 


20 


60% Polys 



2 


20 




Temperature normal upon 5/4/37 

14 




140 


Discharged from hospital 5/15/37 





30% Polys 




In reviewing the events m the histories of these four patients, it is evi- 
dent that the first patient was monbund upon entry into the Harriet Lane 
Home and was beyond all therapeutic aid The second patient represents 
a definite failure of sulphanilamide therapy for which we have no adequate 
explanation It has been our experience that hemolytic streptococcal otitis 
media is very responsive to treatment with this chemical This is also true 
of the postoperative course of patients ill with acute hemolytic streptococcal 
mastoiditis, m whom sulphanilamide therapy has been instituted How- 
ever, m this instance there was a definite progression of the streptococ- 
cal infection despite supposedly adequate therapy with sulphanilamide 
Whether the discontinuance of the drug on March 30 permitted the strep- 
tococci to invade the spinal fluid is a matter of conjecture, but it is interest- 
ing to note that within 36 hours the first signs of meningitis appeared, and 
at that time less than 1 milligram per cent of sulphanilamide was present 
in the blood of the patient However, the institution of adequate therapy 
did not influence the course of the disease despite the fact that the strepto- 
cocci isolated from this patient \\ ere susceptible in i itro to the bacteriostatic 
effects of sulphanilamide 
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The record of the third patient definitely demonstrates what may happen 
if therapy is discontinued too soon In this instance, on the fourth day 
after treatment was stopped, the meningeal invasion took place The effect 
of not adding base to the sulphanilamide therapy is also beautifully illus- 
trated m this case, by the drop in the C0 2 combining power to 15 5 volumes 
per cent after 111 hours of treatment Then with intensive alkali therapy, 
a noimal C0 2 combining power was soon reestablished 

The final case is of importance in showing the effect of neglecting specific 
therapy in the presence of a hemolytic streptococcal otitis media This 
patient also illustrates the rapid and uneventful couise to recovery that is 
being increasingly noted m hemolytic streptococcal meningitis since the in- 
ti oduction of sulphanilamide therapy 

In addition to these recoided cases of hemolytic sti eptococcal meningitis, 
we have been consulted in regard to nine other patients ill with this disease, 
eight of whom have recoveied Thus, from our own experience and that 
recorded in the literature, we have knowledge of 28 cases of streptococcal 
meningitis occurring within the last 16 months All were treated with 
sulphanilamide or its derivatives Twenty-four or 85 per cent recovered 
This recoveiy rate is to be contrasted with a case fatality rate of 99 per cent 
before sulphanilamide theiapy was used in hemolytic streptococcal menin- 
gitis This constitutes irrefutable evidence of the value of sulphanilamide 
therapy m the treatment of severe Beta hemolytic streptococcal infections m 
human beings 

The Toxic Manifestations of Sulphanilamide and Its Derivatives 

Sulphanilamide is a toxic chemotherapeutic agent, and its widespread 
employment will result in many fatalities unless the tendency towards its 
cai eless and reckless use is checked Already fatalities attributed to the use 
of sulphanilamide or its derivatives have been reported 51 and we have seen 
one instance in which death was associated with a toxic effect of 
sulphanilamide 

The most serious toxic manifestations of sulphanilamide therapy are 
those associated with the blood or hematopoietic system We have seen 
seven patients who developed acute hemolytic anemias characterized by a 
sudden fall m the hemoglobin and red blood cell count, and the appear- 
ance of macrocytosis, anisocytosis, poikilocytosis, elevated white blood cell 
counts, nucleated red blood cells and large numbers of reticulocytes m the 
peripheral blood Six of the seven patients were definitely jaundiced, and 
m all a marked urobilmuria was piesent All of these patients recovered 
promptly, but in five the anemia was so severe as to necessitate one or more 
transfusions 

The mechanism of the production of these anemias is as yet unknown, 
but it does not seem to be of the nature of a true idiosyncrasy because m 
two of the recovered patients the subsequent administration of test doses 
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of sulphanilamide did not result m any change m their red blood cells Also, 
there has been no correlation between the amount of sulphanilamide admin- 
istered and the development of anemia It is probable that the anemias 
represent an abnormal susceptibility on the part of the red blood cells of 
Certain individuals to severe hemolysis by sulphanilamide 

Another severe toxic effect of sulphanilamide has been the development 
of granulocytopenia Plumer 52 has reported a patient who developed this 
toxic manifestation while under treatment with sulphanilamide De- 
spite the discontinuance of the drug, the patient died In two instances 
Trumper 53 has seen definite leukopenias associated with a depression of the 
myeloid elements appear m patients who were being treated with sulphanil- 
amide and “ Prontosil Solution ” We have seen one patient m whom death 
was associated with a granulocytopenia combined with a bilateral, lateral 
and cavernous sinus thrombosis During the month before death, this 
patient had received irregular medication with “ Prontosil Solution ” and 
sulphanilamide Recently, we have observed a patient who had made a rapid 
recovery from a gonococcal urethritis and arthritis as the result of sulphan- 
ilamide therapy At the end of the third week of treatment he developed 
weakness, slight jaundice and a sore throat Upon reentry into the hospital 
he was found to have a mild anemia and a leukopenia associated with a 
marked depression of the myeloid elements An extensive angina was 
present No specific therapy was used and within 10 days the patient’s 
blood picture was normal He was then given two test doses of sulphanil- 
amide, the first 0 3 gram, the second 2 0 gram by mouth, without showing 
any depression of his white blood cells It seems, from this lack of response 
to the test dose, that the mechanism of the production of granulocytopenia 
by sulphanilamide differs from that by amidopyrine 

In addition to the severe toxic manifestations just described, sulphanil- 
amide produces certain mild clinical toxic effects In normal human beings, 
the ingestion of 50 grains of sulphanilamide is followed m six hours by 
slight dizziness and mild nausea Ambulatory patients who are suffering 
from streptococcal or gonococcal infections often complain of dizziness, 
anoiexia, nausea and sometimes of a sensation which is described as being 
similar to that experienced when mildly intoxicated with ethyl alcohol 
These effects, however, are rarely noted in patients who are kept in bed 
during the period of therapy 

Practically every patient who recenes sulphanilamide m therapeutic 
doses shows a fall m the C0 2 combining power of the blood We have 
seen four cases of clinical acidosis, characterized by air hunger, and a very 
alkaline urine without ketonuria, which have developed in the course of 
sulphanilamide therapy This toxic manifestation of the drug has been 
studied m the medical clinic of the Johns Hopkins Hospital by Southworth 51 
" ho notcd that a enable but consistent drop in the CO, combining power 
of the blood plasma occutred m 15 consecutive cases of streptococcal mfec- 
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tion which had been treated with sulphanilamide We have found that this 
fall m the C0 2 combining power of the blood plasma is associated with an 
absolute loss of sodium and potassium in the urine This loss of base 
varies maikedly in different individuals Certain patients have a mechanism 
that permits them to control this loss of base before they develop a clinical 
acidosis The exact method of the control of this excietion of base during 
sulphanilamide is under study at the present tune We have found that 
the administration of 10 grams of bicaibonate of soda with each dose of 
sulphanilamide is of value m preventing the fall m the C0 2 combining power, 
and at the present tune we administer bicarbonate of soda routinely with 
each dose of sulphanilamide 

If acidosis should develop, the administration of 1/6 molar sodium lac- 
tate solution by the intravenous and subcutaneous l outes is of definite value 
in combating this toxic manifestation of sulphanilamide therapy In 
babies, frequent small hypodermoclyses of 1/6 molar sodium lactate solution 
may be used to prevent acidosis 

Sulphanilamide may cause fever When this occurs, it is best to stop 
the drug for two or three days dining which period the temperatuie will 
fall to normal if the fever is due to the sulphanilamide therapy 

We have carefully studied the urine of patients receiving sulphanilamide 
without noting signs of renal irritation As we have stated preuously, 
sulphanilamide is not excreted rapidly by the damaged kidney, and hence it 
tends to accumulate m the blood of patients having decreased renal func- 
tions We believe that if the drug is to be used in patients with decreased 
renal function, the sulphanilamide blood levels should be followed daily 
When the blood sulphanilamide level reaches 15 to 20 mg per cent, the drug 
should be stopped 

Schwentker ° 5 and ourselves have noted moibilhform skin rashes accom- 
panied by fever, which appeared in the course of sulphanilamide therapy 
These rashes generally develop from the eighth to fourteenth day of treat- 
ment When such skin eruptions develop, sulphanilamide therapy should 
be discontinued, and the rash and fever will disappear within 48 hours 

In patients suffering from tire acute toxic manifestations of sulphanil- 
amide therapy, we have found that large amounts of fluids act as an antidote 
We have seen one patient who took 12 grams of sulphanilamide within 12 
hours and who developed headache, dizziness, nausea and a moderate degree 
of cyanosis Inasmuch as we know that the chemical is excreted with water, 
we had this patient force fluids to the extent of taking 5,000 c c of water 
by mouth within a six hour period The drug was rapidly excreted, and 
aftei a few hours, all signs of toxicity disappeared 

Colebrook and Kenny 3 reported that the “ Prontosils ” had a mildly 
irritative effect upon the kidney, and that these compounds produced sul- 
phemoglobmemia m three of their patients They believed, however, that 
the association of saline cathai tics with the therapeutic administration of the 
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“ Prontosils ” was a contributing factor in the production of the sulphemo- 
globmemia, and advised against the use of saline cathartics in patients re- 
ceiving “ Prontosil ” 

In our experience “ Prontosil Solution ” has produced but one toxic 
effect, namely, fevei This manifestation appears constantly m those nor- 
mal subjects who have been tested with a single large dose (100 c c ) given 
1.)}' the subcutaneous route It also occasional!) is seen on the third day or 
later of continuous “ Prontosil Solution ” therapy It is our practice to 
discontinue “ Prontosil Solution ” if fever appears which is considerably 
out of proportion to the general clinical condition of the patient As this 
generally occurs at a time when the sti eptococcal lesion is rapidly regressing, 
the clinical problem is not difficult We have not seen any evidence of renal 
irritation m patients leceiving “ Prontosil Solution ” 

Methods of Administration of Sulphanilamide or Its Derivatives 

Our experience leads us to believe that sulphanilamide per os is the drug 
of choice If, however, the patient cannot swallow tablets, or oral admin- 
istration of sulphanilamide is not desirable, we use either “ Prontosil Solu- 
tion ” or an 0 8 per cent to 1 per cent solution of sulphanilamide m sterile 
physiological saline solution These solutions are given parenterally by 
the subcutaneous route 

In our previous communication 5 we came to the conclusion based on 
our knowledge that a 1-10,000 concentration of sulphanilamide was defi- 
nitely bacteriostatic in vitro, that this would constitute an effective thera- 
peutic level m vivo Our earlier system of dosage was, therefore, based 
upon amounts of sulphanilamide which would theoretically give us this con- 
centi ation 

Recently, Dr E K Marshall, Jr , and his associates S6 ’ 57 have described 
a simple biochemical method for the quantitative determination of sulph- 
anilamide m body fluid They have noted, following a single oral dose m 
human beings, that the drug is absorbed m about four hours, and that a 
maximum concentration is reached in the blood stream within four to six 
houis They demonstrated that the drug is almost wholly excreted m the 
unne and that this is accomplished rapidly by the normal kidney In pa- 
tients with decreased renal function, Marshall found a diminished ability to 
exci ete sulphanilamide, and noted that the continued ingestion of the chemi- 
cal in these patients resulted m an accumulation of the drug m the body It 
was also noted that the drug lapidly passed over into all body fluids m ap- 
pi oximately the same concentration as was found m the blood These ob- 
senations have been of the greatest importance m establishing a rational 
basis for therapy m infected human beings 

Therefore, in patients ill with verj severe infections, such as hemolytic 
streptococcal meningitis, peritonitis and septicemia, or in meningococcal 
meningitis oi septicemia we believe that because of the gravity of the pro^- 
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nosis in such diseases, one should disregard all possible toxic effects of sulph- 
anilamide or its derivatives m an attempt to control the infections as rapidly 
as possible This we do by administering a large initial dose of sulphaml- 
anude with the aim of attaining a blood level of 10 mg per cent within four 
hours In adult patients, 1 e those weighing 100 pounds or more, we ad- 
mimsteied an initial dose of from 10 to 16 five gram tablets This initial 
dose should give a blood level of about 10 mg per cent within four hours 
Then, to maintain this level, we advise using three 5 gram tablets every four 
hours If the patient weighs 50 to 90 pounds, the initial dose should be 6 
to 10 five grain tablets followed by two or three tablets at four hour intervals 
In children weighing fiom 25 to 50 pounds, four to six 5 gram tablets con- 
stitute the initial dose, followed every four hours by doses of one or two 5 
grain tablets Patients excrete the drug at slightly different rates, so the 
maintenance dose may vary somewhat 

We have found it advantageous to determine the blood sulphamlamide 
level four hours after the initial dose If the blood does not show the 
expected level of 8 to 10 mg per cent, this is evidence of faulty absorption, 
and the parenteral administration of the chemical should be instituted It 
is of value to check the blood sulphamlamide level 24 hours after therapy 
has been started, to determine the adequacy of the maintenance dose of the 
drug 

The pieparation of sulphamlamide for parenteral use is simple This 
chemical is soluble up to 1 per cent in physiological saline solution at 37° C 
It is our practice to bring the required amount of sterile physiological saline 
solution to a boil It is then removed from the flame, and as soon as it stops 
boiling, 0 8 to 1 gram of sulphamlamide is added for each 100 c c of physio- 
logical saline solution The hot saline solution is then agitated to facilitate 
the solution of the sulphamlamide, cooled to 37° C and is administered by 
hypodermoclysis A 1 per cent solution of the drug will remain fairly 
stable if kept at room temperature If the temperature falls, or if the 
solution is placed in an ice box, the sulphamlamide crystallizes out of solu- 
tion It is our custom to make up the daily requirements of sulphamlamide 
solution for a patient each morning 

Our experience in the use of parenteral sulphamlamide solution leads 
us to believe that the following amounts represent adequate therapeutic doses 
In adults, the initial hypodermoclysis should be 500 c c of a 1 per cent solu- 
tion, followed by 300 c c at eight hour periods during the first 24 hours 
The initial dose for individuals weighing from 50 to 90 pounds should be 
from 200 to 400 c c followed by 200 c c at eight horn intervals Children 
weighing 25 to 50 pounds should receive an initial dose of 100 to 300 c c 
of sulphamlamide solution, this to be followed with 100 to 200 c c of the 
solution at eight hour intervals In babies, it is difficult to determine the 
dose, but they should receive a total of 1 gram of sulphamlamide per 10 
pounds of body weight during the first 24 hours 
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Sulphamlamide solutions may be given by the intrathecal route in the 
treatment of streptococcal infections of the meninges The drug has not 
been found irritating to the meninges, and the technic of administration 
is the same as that used in giving antisera by this route The solution is 
warmed to 37° C and after the spinal drainage has been completed, an 
amount of sulphamlamide solution equivalent to 5 or 10 c c less than the 
amount of cerebrospinal fluid which has been removed, is permitted to run 
into the spinal canal under the force of gravity Never inject the solution 
under positive piesswe Intrathecal therapy may be given at eight hour 
periods m infections of the meninges 

“ Prontosil Solution ” should be given by the subcutaneous route It 
is absorbed rapidly and is practically non-irritating For two or three min- 
utes after its injection, a sensation of burning or stinging may be noted at 
the site of injection This may be obviated by infiltrating the area of in- 
jection with a small amount of a local anesthetic The drug is absorbed 
rapidly, and has been noted m the urine within 15 minutes after a single 
subcutaneous injection of 100 c c of the solution Because of the fre- 
quency with which the drug is given, we start its administration m the right 
pectoral region and proceed to the left pectoral region, then to the outside, 
top and inside of both thighs, and next to each of the buttocks Following 
the injection m the buttocks, one may return to the right pectoral region 
In adults, the therapeutic dose of “ Prontosil Solution ” is 20 c c at four 
hour intervals or a total of 120 c c of the solution m 24 hours Individuals 
weighing 50 to 90 pounds should receive from 10 to 15 cc of the drug at 
four hour intervals Children weighing from 10 to 50 pounds should re- 
ceive 5 to 10 c c every four hours These doses should be continued in each 
instance until a definite clinical effect has been obtained Then the dose may 
be gradually decreased It will be noted that doses of “ Prontosil Solution ” 
such as we have recommended will color the skin pink and the urine bright 
red “ Prontosil Solution ” is definitely irritating when given intrathecally, 
and should not be administered by this route Severe reactions may occur 
after the intravenous administration of the drug 

After definitely favorable clinical effects in the patient have been ob- 
tained, the dose of sulphamlamide should be rapidly decreased At first, 
the dose may be cut by one- third Then if the improvement in the patient’s 
condition is continued, the drug should be cut to one-third of the original 
amount This should be continued until convalescence is well established 
Up to this point, \\e have discussed only the maximum dosage which is 
to be used in very severe streptococcal or meningococcal infections Mod- 
erately severe streptococcal infections in adults may be controlled by the ad- 
ministration of three 5 gram tablets of sulphamlamide at four hour intervals 
Mild streptococcal infections ma> be combated with one or two tablets at 
foui horn mten als In children, one or t\\ o tablets every four hours con- 
stitutes an effective dose As soon as a definite clinical improvement is 
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noted, the amount of sulphanilannde should be decreased If a recurrence 
of the infection occurs, or if clinical improvement is not seen after 36 hours 
of sulphanilamide therapy, the therapeutic dose of this substance should be 
mci eased 

Sulphanilamide can be used as a prophylactic agent in the prevention of 
streptococcal infections, especially in the face of epidemic outbreaks In 
adults two 5 grain tablets three or four times a day constitute the prophy- 
lactic dose, while m children one tablet three times a day appears to be 
sufficient 


Summary 

1 Clear experimental and clinical evidence is available which leads us to 
believe that sulphanilamide and its derivatives constitute powerful chemo- 
therapeutic agents in the treatment of hemolytic streptococcal infections 

2 Experimental and clinical data support the use of sulphanilamide in 
meningococcal infections 

3 The clinical results obtained in treating gonococcal infections have 
been favorable 

4 Sulphanilamide has certain serious toxic effects upon the hema- 
topoietic system 

5 The careless and reckless use of sulphanilamide is unwarranted, and 
will undoubtedly result in fatalities 

We wish to thank Dr E A Paik, Dr Frances F Schwentker and Dr Herbert 
Harms for thur courtesy in making the records of certain patients available to us 

The “ Prontosil Solution ” used in these experiments was supplied by the Win- 
throp Chemical Company The sulphanilamide was supplied by the Abbott Labora- 
tories, Lederle Laboratories, Merck and Company, Inc , E R Squibb and Sons, the 
Myron L Walker Company and the Wmthrop Chemical Company 
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THE HEREDITARY FACTOR IN ESSENTIAL 
HYPERTENSION v 

By Edgar A Hines, Jr , M D , F A C P , Rochester , Minnesota 

Even before facilities were available for measuring the blood pressure 
it was observed that vascular disease occurred with unusual frequency among 
members of some families In 1769, Morgagni recorded cases of apoplexy 
and said that he believed the condition \\ as influenced by hereditary factors 
m these cases because many near relatives of the patients had been afflicted 
with a similar ailment In 1872, Gull and Sutton reported a group of cases 
of chronic interstitial nephritis and expressed the opinion that the disease 
m these cases was due to an arteriocapillary fibrosis throughout the body 
lather than the result of a lesion m the kidneys They commented on the 
hereditary natuie of the disease m this group of cases Janeway, in 1916, 
wrote “ The belief m an inherited quality of the arterial tissue with a 
tendency to premature death from apoplexy, angina pectoris and other local 
manifestations, is too firmly grounded in clinical observation to be without 
basis Hypertensive arterial disease must be looked on to-day as the type 
m which heredity plays the largest role ” These conclusions were derived 
mainly from scattered reports of human pedigrees and from casual clinical 
observations It is only within the past 15 years that investigations of tins 
problem have been of sufficient scope to be of significance 

The problem of the hereditary factor m hypertensive disease has been 
studied for the most part by three methods ( 1 ) by observing and recording 
the histories of families in which vascular disease or hypertension has af- 
fected many members, (2) b> investigating the family history as to the 
incidence of hypertensive cardiovascular disease among those who have or 
have had hypertension or a normal blood pressure, (3) by a study of the 
blood pressure of members of hypertensive and nonhypertensive families 
Weiss, Rosenbloom, Waldbott, Ayman and Etienne and Richard have 
studied the history of two oi more generations of certain families m which 
an elevated blood pressure was found among a large number of the mem- 
bers Ayman’ s report is especially significant as the blood pressure of three 

generations (32 members) of one family was measured 

Janeway obtained a history of familial cardiovascular disease from 50 
per cent of a group of patients with hypertension Popper studied 1,031 
cases of hypertension and concluded that the hereditary factor was' im- 
portant In studying the significance of an elevated blood pressure among 
young persons, Frost obtained a positive family history of cardiovascular 
disease from 28 per cent of 400 young adults who had an elevated blood 
piessure Barach, m an especially detailed study of a small group of cases 

1937* PreSented at the St L ° U1S meCt,ng o£ the Am cncan College of Physicians, April 20, 

From the Diusion of Medicine, The Mayo Clime, Rochester, Minnesota 
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of hypertension obtained a family history of cardiovascular disease in 95 per 
cent He called attention to the incomplete mfoimation obtained from the 
family histories taken m the routine manner I have found this to be true 
and in many instances have secured additional information by detailed ques- 
tioning A general question as to whether the patient knows of any hyper- 
tension or cardiovascular disease among his relatives elicits poor information 
A direct question concerning the state of the blood pressure, heart, kidneys 
and cerebrovascular system of each near relative will result in a surprising 
amount of additional information 

Data concerning the incidence of hypertensive cardiovascular disease 
among relatives of persons who have hypertension and relatives of persons 
who have a normal blood pressure are of more significance than are similar 
data concerning only the relatives of persons who have hypertension 
O’Hare, Walker, and Vickers found that 68 per cent of 300 patients who 
had hypertension gave a family history of cardiovascular disease, as com- 
pared with 37 per cent of 564 patients who did not have hypertension They 
concluded that heredity undoubtedly plays one of the most important roles 
m the production of hypertensive disease Glomset measured the blood 
pressure of 2,400 school children and found a positive family history among 
39 per cent of the children who had an elevated blood pressure and among 
10 per cent of the children who had a noimal oi low blood pressure 

Since medical information concerning relatives usually is incomplete, 
measurement of the blood pressure of relatives gives more reliable informa- 
tion than does a study of the family lustoiy Weitz has measured the blood 
pressure of biotheis and sisters of hypertensive and nonhypertensive persons 
He found that the incidence of elevation of the blood pressure was sig- 
nificantly higher among siblings of persons who had hypertension than it 
was among siblings of persons who did not have hypertension The most 
extensive and significant study of this type has been made by Ayman 2 He 
studied the blood piessuie of 1,524 membeis of 277 families and found 
that m the families in which both parents had absolutely normal blood pres- 
sures the incidence of elevated blood pressuies among the children was only 
3 per cent In the families in which one parent had arteriolar hypertension 
the incidence lose to 28 per cent and m families in which both parents had 
arteriolar hypertension the incidence was 45 pei cent Ayman found that 
the so-called emotional hypei tension of young adults occurred almost wholly 
among the children of hypertensive families He confirmed Weitz’ studies 
m regard to the higher incidence of elevated blood pressui e among siblings 
of persons who had essential hypei tension 

Rationale or Present Study 

Previous investigations of the hereditary factoi m essential hyperten- 
sion have been unavoidably deficient because high blood pressure becomes 
evident at varying ages, usually m latei adult life, and because many peisons 
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who have .essential hypertension have frequent periods dui mg which the 
blood pressure will be found to be normal The emotional stimulus of tak- 
ing the blood pressure often is not sufficient to cause a maximal elevation of 
the blood pressure or to bring out a latent hypertension This can be demoli- 
sh ated by a comparison of the blood pressure obtained at the fiist examina- 
tion and that* taken after the application of a stiong external, sensory 
stimulus, such as ice water I have collected a group of 90 cases in which 
there were hypertensive changes in the retinal arterioles, in these cases the 
values for the blood pressuie, which was taken m the office, were always less 
than 150 mm of mercury for the systolic pressure and 95 mm for the 
diastolic pressuie and fiequently were normal or low On application of a 
cold stimulus the value for the blood piessure would increase from 20 nun 
to 60 mm of meicuiy higher than the readings taken in the office In these 
cases, the emotional stimulus of taking the blood pressure is not sufficient to 
bring out a latent hypertension In 608 cases I have studied the blood pres- 
sure before and during the application of a cold stimulus In 43 per cent 
of the cases the values for systolic and diastolic blood pressures were 10 mm 
of meicury higher during the application of the cold stimulus than they were 
on any reading before the application of the stimulus In 8 per cent of the 
cases this increase amounted to 20 mm or more of meicuiy In 5 per cent 
of the cases the initial values weie less than 120 mm of mercury for the 
systolic pressure and less than 70 mm for the diastolic pressure but the value 
toi the systolic pressure increased to more than 145 mm of mercury during 
application of the cold stimulus and the value for the diastolic pressure in- 
creased to more than 90 mm Furthermore, it was found that from an emo- 
tional stimulus alone the elevation of blood pressure may be only m the sys- 
tolic blood piessuie, apparently as a result of cardiac stimulation rather than 
the result of vasoconstriction Such emotional reactions of the blood pres- 
sure are of questionable significance if they are to be compared with the 
leactions in essential hypertension 

Hyperreactivity of certain poitions of the arterial system is generally 
recognized as an important agent in producing the abnormality of the blood 
pressure which occurs m essential hypei tension A reliable method of 
measuring vasomotor reactivity, which does not depend on an emotional 
response and which would bring out a latent hypertension at each examina- 
tion, should supply more complete information than has been obtained m 
previous studies of the hereditary factor m essential hypei tension The 
cold pressor test is believed to fulfill these requirements adequately 0 The 
technic of the test is as follows The subject is allowed to rest m a supine 
position m a quiet room for 20 to 60 minutes Thirty minutes is a satis- 
factory rest period for persons who have a normal blood pressure If 
hypertension is present, a longer period of rest may be necessary to establish 
a basal level Several readings of the blood pressure are taken until a basal 
level has been approximated The cuff of the sphygmomanometer is placed 
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on one aim of the subject and his hand is placed m ice water (4° C ) to a 
point just above the wrist Readings of the blood pressure are taken at the 
end of 30 seconds and again at the end of 60 seconds The maxima] reading 
obtained while the hand is in the ice water is taken as an index of the re- 
sponse The hand is lemoved from the ice water and readings are taken 
every two minutes until the blood pressure returns to its previous basal level 
The maximal response frequently occurs within 30 seconds The blood 
pressure of subjects who have a normal blood pressure returns to the basal 
level within two minutes In the presence of established hypertension there 



may be a delay in the return of the blood pressure to the previous level 
Sedatives and vasodilating drugs should not have been used by the patient 
for 24 hours before the test is performed Observations have shown that 
the emotional factor does not play an important role in the response of the 
blood pressure to this test * 

The test has been used foi five years in studying the reactions of the 
blood pressure of a large group of patients It divides all persons into two 
groups (1) Those who have minimal or “normal” reactions, and (2) 
those who have excessive or “ abnormal ” reactions When the reactions to 

♦Unpublished data m thesis, "A Clinical Test of Vasomotor Irritability Blood Pres- 
sure Response to Cold,” by Edgar A Hines, Jr (1933), on file in The Mayo Foundation, 
The Mayo Clinic, Rochester, Minnesota 
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the test weie compared with the effects of environment, it appeared that the 
test is an index of the way m which a person’s blood pressure reacts to 
environmental stimuli Almost all peisons afflicted with essential hyper- 
tension have abnormal or excessive leactions One group of individuals 
who do not have hypertension gives excessive reactions to the cold pressor 
test m both systolic and diastolic blood pressure These individuals have 
been called “ hyperreactmg normals ” (figure 1) In a study of 400 school 
children, 18 7 per cent were found to be hyperreactors to the test 8 It is 
believed that this hypei reacting state of the blood pressure of normal persons 
lepresents a prehypertensive stage of essential hypertension and that many 
of these persons eventually will have essential hypertension The transition 
from this hyperreactive state to essential hypertension has been observed 
among a small number of individuals during the five-year period of observa- 
tion Because of these significant observations concerning the cold pressor 
test, I have used the test in a study of the hereditary factoi in vasomotor 
reactivity and m essential hypertension 

Method of Study 

The observations have been carried out along three lines (1) a cor- 
i elation of the type of reaction to the test and the incidence of hypertensive 
disease in the family history, (2) a study of the reaction of twins to the 
test, (3) a study of the reaction of members of hypertensn e and nonhyper- 
tensive families to the test 

Data 

Con elation of the Type of Reaction and the Family Histoiy A de- 
tailed study was made of the incidence of hypertensive cardiovascular dis- 
ease among relatives of 492 “normal reactors” and 116 “hyperreactors” 
The results were compared with the family history of hypertensive cardio- 
vascular disease in a group of 267 cases of essential hypertension The 
lesults are shown in table 1 From this table, it may be seen that a positive 


Table I 

Incidence of Hereditary Factor Among Hypo- and Hyperrcactors and Patients with 

Essential Hypertension 



Number 

Family history of 
hypertensive car- 
diovascular dis- 
ease, per cent 

Subjects with a normal blood pressure 
Hyporeactors 

Hyperreactors 

Subjects with essential hypertension 

492 

116 

267 

17 2 

84 2 

86 6 


family histoiy of hypertensne cardiovascular disease is five times more fre- 
quent among hyperreactmg normals than it is among persons who have a 
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1101 mal blood piessme and give a noimal 1 taction to the cold piessoi test 
Also, theie is a close coi relation between the incidence of an hypertensive 
cai diovascular family history among patients who have essential hyperten- 
sion and pei sons who belong in the hyperreactmg noi mal group 

The Blood Picssine Reaction of livin'; Seven sets of identical twins 
and tlnee sets of fiateinal twins have been tested In all of the sets of 
identical twins the response of one twin to the cold piessor test was similar 
to that of the other twin, whereas, in two of tlnee sets of fraternal twins, 
the response was different (figuie 2) One of the sets of identical twins 



Fig 2 Response of the blood pressure of twins to the cold pressor test 

had essential hypei tension Their basal blood pressure readings and le- 
sponse to the test were almost identical 

The Reaction of the Blood Picssuie and Piescnce of Hypei tension 
Among the Mcmbcis of Hypei tensive and N onhypei tensive Families 
Thirty families, consisting of 256 members, are included m this group In 
12 of these families there was no evidence oi history of hypertensive cardio- 
vascular disease, m 18 families theie was a definite hypertensive dia- 
thesis Blood pressure readings were made and a cold pressor test was per- 
formed on every available living member of each family and a careful 
inquiry was made as to tire cause of death of deceased near relatives The 
pedigrees of some of these families are shown m figures 3, 4, 5, and 6 In 
the family group shown in figure 6, I was able to make blood pressure read- 
ings and make the test on eveiy living member of the group, which consisted 
of 57 members, or three generations 
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C- Family (No hypertension) E - Family (No hypertension) 



Fig 3 
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Family tree showing blood pressure and response of blood pressure to cold test in 
nonhypertensive families 
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Tig 4 Family trees showing blood pressure and response of blood pressure to cold pressor 

test m hypertensive families 
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Hyper- reactor Hypertension 

Pig 5 Pamilj trees show ing blood pressure and response of blood pressure to cold pressor 
test in hypertensive and nonhy pcrtensi\ e families and in a family m which hypotension was 
present 
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B- Family C- Family 



G\ Normal blood pressure Normal blood pressure 

Normal reactor Hyper -re actor r 

# Hypertension 


Fir 6 Family tree showing blood pressure and response of blood pressure to cold pressor test 
in hypertensive and a nonhypertensive familv 

Investigation of these data revealed that when both parents had a noi mal 
blood pressure and were noimal reactors, all of the childien were normal 
reactors If both paients had hypei tension or were hyperreacting normals, 
95 per cent of the children had hypertension or were hyperreactors to the 
test, and if one parent had hypertension or was a hyperreactor and the other 
parent was a normal reactor, 43 4 per cent of the children were hyperreactors 
or had hypertension In three families of two generations, the parents had 
essential hypei tension or had died of it and all of the children had hypei - 
tension or were hyperreactors 

Summary and Conclusions 

The hei editary factoi m essential hypei tension has been considered 
Data have been presented regarding the reaction of the blood pressure to a 
standard stimulus (cold pressor test) m 608 cases in which the blood pres- 
sure was “ normal,” m 10 pairs of twins, and m 256 members of 30 hyper- 
tensive and nonhypertensive families A study has also been made of the 
family history of the 608 individuals who had a normal blood piessuie and 
of 267 individuals who had essential hypei tension A positive family his- 
tory of hypertensive caidiovascular disease is five times as frequent among 
individuals who have hypertension oi who are hyperreactors to a standard 
stimulus test than it is among individuals who react normally to the test In 
the study of the twins and the family groups it was found that the type of 
blood pressure reaction to the test followed an inherited pattern Inasmuch 
as I so far have not found any hyperreactoi who did not have one paient 
who had hypertension or was a hyperreactor, it is probable that the trait is 
inherited as a dominant characteristic The excessive or “ hypertensive ” 
type of reaction occurred predominantly among members of families m 
which there was an hypertensive diathesis These findings are considered 
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to be strong evidence that the hereditary factor plays an important role in 
the development of essential hypertension The inherited quality may be a 
vasomotor system which reacts excessively to certain external and internal 
stimuli and eventually results m the development of essential hypertension 
in many cases 
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FACTORS INFLUENCING THE PROGNOSIS IN 
DIABETIC COMA K 

By Edward S Dili on, M D , F A C P , and W Wallacl Dyer, M D , 

Philadelphia, Pennsylvania 

In making this report we have two purposes, first to piesent briefly 
chemical and clinical data of cases of diabetic acidosis as encountered in a 
large city hospital, and second to evaluate data detei mined at admission m 
regard to their effect on the piognosis 

For many years we have been impressed with the fact that both the 
rate of incidence and the moitality rate of acidosis aie much higher in 
diabetics of the economic and intellectual class of society which is dependent 
on the city hospital than m those diabetics seen m private practice During 
the six years 1931 to 1936 there were admitted to the wards of the Metabolic 
Division, Philadelphia General Hospital, 3009 cases of diabetes , 268 of these 
patients were admitted in acidosis and it is their records which form the 
material of this repoit There were 224 individuals, as 21 patients weie 
admitted m acidosis 44 additional tunes Eleven patients were admitted 
m acidosis twice, four patients three times, four patients four times, one 
patient five times, and one patient ten times The latter patient (No 252) 
was given a job in the hospital nearly two years ago and has not been in 
coma during this time 

The Metabolic Division has its own ti amed peisonnel and physical equip- 
ment, consisting of two wards of 25 beds each, laboratoi les, diet kitchen and 
out-patient department, all located as a single unit All the diabetics of 
the hospital are concentrated in this depaitment regardless of complications, 
except cases of open tubeiculosis and psychopathic patients Without this 
department the diabetic patients would be scattered among ten medical sei v- 
lces, four surgical services and numerous special services The out-patients 
consist only of patients who have been discharged from the wards As a 
result of the above circumstances a new patient usually is one who has come 
to the hospital only because of some serious complaint or complication, and 
who knows little or nothing about diabetes, and about whom the staff has 
no information Of the 224 individual patients m this report, 82 patients 
did not know they had diabetes at the onset of the acidosis which caused 
them to be admitted to the hospital 

In a large series of uncontrolled diabetics, all degrees of acidosis occur 
and it is difficult to decide which cases are worthy to be included in a report 
Some authors give no criteria concerning the basis of selection of the cases 
included m their reports More usually the authors have selected some 
figure for the C0 2 volume per cent and included all cases below that figure 

* Presented at the St Louis meeting of the American College of Phvsicians, April 22, 
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The figures selected have varied widely, ranging from 15 1 to 45 2 Joslm 3 
in lus seven reports has included cases of 20 and below In this report all 
cases have been leported in which the C0 2 volume per cent was 29 or lower 
The reasons for selecting this figure will be discussed later m this report 
Of the 268 cases admitted m acidosis 117 died, a mortality of 43 7 per 
cent Some years ago, when it became obvious to us that our mortality 
was much larger than that reported from other clinics, we made a careful 
study of our records for the purpose of analyzing the causes of the high 
moitality and with the hope of reducing it Because of the large number 
of patients having serious complications, we found it necessary to separate 
the cases into groups and the criteria which we set up were as stated in 
table 1 

Table I 

Criteria Used to Group the Diseases Complicating Diabetic Acidosis 

A No complicating disease (cases reco\ ermg = AR , cases dying = AD) 

B 1 Any disease sufficient to precipitate coma in a diabetic, but not severe enough to cause 
death as a rule m a non-diabetic 

2 Any disease severe enough to cause considerable mortality m non-diabetics If the 
case of acidosis dies, he has been out of acidosis less than 48 hours prior to death 
(cases recovering = BR, cases dying = BD) 

C 1 Like B,, except that all cases die, but have been out of acidosis more than 48 hours 
prior to death 

2 Any disease the mortality of which would be very high in non-diabetics m a short 

period of time The acidosis is merely a terminal event of the fatal disease 

3 Any disease from which the patient dies many dajs after complete recovery from the 

acidosis 

It will be noted that the certainty of a patient’s having died from the com- 
plication and not the acidosis increases progressively fiom B x to C 3 in tins 
table In general the “A ” cases had no complications, the “ B ” cases had 
complications but when death occurred the chief factor was probably the 
acidosis, and the “ C ” cases all died, the complications being of such severity 
that all would probably have died even if there had been no acidosis 

We have included as complications only such conditions as were likely to 
precipitate acidosis General conditions such arteriosclerosis, latent syphilis, 
etc , are not included regardless of what effect they may have had on the 
general vitality of the patient We have not regarded anuria as a com- 
plication, but as a condition directly dependent upon the acidosis 

There were 129 uncomplicated cases and 139 cases with complications 
In the “ A ” group (tables 2 and 3) 97 recovered and 32 died, the mortality 
being 24 8 per cent In the “ B " gioup (tables 4 and 5) 54 recovered and 
27 died, the mortality being 33 3 per cent In the “ C ” group (table 6) 
all 58 cases died, of which, however, 19 cases died many days after recovery 
fi om the acidosis In tables 7 to 15 the letters “ AR ” refer to cases recover- 
ing in the " A ” group, “ AD ” to cases dying in the “ A ” group “ BR ” 
to cases recovering m the “ B ” group, “ BD ” to cases dym- m the “ B ” 
group, “CxCs” and <! C 3 ” to cases as set forth m table 1, “R ” to total 
cases recoveung and “ D ” to total cases dying, following which the mortal- 
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Table II 

Philadelphia General Hospital 
Diabetic Acidosis with No Complications Cases Recovering (AR) 



Patient 

No 

Age 

Sex 

Color 

Date 

Admitted 

Blood Findings on Admission 

On Admission 

Sugar 

mg 

% 

C0 2 

vol 

% 

Urea 

N 

mg 

% 

WBC 

thous 

Men- 

tally 

Dura- 

tion 

Aci- 

dosis 

Known 

Dia- 

betic 

1 

12 

21 

F 

B 

1/ 6/31 

348 

24 

13 


C 

3 

Yes 

2 

120 

16 

F 

W 


328 

14 

16 

slfa 

u 

4 

No 

3 

124 

29 

F 

W 

4/14/31 

576 

21 

18 

— 

c 

— 

Yes 

4 

132 

8 

F 

w 

4/18/31 

400 

18 

12 

18 9 

c 

1 

Yes 

5 

12 

22 

F 

B 

4/21/31 

350 

22 

13 

10 4 

c 

2 

Yes 

6 

165 

48 

F 

B 


568 

12 

34 

22 9 

c 

— 

No 

7 

12 

22 

F 

B 

6/11/31 

348 

25 

10 

— 

c 

3 

Yes 

8 

211 

19 

F 

B 


480 

13 

9 

21 7 

c 

3 

Yes 

9 

254 

26 

M 

B 

8/27/31 

410 

21 

10 

5 5 

c 

— 

Yes 

10 

254 

26 

M 

B 

12/ 2/31 

348 

20 

15 

— 

c 

2 

Yes 

11 

348 

30 

M 

B 

12/24/31 

720 

24 

65 

— 

c 

— 

No 

12 

368 

15 

F 

W 

1/ 6/32 

320 

27 

11 

— 

c 

2 

Yes 

13 

408 

21 

F 

W 

2/15/32 

464 

14 

18 

21 5 

c 

— 

— 

14 

415 

11 

M 

B 

2/23/32 

304 

20 

18 

— 

c 

3 

No 

IS 

427 

26 

F 

W 

3/17/32 

608 

14 

17 

29 4 

u 

— 

No 

16 

492 

13 

M 

w 

5/14/32 

344 

17 

10 

— 

c 

— 

Yes 

17 

252 

17 

M 

B 

5/10/32 

280 

20 

14 

21 6 

c 

2 

Yes 

18 

79 

23 

M 

W 

7/13/32 

364 

22 

11 

5 6 

c 

4 

Yes 

19 

132 

9 

F 

w 

7/17/32 

480 

18 

14 

20 4 

c 

3 

Yes 

20 

132 

9 

F 

w 

7/27/32 

324 

22 

12 

44 

c 

1 

Yes 

21 

588 

24 

F 

w 

9/ 9/32 

340 

24 

14 

— 

c 

3 

Yes 

22 

590 

mm 

F 

w 

9/10/32 

280 

20 

10 

— 

c 

3 

Yes 

23 

120 

18 

F 

w 

9/28/32 

320 

17 

11 

17 6 

c 

1 

Yes 

24 

252 

17 

M 

B 

10/ 4/32 

400 

21 

22 

14 0 

c 

— 

Yes 

25 

390 

28 

M 

w 

10/11/32 

388 

17 

12 

42 6 

c 

2 

Yes 

26 

415 

12 

M 

B 

11/ 4/32 

290 

23 

12 

— 

c 

— 

Yes 

27 

658 

20 

F 

W 

11/12/32 

462 

16 

20 

29 5 

c 

3 

Yes 

28 

688 

25 

M 

B 

12/14/32 

290 

13 

12 

— 

c 

4 

Yes 

29 

252 

17 

M 

B 

1/ 5/33 

556 

11 

21 

13 8 

c 

4 

Yes 

30 

716 

52 

F 

W 

1/10/33 

286 

26 

13 

— 

c 

— 

Yes 

31 

723 

38 

F 

w 

1/18/33 

236 

23 

26 

— 

c 

2 

— 

32 

739 

38 

F 

w 

1/28/33 

434 

27 

27 

— 

c 

1 

Yes 

33 

252 

17 

M 

B 

2/ 6/33 

396 

19 

18 

24 8 

c 

— 

Yes 

34 

658 

21 

F 

w 

3/15/33 

610 

14 

15 

— 

u 

2 

Yes 

35 

120 

18 

F 

w 

3/20/33 

316 

20 

11 

14 5 

c 

1 

Yes 

36 

20 

11 

M 

w 

4/ 2/33 

337 

15 

11 

— 

c 

1 

Yes 

37 

890 


F 

B 

6/11/33 

414 

16 

15 

— 

c 

4 

Yes 

38 

861 

23 

M 

w 

7/ 5/33 

720 

18 

19 

17 0 

c 

3 

Yes 

39 

423 

mm 

F 

w 

7/ 9/33 

448 

17 

14 

19 8 

c 

— 

Yes 

40 

946 

43 

F 

B 

8/ 6/33 

580 

12 

30 

23 5 

u 

4 

Yes 

41 

963 

48 

F 

B 

8/23/33 

384 

24 

24 

— 

c 

— 

Yes 

42 

977 

52 

F 

W 


464 

18 

41 

— 

c 

2 

Yes 

43 

252 

18 

M 

B 


655 

22 

18 

23 5 

c 

2 

Yes 

44 

1038 

38 

F 

B 

11/ 7/33 

806 

16 

28 

18 8 

u 

4 

Yes 

45 

897 

28 

F 

B 

1/12/34 

150 

19 

12 

— 

c 

3 

Yes 

46 

1128 

16 

F 

W 

3/ 7/34 

346 

25 

9 

98 

c 


Yes 

47 

1253 

54 

F 

W 

6/28/34 

624 

27 

18 

— 

c 

B 

No 
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Table II — Continued, 



Patient 

No 

Age 

Sev 

Color 

Date 

Admitted 

Blood Findings on Admission 

On Admission 

Sugar 

mg 

% 

C0 2 

vol 

% 

Urea 

N 

mg 

% 

WBC 

thous 

Men- 

tally 

Dura- 

tion 

Aci- 

dosis 

Known 

Dia- 

betic 

48 

252 

19 

M 

B 

7/ 4/34 

464 

10 

16 

_ 

C 

3 

Yes 

49 

252 

19 

M 

B 

KBuKcl 

388 

16 

17 

13 2 

C 

4 

Yes 

50 

415 

13 

M 

B 

HujiIkII 

300 

26 

13 

14 3 

c 

1 

Yes 

51 

128 

20 

M 

W 

1W{I 

468 

23 

21 

28 4 

c 

2 

Yes 

52 

1128 

16 

F 

W 

10/ 8/34 

320 

11 

12 

22 6 

c 

4 

Yes 

53 

178 

18 

F 

W 

10/18/34 

400 

24 

12 

— 

c 

3 

Yes 

54 

875 

39 

M 

B 

10/31/34 

324 

27 

11 

10 6 

c 

3 

Yes 

55 

1396 

11 

F 

B 

11/30/34 

352 

20 

14 

20 3 

c 

4 

Yes 

56 

1404 

57 

M 

W 

12/10/34 

756 

13 

12 

48 3 

c 

1 

Yes 

57 

848 

20 

M 

w 

1/ 6/35 

904 

15 

30 

17 5 

c 

3 

Yes 

58 

1440 

39 

F 

B 

1/20/35 

1024 

15 

63 

19 3 

u 

1 

No 

59 

1450 

16 

F 

B 

1/30/35 

680 

13 

19 

20 3 

u 

3 

No 

60 

1463 

38 

F 

B 

2/ 5/35 

708 

12 

15 

20 0 

c 

1 

No 

61 

252 

20 

M 

B 

2/27/35 

808 

12 

30 

54 7 

c 

2 

Yes 

62 

1511 

22 

M 

B 


1056 

14 

43 

27 5 

c 

4 

No 

63 

1519 

42 

F 

W 

3/29/35 

612 

12 

35 

41 5 

u 

3 

Yes 

64 

252 

20 

M 

B 

5/ 6/35 

800 

14 

35 

36 9 

c 

3 

Yes 

65 

1608 

42 

F 

B 

6/18/35 

992 

19 

38 

17 8 

c 

4 

No 

66 

1450 

16 

F 

B 

6/25/35 

480 

16 

10 

23 1 

c 

3 

Yes 

67 

1671 

16 

F 

W 

8/21/35 

296 

22 

23 

79 

c 

— 

No 

68 

1685 

48 

F 

B 

9/ 6/35 

848 

11 

21 

24 2 

c 

2 

No 

69 

1450 

16 

F 

B 

9/ 6/35 

352 

14 

11 

18 5 

c 

4 

Yes 

70 

1543 

46 

F 

W 

9/ 9/35 

912 

11 

34 

21 5 

c 

3 

Yes 

71 

1474 

13 

F 

w 

10/15/35 

374 

14 

15 

25 3 

c 

— 

Yes 

72 

1748 

21 

F 

w 

11/ 2/35 

320 

18 

16 

12 6 

c 

4 

No 

73 

1788 

51 

F 

w 

12/ 8/35 

600 

13 

22 

45 9 

u 

2 

Yes 

74 

1808 

52 

M 

w 

1/ 3/36 

600 

22 

65 

11 0 

c 

4 

Yes 

75 

1689 

42 

F 

w 

1/11/36 

560 

25 

16 

12 5 

c 

1 

Yes 

76 

307 

59 

F 

w 

1/12/36 

1080 

15 

75 

17 0 

c 

1 

Yes 

77 

1820 

52 

F 

w 

1/21/36 

262 

25 

18 

— 

c 

4 

No 

78 

848 

22 

M 

w 

2/ 7/36 

680 

25 

28 

23 5 

c 

4 

Yes 

79 

1193 

23 

F 

w 

2/18/36 

384 

24 

13 

— 

c 


Yes 

80 

1474 

13 

F 

w 

3/13/36 

368 

17 

12 

— 

c 




81 

1881 

43 

F 

w 

4/ 4/36 

732 

13 

30 

19 3 

u 

2 


82 

1882 

60 

F 

w 

4/ 4/36 

300 

23 

17 

— 

c 

2 


83 

1827 

14 

F 

w 

4/ 4/36 

608 

14 

16 

72 1 

c 



84 

1474 

13 

F 

w 

4/18/36 

464 

22 

21 

32 2 

c 

1 


85 

1936 

73 

F 

B 

6/ 8/36 

372 

29 

21 

11 0 

c 

1 


86 

964 

45 

F 

B 

6/11/36 

204 

25 

10 


c 

4 


87 

614 

45 

M 

w 

8/ 8/36 

1168 

17 

55 

IS 1 

c 



88 

1827 

14 

F 

w 

8/31/36 

296 

19 

14 

18 0 

c 



89 

2001 

39 

M 

B 

9/ 2/36 

415 

25 

45 


c 

2 


90 

2032 

12 

M 

W 

9/30/36 

800 

19 

27 

51 0 

c 

i 


91 

2036 

32 

M 

B 

10/ 2/36 

440 

18 

14 


c 

3 


92 

1827 

14 

F 

W 


366 

26 

13 

22 6 

c 



93 

807 

40 

F 

W 


270 

14 

17 

11 5 

c 

3 


94 

1827 

14 

F 

W 


366 

23 

15 

27 5 

c 



95 

193 

15 

M 

W 

12/12/36 

310 

14 

10 

25 5 

c 

2 


96 

2096 

22 

M 

w 

12/22/36 

300 

25 

14 

11 5 

c 

4 


97 

72 

14 

F 

w 

12/31/36 

484 

9 

16 

42 6 

c 

2 

Yes 
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Table III 

Philadelphia General Hospital 


Diabetic Acidosis with No Complications Cases Dying (AD) 



Patient No 

Age 

Sex 

Color 

Date Admitted 

Blood Findings on 
Admission 

On Admission 

Post Mortem 

Time Lived 

Sugar mg % 

o 

> 

w 

O 

u 

Urea N mg % 

VV B C 

thous 

Mentally 

Duration 

Acidosis 

Known 

Diabetic 

1 

14 

52 

F 

W 

1/10/31 

404 

12 

70 

22 1 

C 

3 

Yes 

p m 

9 hrs 

2 

106 

56 

F 

W 

3/26/31 

600 

22 

53 

8 7 

C 

3 

Yes 

— 

6 hrs 

3 

145 

HI 

F 

W 

4/14/31 

576 

15 

20 

16 8 

u 

1 

No 

p m 

12 hrs 

4 

32 

Si 

F 

W 

3/21/32 

728 

14 

18 

45 5 

u 

2 

Yes 

— 

9 hrs 

5 

535 

35 

F 

B 

7/ 5/32 

752 

19 

60 

— 

u 

3 

No 

p m 

6 hrs 

6 

186 

15 

F 

W 

8/12/32 

424 

12 

10 

— 

u 

3 

Yes 

— 

11 hrs 

7 

589 

65 

F 

W 

9/10/32 

960 

15 

75 

20 9 

u 

4 

Yes 

— 

11 hrs 

8 

666 


F 

B 

11/23/32 

450 

18 

22 

10 5 

u 

4 

No 

— 

12 hrs 

9 

973 

45 

M 

W 

9/ 6/33 

728 

12 

23 

14 5 

u 

1 

Yes 

p m 

24 hrs 

10 

988 

25 

F 

W 

9/21/33 

770 

14 

30 

29 8 

u 

3 

Yes 

p in 

14 hrs 

11 

1006 

56 

F 

W 

10/ 7/33 

808 

21 

— 

— 

u 

3 

Yes 

— 

3 hrs 

12 

1113 

wi 

F 

B 

2/14/34 

740 

23 

90 

5 8 

u 

— 

No 

p m 

15 hrs 

13 

1173 

21 

F 

W 

4/17/34 

368 

12 

22 

— 

u 

4 

No 

p m 

18 hrs 

14 

1227 

53 

F 

B 

6/10/34 

1028 

12 

— 

— 

u 

3 

No 

— 

3 hrs 

15 

1250 

Mil 

M 

B 

6/26/34 

770 

17 

— 

— 

c 

4 

No 

— 

7 hrs 

16 

1267 

Mil 

M 

W 

7/17/34 

428 

11 

— 

— 

u 

3 

No 

p m 

7 hrs 

17 

1295 

kII 

F 

w 

8/10/34 

720 

13 

40 

— 

u 

4 

Yes 

P m 

10 hrs 

18 

1296 

51 

F 

w 

8/12/34 

386 

14 

14 

22 4 

c 

4 

No 

— 

15 hrs 

19 

1325 

38 

M 

B 

9/18/34 

682 

10 

65 

15 3 

u 

4 

No 

p m 

3 hrs 

20 

86 

m 

F 

W 

10/ 9/34 

1000 

7 

20 

31 6 

u 

2 

Yes 

— 

16 hrs 

21 

1347 

52 

F 

W 

10/15/34 

568 

26 

57 

24 9 

u 

4 

Yes 

— 

4 hrs 

22 

1439 

25 

F 

W 

1/19/35 

370 

28 

27 

6 1 

c 

2 

No 

— 

8 hrs 

23 

1566 

m 

M 

W 

5/ 8/35 

200 

27 

43 

12 6 

u 

3 

Yes 

p m 

26 hrs 

24 

1576 

36 

M 

B 

5/16/35 

1256 

18 

78 

11 8 

u 

2 

No 

p m 

2 hrs 

25 

1594 

12 

M 

W 

5/31/35 

960 

14 

22 

23 4 

u 

1 

No 

p m 

21 days 

26 

1706 

50 

F 

w 

9/29/35 

500 

14 

34 

10 6 

u 

3 

No 

p m 

7 hrs 

27 

1555 

57 

M 

w 

2/ 6/36 

1000 

14 

20 

25 5 

u 

4 

Yes 

p m 

20 hrs 

28 

1955 

60 

F 

B 

6/27/36 

880 

14 

57 

18 4 

u 

4 

No 

— 

19 hrs 

29 

2035 

65 

F 

B 

10/ 1/36 

520 

13 

60 

24 9 

u 

4 

Yes 

p m 

18 hrs 

30 

2081 

52 

F 

B 

12/ 5/36 

720 

13 

55 

39 5 

u 

— 

Yes 

p m 

32 hrs 

31 

2089 

52 

M 

W 

12/15/36 

1528 

25 

113 

14 7 

u 

— 

No 

— 

6 hrs 

32 

2100 

59 

F 

w 

12/26/36 

1008 

12 

55 

34 8 

u 

3 

Yes 


5 hrs 


lty is given Because the 19 “ C„ ” cases recovered from the acidosis, the 
mortality has also been calculated with these cases regarded as lecoveries 
instead of deaths, and “ R -j- C 3 ” refers to total recoveries plus the “ C 3 ” 
cases, and “ D — C» ” refers to total deaths minus the “ C 3 ” cases If the 
19 “ C a ” cases aie regarded as recoveries, the total mortality for the entire 
268 cases becomes 36 6 pei cent In tables 5 and 6 the -f- and — signs in 
the “ group ” column indicate whethei the CO. was above 40 prioi to death 
In the 139 cases with complications there were 105 cases with infections, 
of which 68 occurred m the “B ” gioup and 3 7 m the “ C” group The 
location of the infections was as follows Respiratory system (except tu- 
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Table IV 

Philadelphia General Hospital 

Diabetic Acidosis with Complications Cases Recovering (BR) 



Patient No 

Age 

Sex 

Color 

Date 

Admitted 

Blood Findings on 
Admission 

On 

Admission 

Group 

Complications 

Sugar 
mg % 

CO 

vol % 

Urea N 
mg % 

W B C 
thous 

Mentally 

Duration 

Acidosis 

Known 

Diabetic 

1 

25 

19 

M 

W 

1/17/31 

325 

25 

9 

16 0 

C 

- 

Yes 

B2 

Active pulmonary tuberculosis 

2 

30 

63 

F 

W 

1/21/31 

218 

29 

— 

11 1 

c 

— 

No 

B2 

Hyperthyroidism 

3 

43 

27 

M 

B 

1/29/31 

330 

29 

16 

18 6 

c 

— 

Yes 

B1 

Otitis media 

4 

43 

27 

M 

B 

3/16/31 

400 

25 

14 

— 

c 

— 

Yes 

B2 

Mastoiditis 

5 

181 

62 

M 

B 

6/ 6/31 

200 

24 

17 

— 

u 

— 

Yes 

B2 

Trontal lobe tumor — removed 

6 

185 

46 

F 

B 

6/12/31 

1056 

18 

55 

27 7 

u 

4 

No 

B2 

Broncho-pneumonia 

7 

202 

28 

F 

B 

7/10/31 

241 

14 

14 

24 2 

c 

2 

Yes 

B2 

Pulmonary abscess 

8 

221 

46 

F 

W 

7/28/31 

284 

14 

14 

15 7 

c 

2 

Yes 

B2 

Carbuncle of chin 

9 

287 

42 

F 

B 

10/15/31 

528 

16 

35 

16 4 

u 

1 

No 

B2 

Hyperthyroidism 

10 

317 

42 

F 

B 

11/14/31 

282 

27 

24 

— 

c 

3 

Yes 

B1 

Infectious arthritis 

11 

252 

16 

M 

B 

12/18/31 

574 

17 

14 

26 4 

c 

3 

Yes 

B2 

Broncho pneumonia 

12 

287 

42 

F 

B 

1/ 3/32 

632 

12 

24 

— 

c 

4 

Yes 

B2 

Hyperthyroidism 

13 

418 

19 

M 

W 

3/ 1/32 

320 

28 

9 

15 2 

c 

— 

Yes 

B2 

Carbuncle of neck 

14 

192 

18 

M 

W 

3/15/32 

416 

18 

17 

10 4 

c 

3 

Yes 

B2 

Influenzal pneumonia 

15 

443 

39 

M 

W 

3/20/32 

662 

12 

22 

31 5 

c 

4 

Yes 

B2 

Erysipelas of face 

16 

120 

17 

F 

W 

3/23/32 

288 

17 

7 

17 6 

c 

— 

Yes 

B1 

Acute tonsillitis 

17 

512 

17 

F 

w 

6/ 4/32 

448 

9 

12 

18 8 

c 

4 

No 

B2 

Suppurative mastoiditis 

18 

481 

28 

F 

w 

5/ 5/32 

540 

15 

30 

— 

c 

4 

Yes 

B2 

Suppurative parotitis 

19 

560 

35 

F 

B 

8/10/32 

338 

20 

14 

— 

c 

4 

No 

B1 

Ischio rectal abscess 

20 

287 

42 

F 

B 

8/12/32 

600 

11 

27 

16 0 

c 

— 

Yes 

B2 

Hyperthyroidism 

21 

78 

17 

M 

W 

9/29/32 

280 

16 

12 

17 9 

c 

2 

Yes 

B1 

Acute pharyngitis 

22 

624 

72 

M 

W 

10/ 4/32 

328 

29 

15 

64 

c 

— 

Yes 

B2 

Gangrene of foot 

23 

721 

57 

M 

W 

1/12/33 

262 

27 

27 

— 

c 

— 

Yes 

B2 

Erysipelas of face and back 

24 

736 

S3 

M 

W 

1/27/33 

442 

20 

— 

49 5 

c 

— 

— 

B2 

Abscess of back 

25 

178 

16 

F 

W 

4/21/33 

42S 

29 

12 

15 8 

c 

1 

Yes 

B 1 

Suppurative endometritis 

26 

884 

40 

F 

B 

6/ 6/33 

406 

17 

22 

18 4 

c 


No 

B2 

Carbuncle of back 

27 

897 

28 

F 

B 

6/14/33 

212 

15 

15 

15 4 

c 

4 

No 

B1 

Acute alcoholism 

2S 

919 

57 

r 

W 

7/10/33 

224 

29 

11 

— 

c 

4 

No 

B1 

Infected foot 

29 

319 

15 

F 

w 

9/30/33 

380 

18 

15 

21 4 

c 

1 

Yes 

B1 

Acute enteritis 

30 

936 

55 

M 

w 

10/15/33 

178 

27 

27 

13 2 

c 

1 

Yes 

B1 

Acute alcoholism 

31 

193 

12 

M 

w 

12/18/33 

400 

15 

13 

27 8 

c 

3 

Yes 

B1 

Upper respiratory infection 

32 

1072 

33 

M 

w 

1/ 7/34 

536 

11 

20 

23 2 

c 

3 

Yes 

B1 

Acute enteritis 

33 

453 

16 

M 

w 

9/ 6/34 

520 

24 

47 

4 5 

c 

3 

Yes 

Bi 

Ulcerative colitis 

34 

1333 

25 

F 

B 

9/24/34 

137 

22 

12 

14 3 

c 

3 

No 

B2 

Acute cholangitis 

35 

1409 

55 

M 

W 

12/13/34 

604 

23 

65 

13 0 

u 

3 

No 

B2 

Acute parotitis 

36 

292 

60 

F 

B 

12/21/34 

466 

23 

17 

— 

c 

— 

Yes 

B2 

Gangrene — thigh amputation 

37 

1419 

21 

F 

B 

12/23/34 

1850 

13 

95 

12 7 

c 

3 

No 

B2 

Lobar pneumonia 

38 

1512 

31 

F 

W 

3/20/35 

548 

21 

14 

22 7 

c 

2 

Yes 

Bl 

Acute bronchitis 

39 

1583 

24 

M 

W 

5/24/35 

816 

14 

48 

45 5 

u 

2 

No 

Bl 

Acute pharyngitis 

40 

1128 

17 

F 

W 

5/29/35 

232 

29 

15 

— 

c 

— 

Yes 

Bl 

Upper respiratory infection 

41 

1599 

43 

F 

B 

6/ 5/35 

300 

16 

16 

22 4 

c 

2 

No 

B2 

Carbuncle of neck 

42 

415 

14 

M 

B 

8/18/35 

324 

24 

20 

15 7 

c 

1 

Yes 

Bl 

Upper respiratory infection 

43 

277 

35 

F 

W 

8/26/35 

864 

20 

17 

57 1 

C 

i 

Yes 

Bl 

Acute enteritis 

44 

1583 

24 

M 

w 

9/25/35 

428 

25 

17 

16 6 

c 

3 

Yes 

Bl 

Acute alcoholism 

45 

1757 

58 

F 

B 

11/12/35 

345 

20 

16 

14 6 

c 

3 

Yes 

Bl 

Fracture of ankle 

46 

1772 

44 

M 

B 

11/22/35 

310 

29 

18 

12 8 

c 

3 

Yes 

B2 

Prostatic abscess 

47 

1474 

13 

F 

W 

12/18/35 

300 

23 

16 

12 8 

c 

1 

Yes 

Bl 

Upper respiratory infection 

48 

1846 

39 

M 

w 

3/ 1/36 

380 

28 

14 

30 6 

c 

4 

No 

Bl 

Cellulitis of leg 

49 

1614 

45 

M 

w 

4/29/36 

1360 

12 

40 

54 5 

c 

3 

Yes 

Bl 


50 

1474 

14 

F 

w 

6/16/36 

640 

13 

18 

29 3 

c 

i 

Yes 

B2 

Empyema 

51 

1967 

46 

F 

w 

7/14/36 

400 

16 

18 

25 3 

e 

3 

No 

B2 

Infected foot — thigh amputa- 

52 

1974 

50 

r 

w 

7/25/36 

560 

27 

24 

— 

c 


No 

B2 


53 

2063 

43 

F 

w 

1 1/10/36 

320 

28 

9 

— 

c 

— 

Yes 

B2 


54 

1450 

18 

F 

B 

11/26/36 

420 

6 

16 

30 0 

c 

3 

Yes 

Bl 

Abscess of thigh 


berculosis) 36, gastrointestinal system 14, gemto-urmary 9, skin and sub- 
cutaneous tissues 16, feet 16, miscellaneous 5, pulmonary tuberculosis 9 
Of the 34 non-infections, 13 were m the “ B ” group and 21 m the “ C ” 
group These consisted of coronary occlusion 7, hyperthyroidism 6, acute 
alcoholism 4, cancer 3, apoplexy 2, hypertensive congestive failure 2 and 
miscellaneous 10 
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Of the 117 cases which died, postmortem examinations were made in 
68 cases, 58 1 per cent of the deaths Postmortem examinations are indis- 
pensable for making accurate final diagnoses m cases dying m diabetic 
acidosis When patients m acidosis are admitted with inadequate histories 
or no histories at all, and die without coming out of acidosis, the presence 
of complications, their nature and seventy often can only be guessed at, and 
not infrequently the}' are missed entirely unless postmortem examinations 
are made Recent examples of cases in which the complication was not 
diagnosed during life are patients 1985 (C 36), 1999 (C 37) and 2076 (C 


Table V 

Philadelphia General Hospitai 

Diabetic Acidosis with Complications Cases Dying (BD) 



Patient No 

O 

to 

< 

>•* 

& 

O 

O 

Date 

Admitted 

Blood Findings 
on Admission 

On 

Admission 

Group 

Complications 

Post mortem 

Time Lived 

Sugar 
mg % 

O'© 
o > 

g M 
& 0 

® § 

Mentally 

Duration 

Acidosis 

Known 

Diabetic 

1 

309 

64 

M 

w 

11/ 9/31 

298 

24 

110 

40 

C 

4 

No 

B2+ 

Empyema of gall bladder 



24 lire 

2 

399 

4 

M 

w 

2/ 7/32 

440 

14 

— 

43 5 

C 


Yes 

Bl- 

Pertussis 

p m 

7 hrs 

3 

452 

47 

1' 

11 

4/12/32 

900 

23 

48 

18 3 

U 

3 

No 

B2+ 

Lobar pneumonia 

— 

26 hrs 

4 

561 

55 

P 

w 

8/12/32 

400 

10 

28 

— 

U 

3 

Yes 

B2- 

Erysipelas 

— 

18 hrs 

5 

603 

38 

F 

B 

9/20/32 

460 

15 

16 

— 

U 

2 

Yes 

B1+ 

Abscess of Bartholin s gland 

pm 

12 hrs 

G 

631 

39 

M 

B 

10/13/32 

500 

27 

53 

— 

0 

4 

No 

B2+ 

Portal cirrhosis pneumonia 

pm 

12 hrs 

7 

G3G 

62 

F 

B 

10/19/32 

300 

9 

25 

— 

U 

4 

Yea 

B2- 

Septicemia 

— 

11 hrs 

8 

287 

43 

F 

B 

12/ 6/32 

640 

16 

55 

73 2 

u 

— 

Yea 

B2+ 

Hyperthy roicbsm 

pm 

22 hrs 

9 

750 

61 

F 

W 

2/10/33 

486 

24 

26 

— 

u 

2 

No 

B2- 

Resolving pneumonia 

— 

2 hrs 

10 

906 

66 

F 

w 

6/24/33 

440 

19 

30 

— 

0 

- 

No 

B2- 

Acute pleurisy 

— 

9 hrs 

11 

1067 

57 

F 

w 

1/ 2/34 

380 

13 

23 

18 6 

u 

4 

Yea 

B2- 

Coronary occlusion 

pm 

11 lire 

12 

360 

22 

M 

w 

2/21/34 

464 

14 

— 

— 

11 

3 

Yes 

B2+ 

Abscess of jaw 

— 

5 llTS 

13 

1164 

62 

F 

\v 

4/ 8/34 

456 

24 

49 

— 

c 

1 

Yea 

B2- 

Active pulmonary tuberculosis 

pm 

12 hrs 

14 

1196 

48 

F 

B 

5/ 9/31 

480 

21 

40 

— 

u 

- 

No 

B2+ 

Tuberculous pneumonia 

— 

10 hrs 

15 

1198 

56 

F 

W 

5/10/34 

620 

15 

97 

— 

(I 

2 

Yes 

B2+ 

Gangrene of toot 

— 

14 hrs 

16 

1211 

42 

F 

w 

5/24/34 

402 

16 

36 

— 

u 

3 

Yes 

B2- 

Erysipelas of face 

— 

8 hrs 

17 

1268 

33 

F 

B 

7/ 7/34 

370 

22 

21 

14 2 

e 

4 

No 

B2+ 


— 

18 hrs 

18 

1272 

34 

F 

B 

7/21/34 

736 

18 

— 

— 

u 

4 

No 

B2- 


— 

9 hrs 

19 

1342 

54 

F 

B 

10/ 5/34 

1008 

22 

95 

25 8 

u 

3 

No 

B2+ 


p m 

59 hrs 

20 

1402 

61 

F 

W 

12/ 4/34 

370 

19 

15 

15 9 

u 

4 

Yes 

B2+ 

Broncho pneumonia 

pm 

49 hrs 

21 

1415 

56 

F 

W 

12/18/34 

412 

15 

26 

10 5 

c 

4 

No 

B2- 

Broncho pneumonia 

— 

12 hrs 

22 

1483 

56 

F 

W 

2/28/35 

1470 

10 

42 

25 0 

TJ 

3 

Yes 

B2- 

Gangrene of both feet 

p m 

2 hrs 

23 

1700 

48 

F 

B 

11/13/35 

540 

10 

56 

14 1 

U 

4 

No 

B1+ 

Bilateral parotitis 

p m 

5 days 

24 

1840 

48 

F 

B 

2/20/36 

1290 

16 

60 

24 0 

u 

4 

No 

B2+ 

Gangrenous cecum peritonitis 

pm 

39 hrs 

25 

1376 

65 

F 

W 

7/11/36 

400 

13 

26 

— 

11 

4 

Yes 

B2- 

Fractured ribs hemothorax 

pm 

1 hr 

2G 

1545 

65 

F 

w 

9/19/36 

440 

24 

52 

12 8 

c 

4 

Yes 

B2- 

Pyelonephritis 

— 

18 hrs 

27 

2073 

51 

F 

w 

11/21/36 

240 

27 

11 

16 6 

0 

4 

Yea 

B2+ 

Carbuncle of neck pneumonia 

pm 

3 da>s 


39) The first case was a colored woman aged 49, admitted 8/5/36 She 
was not known to be diabetic Her sister stated that she had been working 
until three days prior to admission and for three days had been extremely 
weak She was unconscious at admission and died m 31 hours At 
autopsy miliary tuberculosis was found The second case was a colored 
woman aged 76, admitted 8/27/36 A friend stated she had been well until 
seven days prior to admission, since when she had been weak and compelled 
to stay in bed Her friend knew she was a large water drinker but did not 
know whether she had diabetes Her urine contained large numbers of 
leukocytes She was unconscious at admission and died in 17 hours At 
autopsy multiple abscesses of the kidneys were found The third case was 
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Table VI 

Philadelphia General Hospital 

Diabetic Acidosis Cases Dying from Complications (C) 



Patient No 




Date 

Admitted 

Blood Findings 
on Admission 

On 

Admission 

Group 

Complications 

Post mortem 

-Td 

o 

V 

a 

SH 

L Kp 

g»tc 

mS 

> 

6 

o 

5* 

S M 

» a 

«§ 

c 

s 

Duration 

AcidoBia 

Known 

Diabetic 

1 

34 

14 

P 

w 

3/ 8/31 

278 

14 

14 

24 5 

0 

4 

Aes 

C1+ 

Influenza 

pm 

4 days 

2 

253 

60 

M 

w 

8/25/31 


28 

28 

33 6 

0 

- 

— 

C2— 

Coronarj occlusion 

— 

17 hrs 

3 

279 

19 

F 

IV 

10/ 1/31 

656 

18 

22 

25 8 

u 

3 

No 

C1 + 

Ruptured appendix peritonitis 

— 

4 dajs 

4 

29d 

63 

F 

w 

10/24/31 

458 

29 

45 

15 0 

u 

4 

Yes 

C2+ 

Coronarj occlusion 

— 

24 hrs 

5 

306 

45 

M 

IV 

11/ 5/31 

290 

22 

10 

— 

c 

4 

No 

C2+ 

Lobar pneumonia 

— 

7 da\s 

6 

349 

60 

F 

w 

12/27/31 

512 

14 

40 

— 

0 

4 

Yes 

G1 + 

Lobar pneumonia with abscess 

pm 

20 hrs 

7 

586 

55 

M 

IV 

9/ 8/32 

480 

11 

21 

24 9 

0 

1 

Aes 

C2— 

Gangrene of foot 

pm 

7 hrs 

8 

611 

49 

F 

IV 

9/24/32 

532 

17 

16 

19 9 

11 

3 

Aes 

C2- 

Active pulmonary tuberculosis 

— 

13 hrs 

9 

639 

54 

M 

IV 

10/21/32 

372 

26 

14 

36 6 

o 

- 

Ves 

C2+ 

Septicemia staphylococcus aureus 

p m 

48 hrs 

10 


57 

M 

IV 

11/ 9/32 

414 

27 

26 

3o4 

c 

3 

No 

C2-F 

Carbuncle of neck 

— 

14 hrs 

11 

714 

42 

F 

w 

1/ 8/33 

408 

18 

10 

— 

C! 

- 

No 

C1+ 

Lobar pneumonia 

— 

6 dajs 

12 

715 

50 

F 

IV 

1/ 9/33 

536 

25 

14 

14 5 

(! 

2 

Yes 

C2+ 

Cerebral thrombosis 

— 

24 hrs 

13 

732 

46 

F 

B 

1/24/33 

486 

15 

63 

7 5 

U 

3 

No 

C2— 

Acute hemorrhagic pancreatitis 

p m 

16 hrs 

14 

759 

74 

F 

IV 

2/16/33 

588 

17 

— 

17 6 

U 

3 

Yes 

C2— 

Gangrene of foot abscess of back 

p m 

12 hrs 

15 

76d 

50 

F 

B 

2/22/33 

R 1} 

13 

50 

15 5 

u 

2 

No 

C2- 

Acute hemorrhagio pancreatitis 

pm 

22 hrs 

16 

768 

52 

F 

IV 

2/26/33 

r(: ij 

28 

22 

— 

u 

1 

— 

C2+ 

Cerebral thrombosis 

p m 

15 hrs 

17 

205 

74 

M 

IV 

8/10/33 

■u i] 

26 

20 

— 

u 

2 

Yes 

C2— 

Abdominal carcinomatosis 

p.m 

8 hrs 

18 

1021 


F 

IV 

10/ 8/33 


13 

— 

40 

V 

4 

— 

C2— 

Pernicious anemia (?) 

— 

7 hrs 

19 

427 

27 

F 

IV 

1/ 1/34 

636 

22 

28 

— 

c 

- 

Yes 

C2— 

Carbuncle of chin abscess of kidney 

— 

27 hrs 

20 

785 

58 

F 

IV 

1/20/34 

496 

23 

38 

45 3 

c 

4 

Aes 

nt+ 

Broncho pneumonia 

— 

3 dajs 

21 

1092 

43 

F 

B 

1/26/34 

592 

19 

lo 

243 

u 

4 

No 

C2+ 

Coronary occlusion 

p m 

2 da\s 

22 

1143 

29 

F 

B 

3/20/34 

504 

18 

12 

13 0 

c 

3 

Yes 

C2- 

Peritonitis 

— 

17 hrs 

23 

1146 

46 

F 

B 

3/22/34 

508 

13 

16 

14 5 

0 

- 

No 

C2+ 

Tuberculous pneumonia 

p.m 

18 hrs 

24 

1151 

40 

F 

B 

3/24/34 

608 

15 

29 

22 3 

u 

4 

No 

C2+ 

Gangrene of both feet 

pm 

16 hrs 

2d 

1183 

60 

F 

IV 

4/27/34 

640 

14 

— 

23 1 

c 

1 

No 

C2- 

Carcinoma of cervix 

— 

12 hrs 

26 

1411 

73 

F 

IV 

12/14/34 

400 

In 

16 

95 

c 

2 

No 

C2+ 

Broncho pneumonia sepheemn 

— 

16 hrs 

27 

1467 

55 

F 

IV 

2/12/3o 

2S0 

23 

12o 

oO 9 

c 

3 

Yes 

C2- 

Coronary occlusion 

— 

16 hrs 

28 

1592 

72 

F 

IV 

5/30/3o 

320 

2-1 

17 

28 0 

C 

- 

Yes 

C2+ 

Gangrene — thigh amputation 

pm 

57 hrs 

29 

159o 

48 

F 

w 

6/ 1/35 

704 

26 

52 

119 

V 

- 

No 

C2- 

Chronic pancreatitis with stone 

Pm 

7 hrs 

30 

616 

60 

M 

IV 

7/2o/35 

280 

12 

165 

26 1 

u 

- 

Yes 

G2- 

L -K — <xg 

p.m 

4 hrs 

31 

1649 

83 

F 

IV 

8/ 4/35 

896 

18 

53 

14 o 

XI 

2 

Yes 

C2+ 


pm 

11 hrs 

32 

1707 

44 

F 

IV 

0/29/35 

290 

10 

15 

40 9 

u 

4 

Yes 

C2+ 


pm 

34 hrs 

33 

1732 

40 

F 

B 

10/20/35 

568 

22 

40 

— 

u 

- 

No 

C2— 


pm 

2 hrs 

34 

1783 

62 

F 

IV 

12/ 3/35 

456 

21 

29 

210 

c 

3 

Yes 

C2+ 


p m 

20 hrs 

3o 

1838 

40 

F 

B 

2/17/36 

800 

12 

60 

16 4 

u 

4 

No 

C1+ 

Broncho pneumonia 

pm 

8 da\s 

36 

1985 

49 

F 

B 

8/ 5/36 

874 

10 

46 

121 

u 

3 

No 

C2+ 

Miharj tube culosis 

pm 

31 hrs 

37 

1999 

76 

F 

B 

8/27/36 

680 

12 

60 

29 7 

u 

4 

— 

C2+ 

Abscesses of hidnej s 

p m 

17 hrs 

38 

1270 

64 

F 

IV 

9/16/36 

490 

29 

38 

— 

c 

- 

Yes 

C2— 

Coronarj occlusion 

p m 

1$ hrs 

39 

2076 

55 

F 

W 

11/26/36 

310 

14 

21 

19 5 

c 

4 

No 

C2- 

Ruptured appendix peritonitis 

p m 

l| hrs 

40 

160 

60 

F 

B 

5/15/31 

976 

24 

63 

16 8 

c 

2 

No 

C3+ 

Gangrene of foot 

pm 

10 dajs 

41 

248 

20 

K 

IV 

8/21/31 

268 

29 

11 

— 

c 

3 

Yes 

C3+ 

Active pulmonarj tuberculosis 

— 

35 dajs 

42 

286 

40 

F 

B 

10/24/31 

4S8 

26 

Go 

— 

G 

- 

No 

C3+ 

Chronic nephritis 

p m 

9 dajs 

43 

459 

45 

F 

B 

4/18/32 

480 

26 

90 

29 9 

c 

- 

Yes 

C3+ 

Subacute nephritis 

pm 

8 dajs 

44 

704 

52 

F 

B 

1/ 6/33 

640 

18 

52 

78 

c 

1 

No 

C3+ 

Abscesses of kidneys 

p m 

6 days 

45 

872 

73 

F 

B 

5/24/33 

3o0 

29 

25 

18 4 

c 

4 

Yes 

C3+ 

Bilateral suppuratne pyelonephritis 

pm 

13 dajs 

46 

924 

52 

F 

IV 

7/13/33 

332 

lo 

11 

18 0 

c 

- 

Yes 

C3+ 

Gangrene — thigh amputation 

pm 


47 

1033 

44 

F 

IV 

11/ 6/33 

355 

22 

15 

— 

c 

3 

Yes 

C3+ 

Mastoiditis with multiple abscesses 



48 

1076 

37 

M 

IV 

1/10/34 

372 

25 

11 

— 

c 

- 

Yes 

iC3+ 

Pulmonary abscess 




49 

1255 

26 

M 

IV 

6/29/34 

308 

27 

14 

— 

c 

- 

No 

C3+ 

Dysmsuhmsm 



50 

588 

26 

F 

IV 

10/22/34 

260 

28 

8 

— 

c 


Yes 

C3+ 

Active pulmonary tuberculosis 



51 

1304 

56 

F 

B 

11/ 2/34 

420 

27 

39 

14 1 

TJ 

1 

Aes 

C3+ 

Hyper tensiv e cardio \ ascular disease 



52 

1418 

56 

F 

B 

12/22/34 

480 

23 

50 

16 0 

c 

4 

Yes 

C3+ 

Hj'pertensne cardio-vascular disease 



53 

1456 

61 

F 

B 

2/ 1/35 

736 

18 

30 

23 4 

u 

1 

No 

C3+ 

Dermatitis gangrenosa 



54 

1473 

67 

M 

IV 

2/19/35 

388 

21 

16 

25 9 

c 

— 

Yes 

C3+ 

Coronary occlusion 



55 

1477 

38 

F 

W 

2/24/30 

926 

23 

88 

12 7 

c 

3 

No 

C3+ 

PjeloDephntis 



56 

1d15 

59 

F 

B 

3/25/3o 

572 

29 

50 

23 1 

c 

3 

Yes 

C3+ 

Hj perthyroidism 



57 

109d 

39 

F 

W 

1/12/36 

688 

12 

22 

24 8 

c 

* 

Yes 

C3+ 

Mastoiditis, cellulitis of face 



58 

1899 

58 

F 

B 

4/2o/36 

488 

13 

7 

46 3 

c 


Yes 

C3+ 

Carbuncle of thigh pulmonary em- 
bolism 

pm 

12 days 


a white woman, aged 55, admitted 1 1/26/36 She was rational and neither 
she nor her husband knew that she had diabetes She was well until No- 
vember 20 when she ate some pie which caused severe abdominal pain On 
Novembei 21 and 22 she vomited and had marked obstipation, and the next 
day pams m the chest A doctor was not called until November 26 At 
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Table VII 

Philadelphia General Hospital 

Recoveries and Deaths from Diabetic Acidosis with Reference to Blood Sugar at Admission 



Below 

201 

201 

300 

301 

400 

401 

500 

SOI 

600 

601 

700 

| 

801 

900 

901 

1000 

Above 

1000 

Average 
B S 

AR 

1 

14 

34 

16 


8 


3 

3 

4 

487 

AD 

1 

0 

3 

5 


1 


2 

4 

4 

713 

BR 

3 

12 

14 

8 


4 


2 

0 

3 

461 

BD 

0 

3 

S 

11 

1 

2 

1 

1 

0 

3 

554 

CtC 2 

1 


4 

9 

8 

6 

2 

2 

0 


488 

c 3 

0 


6 

5 

1 

2 

1 

0 

2 


501 

R 

4 

26 

48 

24 

15 

12 

7 

5 

m 

7 

478 

D 

2 

12 

18 

■1 

14 

ll 

12 

5 


7 

567 


R 78 

D 32 

29 

1% 

R 51 
D 55 

51 

9% 

WGMW. 

ill 

57 




r+c 3 

4 

28 

54 

29 

16 

14 

8 

5 

5 

7 


d-c 3 

2 


12 

25 

13 

9 

11 

5 

4 

7 

MrfailiB 


R 86 

D 24 

21 

8 % 

R 59 
D 47 

44 4% 

R 25 
D 27 

52 0% 




Table VIII 

Philadelphia General Hospital 

Cases of Diabetic Coma in Which the Blood Sugar Was 1000 mg % or Above 



Name 

Age 

Se\ 

1 

Color 

Date 

Ad- 

mitted 

No of 
Ad- 
mission 

i 

Blood Findings 
on Admission 

Outcome 

Post 

Mortem 

Sugar 

mg 

% 

CCL 

vol 

% 

Urea 

N 

mg 

% 

l 

T J 

40 

M 

B 

11/23/25 

1 

1520 

21 

— 

Died 3 hrs 

P 111 

2 

M M 

58 

F 

W 

4/ 2/26 

1 

1120 

— 

45 

Recovered 


3 

T M 

27 

M 

w 

1/12/27 

5 

1484 

11 

— 

Died 8 hrs 

— 

4 

E T 

50 

F 

B 

7/19/28 

1 

1060 

8 

30 

Died 16 hrs 

P ni 

5 

H H 

30 

F 

B 

3/30/29 

1 

1080 

11 

21 

Recovered 


6 

G M 

28 

F 

B 

12/11/29 

1 

1030 

12 

50 

Died 25 hrs 

p m 

7 

J J 

35 

M 

B 

1/29/30 

1 

1500 

24 

— 

Died 8 hrs 

p ni 

8 

H H 

31 

F 

B 

5/14/30 

2 

1056 

10 

— 

Died 6 hrs 

p m 

9 

C R 

46 

F 

B 

6/12/31 

1 

1056 

18 

55 

Recovered 


10 

S D 

20 

F 

W 

9/11/31 


1000 

16 

— 

Died at adm 

— 

11 

L J 

53 

F 

B 

6/10/34 


1028 

12 

— 

Died 2 hrs 

p ni 

12 

M H 

54 

F 

B 

10/ 5/34 


1008 

22 

95 

Died 59 hrs 

P m 

13 

M S 

40 

F 

W 

10/ 9/34 


1000 

7 

20 

Died 16 hrs 

— 

14 

N D 

21 

F 

B 

12/23/34 


1850 

13 

95 

Recovered 


15 

F C 

39 

F 

B 

1/20/35 

i 

1024 

15 

63 

Recovered 


16 

S P 

56 

F 

W 

2/28/35 

i 

1470 

10 

42 

Died 2 hrs 

p m 

17 

J P 

22 

M 

B 

3/20/35 


1056 

14 

43 

Recovered 


18 

G H 

36 

M 

B 

5/16/35 


1256 

18 

78 

Died 2 hrs 

p in 

19 

M F 

59 

F 

W 

1/12/36 

< : , 5 ' 

1080 

15 

75 

Recovered 


20 

J T 

57 

M 

W 

2/ 6/36 

3 

1000 

14 

20 

Died 20 hrs 

p m 

21 

H M 

48 

F 

B 

2/20/36 

1 

1290 

16 

60 

Died 39 hrs 

p m 

22 

M G 

45 

M 

W 

4/29/36 

2 

1360 

12 

40 

Recovered 


23 

M G 

45 

M 

W 

8/ 8/36 

3 

1168 

Sfl 

55 

Recovered 


24 

A H 

52 

M 

w 

12/15/36 

1 

1528 


113 

Died 6 hrs 

P m 

25 

E G 

59 

F 

w 

12/26/36 

1 

1008 

1 

55 

Died 5 hrs 

~ 
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admission it was noted that she had slight abdominal distention, no tender- 
ness, no masses and no peristalsis She died suddenly one and one-half 
hours after admission At autopsy it was discovered that she had a rup- 
tured appendix and peritonitis 


Table IX 

Philadelphia General Hospital 

Recoveries and Deaths from Diabetic Acidosis with Reference to C0 2 at Admission 



Below 

11 

11-15 

i 

16-20 

21-25 

26-29 

Average 

C0 2 

AR 

2 

30 

28 

29 

8 

18 7 

AD 

2 

19 

4 

4 

3 

16 0 

BR 

2 

13 

14 

11 

14 

20 2 

BD 

4 

7 

6 

8 

2 

18 0 

c,c. 

2 

14 

7 

8 

8 

18 8 

C 3 

0 

3 

2 

6 

8 

22 8 

R 

4 

43 

42 

40 

22 

19 2 

D 

8 

43 

19 

26 

21 

18 5 

r+c 3 

d-c 3 

4 

8 

66 7% 

46 

40 

46 5% 

44 

17 

27 9% 

46 

20 

30 3% 

30 

13 

30 2% 

19 6 

17 6 


Table X 

Philadelphia General Hospital 
Recoveries and Deaths from Diabetic Acidosis with Reference to 
Blood Urea Nitrogen at Admission 



Below 

21 

21-40 

41-60 | 

! 

Above 

60 

Not 

Done 

Average 

BUN 

AR 

66 

23 

4 

4 

0 

20 5 

AD 

6 

8 

8 

6 

4 

44 7 

BR 

36 

11 

3 

2 

2 

21 6 

BD 

3 

10 

8 

3 

3 

43 3 

CiG. 

13 

13 

7 

3 

3 

35 8 

c 3 

7 

5 

3 

4 

0 

36 7 

R 

102 

34 

7 

6 

2 

20 9 

D 

29 

22 1% 

36 

514% 

26 

78 8% 

16 

72 7% 

10 

40 0 

r+c 3 


39 

10 

10 

2 

23 8 

D-C, 

22 

16 8% 

31 

44 3% 

23 

69 7% 

12 

54 5% 

10 

42 1 


Among the 29 cases in the “ BD ” and “ QC* ” groups in which post- 
mortem examinations were not made, it is quite likely that we have made 
some mistakes m diagnosing complications which did not exist It is also 
just as likely that we missed complications m the “ AD ” group m the 15 
cases in which there was no autopsy 
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In the total number of cases there were many of unusual interest, two of 
which we feel deserve short descriptions Patient 1594 (AD 25) is in- 
cluded in the AD group, although he died 21 days after admission At 
postmoitem examination no cause foi his death could be found other than 


Table XI 

Philadelphia General Hospital 

Recoveries and Deaths from Diabetic Acidosis with Reference to Leukocytosis at Admission 



! 

too 

n 

20 1 

30 0 

30 1 

40 0 

40 1 

50 0 

50 1 
+ 

Not 

Done 

Average 
WB C 

AR 


28 

23 

2 

5 

3 

30 

22 2 

AD 


9 

8 

3 

1 

0 

8 

20 4 

BR 


23 

11 

2 

2 

2 

12 

21 6 

BD 

i 1 

8 

3 

0 

1 

1 

13 

23 0 

QC- 


12 

10 

3 

2 

1 

8 

22 5 

G 


6 

5 

0 

1 

0 

6 

21 3 

R 

8 

51 

34 

4 

7 

5 

42 

22 0 

D 

8 

35 

26 

6 

5 

2 

35 

21 8 

R+G 

9 

57 

39 

4 

8 

5 

48 

mm 

D-G 

7 

29 

21 

6 

' 

4 

2 

29 

mm 


Table XII 

Philadelphia General Hospital 
Recoveries and Deaths from Diabetic Acidosis with Reference to Age 



Below 

11 

21 

31 

41 

51 

61 

Above 

Average 


11 

20 

30 

40 

50 

60 

70 


Age 

AR 

4 

40 


9 

11 

9 

0 

1 

27 1 

AD 

0 

3 


6 

4 

11 

2 


41 8 

BR 

0 

16 


7 

12 

SB 1 

2 

1 

34 5 

BD 

1 

0 


4 

6 

■ft 

8 


49 4 

GG 

0 

2 


3 

11 

mm. 

4 

6 

52 6 

G 

0 

1 


4 

2 

7 

2 

! 1 

47 8 

R 

4 

56 

32 

16 

23 

16 

2 

2 

29 7 

D 

1 

6 

11 

17 

23 

36 

16 

7 

48 2 


R 92 

D 18 

16 4% 

R 39 

D 40 

50 6% 

R 20 

D 59 

74 7% 



4 

57 

34 

20 

25 

23 

4 

3 

31 8 

D-G 

1 

5 

9 

13 

21 

29 

14 

6 

48 2 


R 95 

D 15 

13 1 

6 % 

R 45 

D 34 

43 0% 

R 30 

D 49 

62 0% 



lesions m his brain which we have described 5 in other cases dying from 
diabetic acidosis Patient 1255 (C 49) is diagnosed “ dysmsulmism ” His 
history strongly suggested spells of spontaneous hypoglycemia at times for 
a period of two years He was admitted m diabetic acidosis and took mod- 
erate doses of insulin for three weeks He then began to have very severe 
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spontaneous hypoglycemia which could not be controlled Two months 
after admission a laparotomy was done in the hope of finding a pancreatic 
adenoma None was found and part of the pancreas was resected, from 
which he died two days later 

In estimating at the time of admission the prognosis of a case of acidosis, 


Table XIII 

Philadelphia General Hospital 

Recoveries and Deaths from Diabetic Acidosis with Reference to Sex and Color 



Male 

Female 

White ' 

Black 

AR 

34 

64 

57 

40 

AD 

10 

22 

22 

10 

BR 

23 

31 

33 

21 

BD 

4 

23 

16 

11 

CjC 2 

7 

32 

29 

10 

c 3 

3 

16 

9 

10 

R 

57 

94 

90 

61 

D 

24 

93 

76 

41 


29 6% 

49 7% 

45 8% 

40 2% 

R + Ca 

60 

110 

99 

mmm 

D-G 

21 

77 

67 

11X9 


25 9% 

41 2% 

40 4% 

M 1 


Table XIV 

Philadelphia General Hospital 

Recoveries and Deaths from Diabetic Acidosis with Reference to Mental State at Admission 



Conscious 

Unconscious 

AR 

87 

10 

AD 

5 

27 

BR 

49 

5 

BD 

11 

16 

QC S 

20 

19 

c 3 

17 

2 

R 

136 

15 

D 

53 

64 


28 0% 

810% 

r+c 3 

153 

17 

d-c 3 

36 

62 


19 0% 

78 5% 


first of all we should like to know what complication may be present and its 
severity Of the 139 cases with complications, 85 died, a mortality of 61 2 
per cent As we have already pointed out, it often happens that no judg~ 
ment can be formed as to the part a complication is playing until after the 
patient has been under treatment a considerable period of time, and the very 
presence of a complication may not be suspected until the postmortem ex- 
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animation It is only m cases m which the complication is fairly evident at 
the time of admission that the question of a complication can be given much 
consideration m estimating the prognosis Our procedure in this report 
has been to group the cases according to the outcome of the cases, and then 
to examine the data which were known within the first hour after admis- 
sion m order to estimate what inference regarding prognosis may be drawn 
from each datum 

Blood Sugcu (table 7) The degree of hyperglycemia is not usually 
considered to have much effect on mortality Certainly no one believes that 
diabetics die from high blood sugar But when the blood sugar is very 
high the factors which do cause death are more likely to be present The 
mortality for all the cases m which the blood sugar was above 700 was 

Table XV 

Philadelphia General Hospital 
Recoveries and Deaths from Diabetic Acidosis with Reference to 
Hours in Acidosis at Admission 



Below 

13 

13-24 

25-48 

Above 

4S 

Not 

Known 

% Cases 
above 24 hrs 

AR 

14 

18 

21 

19 

25 

55 5% 

AD 

3 

4 

10 

11 

4 

75 0% 

BR 

8 

6 

15 

9 

16 

63 2% 

BD 

1 

3 

6 

13 

4 

82 6% 

QC, 

3 

5 

9 

12 

10 

72 4% 

c 3 

4 

1 

4 

2 

8 

54 5% 

R 

22 

24 

36 

28 

41 

58 2% 

D 

11 

33 3% 

13 

35 1% 

29 

44 6% 

38 

57 6% 

26 

73 6% 

r+c 3 

26 

25 

40 

30 

49 


d-c 3 

7 

21 2% 

12 

32 4% 

25 

38 5% 

36 

54 5% 

18 



57 7 per cent, wheieas for the cases for which it was 400 or lower, it was 
29 1 per cent If the “ Gi ” cases be legarded as recovenes, the mortality 
was 52 0 per cent and 21 8 per cent respectively, about two and one-half 
times as high m the high blood sugar group as in the low one Among the 
uncomplicated cases it may be pointed out that the average blood sugar m 
the “ AR ” group was 487, and m the “ AD ” group 713 When the blood 
sugai is very high, therefore, we are justified in anticipating a higher mor- 
tality than when it is low 

We have previously published 4 16 cases m which the blood sugar was 
'''-4.000 or above, the fust case occurring in 1925 We now add nine addi- 
tional ones (table 8) Of the total of these cases nine recovered and 16 
died Case 10 does not appear in tables 2 to 6 as she arnved m the ‘receiv- 
ing ward moribund and died a few minutes after hei blood had been taken 
and sent to the metabolic laboiatory Case 14 had a blood sugar of 1850, 
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the highest m the literature m which recovery occurred Cases 22 and 23 
aie the same individual, a white man aged 45 

C0 2 Volume Pci Cent (table 9) The degree of chemical acidosis is 
measured by the C0 2 combining power measured m volumes per cent As 
might be anticipated, the mortality is higher the lower the CO- This be- 
comes clear, however, chiefly in the uncomplicated cases The presence m 
the total series of a large number of cases with severe complications masks 
the effect of the acidosis 

In determining a criterion of acidosis according to which the selection 
of cases for this report might be made the level of 29 volumes per cent CO, 
was selected for the following reasons The unusual figure 29, instead of 
some multiple of five or ten, comes about by virtue of the fact that many 
years ago our laboratory began to keep its CO. files m groups of 10, 60 to 
69, 50 to 59, etc We feel justified in including the group 20-29, because 
in this gioup out of 109 cases there were 47 deaths, m seven of which no 
other cause of death was found 

At the low extreme our chemists have repot ted no value lower than six 
The analyses aie made routinely within 20 minutes after the blood is with- 
drawn When the observed a olume of gas is very low, m addition to tech- 
nical difficulties is the fact that the coirections become larger than the final 
result, and theiefore of relatively great importance The chief difficulty, 
however, is that when the CO. combining powet is as low as 2 volumes pel 
cent, as repoited by several observers, the corresponding alveolar CO. 
tension, at a pH compatible with life, should require a ventilation rate of 
approximately 40 liters per minute in order to rid the body of the C0 2 of 
metabolism This is a matter for the chemists to settle, and from the clini- 
cal point of view is only of academic interest 

Blood Ihca Niti oqen (table 10) The effect of an abnormal blood urea 
mti ogen is more striking than either an increase in blood sugar or a decrease 
m CO. As the blood urea nitrogen increases abo\e 20 mg per cent the 
mortality increases rapidly In the total series the mortality for cases with 
20 mg and below was 22 1 per cent, whereas for those cases with more than 
20 mg the mortality was 62 4 per cent This increase in mortality is also 
clearly seen in the uncomplicated cases, being 8 3 per cent for the cases of 
20 mg and below, and 41 5 per cent for the cases of 21 mg and above The 
average blood urea nitrogen in the “ AR ” cases was 20 5 mg per cent and 
the average m the “ AD ” cases 44 7 mg per cent 

Leukocytosis (table 11) In 77 cases the white blood count is not in- 
cluded in this report, either because it v'as not done or because it was not 
done until some hours had elapsed after treatment was begun The white 
count usually drops rapidly as treatment progresses In the 191 cases m 
which a white count was made at admission it is noteworthy that it w r as 
abcn e 10,000 m all but 16 cases There is no correlation between the decree 
of leukocytosis and the mortality More important is the fact that the 
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degrees of leukocytosis seem to be about the same for the uncomplicated 
cases and foi those in which complications are present Even when the 
leukocytosis is marked, it does not add to the evidence m favor of a com- 
plication There were 19 cases with white counts above 40,000 of which 
nine were uncomplicated and 10 had complications, which is almost exactly 
the ratio of complicated-uncomplicated cases m the entire report (129 to 
139) The two highest counts were on patients 1827 (AR 83) 72,100 and 
patient 287 (BD 8) 73,200 

Age (table 12) The increase in moitahty with advancing years is veiy 
striking This increase is due m part to the lai ger amount of death-dealing 
complications which begin to appear at about age 40, and in part to the 
inability of older patients to withstand the acidosis itself The total mor- 
tality foi patients up to 30 years was 16 4 per cent while for those over 50 
years it was 74 7 pel cent, with the “ C 2 ” cases regarded as recoveries, 13 6 
pei cent and 62 0 per cent respectively Of the “ A ” cases 30 years of age 
and under, 67 recovered and nine died , of these nine, seven were unconscious 
when admitted and six had been in acidosis over 24 hours On the othei 
hand, of the cases ovei 50 years of age 10 recoveied and 13 died The 
average age foi the “ AR ” gioup was 27 1 years and foi the “AD” 
group 41 8 years The average of all 268 cases was 37 8 years 

Sex and Coloi (table 13) There aie 81 males and 187 females m this 
series, the total mortality being 29 6 pei cent foi the males and 49 7 per cent 
for the females In the uncomplicated cases the mortality is only a little 
largei for the females In the “ BD,” “ CjC 2 ” and “ G» ” groups, however, 
theie are 71 females and only 14 males This disproportionately largei 
number of females is haid to account for It is not due to diseases of the 
female organs It is oui impiession that the presence of this great number 
of serious complications in women is due to gi eater negligence and less will- 
ingness to go to a hospital until driven to it Our experience with our entire 
clinic, however, is that once m the hospital the women are more anxious to 
stay on than the men 

The population of Philadelphia is 1 1 3 per cent colored and the patients 
admitted to the metabolic division are approximately 20 per cent colored 
In this report there are 166 white cases m 144 patients and 102 colored cases 
in 80 patients The incidence of acidosis is, therefore, about two and one- 
half times as great in our colored patients The mortality, however, is 
somewhat lower in the colored, but this is mostly accounted for by the 
greater percentage of return cases Of the 44 return cases, 22 are white 
and 22 colored , two white cases died and one colored 

Mental State (table 14) The cases have been divided into conscious 
and unconscious groups, according as to whether it was possible to arouse 
them sufficiently to answer “ Yes ” or “ No ” to some simple question The 
importance of the mental state in the prognosis is very great The total 
mortality for the conscious patients was 28 0 per cent and for the uncon- 
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scious patients 81 0 pei cent, with the “ C 3 ” cases regarded as recoveries 
19 0 per cent and 78 5 per cent In other words a conscious patient is about 
four times as likely to recover from the acidosis as an unconscious one In 
the uncomplicated cases, only 5 4 per cent of the conscious cases died whereas 
73 0 per cent of the unconscious cases died 

Hows m Acidosis (table 15) We have been able to tabulate the cases 
according to the duration of the acidosis only in general terms Even if an 
accurate history is a\ ailable, when, from the history alone, may a patient be 
said to begin to be in acidosis ? We have taken as our criterion the onset 
of nausea and vomiting, or when this symptom was not mentioned m the 
history or not present, we have taken the statement that the patient definitely 
became drowsy In 67 cases it was impossible to make any estimation 
According to the duration of the acidosis the cases have been divided into 
four groups (1) Up to 12 hours, (2) 13 to 24 hours, (3) 25 to 48 hours, 
and (4) 49 hours and above As might be expected the mortality increases 
rapidly with the duration of the acidosis as shown in table 15 

There are, of course, other important clinical data which aid m estimat- 
ing the prognosis, chief of which is the state of the cardio-vascular system 
When the blood pressure is very low at admission or falls during the course 
of treatment, this is of very evil omen We have not been able to present 
this m the form of a table Of great importance, also is the rapidity with 
which a patient responds to treatment We are confining ourselves in this 
report, however, to the data which are available during the first hour after 
admission 

It is obvious fiom the above data that a much more accurate prognosis 
can be given from the clinical data than* from the laboratory data In esti- 
mating the prognosis of a given patient oi in comparing the mortality of one 
senes of comas as compared with some othei series, it is far more important 
to know the complications present, the mental state, the age of the patients, 
and the duration of the acidosis, than it is to know the blood sugar, the CO„ 
and the urea nitrogen As regards treatment, however, frequent estimations 
of the blood sugar and C0 2 during the course of the acidosis are indispen- 
sable m properly gauging the doses of insulin and glucose 
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HYPERTHYROIDISM IN THE NEGRO 


By William B Porter, M D , F A C P , and Harry Walker, M D , 

Richmond , Viiginici 

A review of curi ent literature and monographs which deal with diseases 
of the thyioid gland gives definitely the impression that hyperthyi oidism 
is uncommon in the negro 1,2 We have been impressed with the fallacy of 
this current belief From the files of the St Philip Hospital f for negroes 
we have selected lecords of 37 patients admitted duiing the past five years 
which justify an unequivocal diagnosis of Graves’ disease 

Twenty-seven of the patients lived in the city of Richmond and the re- 
maining 10 m the adjoining counties, this entile section of Virginia is 
geographically a tidewatei area and is distinctly a non-endemic goiter zone 
Throughout the period of this study w t have been impressed with the 
fact that hyperthyroidism in the negro is invariably definite and character- 
istic in its clinical manifestations The symptoms begin abruptly, invariably 
pursue a progressive course with inci easing intensity, spontaneous remis- 
sions rarely if ever occur, and iodine induced remissions are of brief 
duration 

Regardless of age, the clinical behavior of the patients and the observed 
physical phenomena were characteristically typical of the Giaves’ syndrome 
(figuie 1) In only one patient was tlieie made the diagnosis of thyroid 
adenomata with hyperthyroidism Jn the lemainmg 36 patients the clinical 
picture w r as that of exophthalmic goitei That this clinical impiession was 
correct is substantiated by the histologic changes observed in the glands 
lemoved surgically Thirty-three of the 34 specimens show r ed varying 
degrees of diffuse hyperplasia 

In addition to the usual symptoms and signs observed in Giaves’ disease, 
others of peculiar interest are frequently piesent in negro patients The 
most chai acteristic and constant phenomena occurnng in the finger nails aie 
illustrated in figuie 2 The nails are buttle and thin, but stifit, and, when 
the examining finger is diawn acioss the edge, it causes the sensation as 
of scraping the sharp edge of a razoi blade The nails become undermined 
and there is a definite line of pigmentation at the point of fusion of the 
excavated and non-excavated portion 

We have followed many of the patients after the basal metabolism was 
W reduced to normal by a subtotal tliyi oidectomy and observed a disappearance 
of the abnormality of the nails with an improvement of general nutrition | 

* Read at the. St Louis meeting of the American College of Physicians, April 21, 1937 
From the Hospital Division, Medical College of Virginia, Richmond, Virginia 
t St Philip Hospital, a part of the Hospital Division of the Medical College of V lrginia, 
is for negro patients only 

% These changes occur also in the white race, but are neither so constant nor so eudent 
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Pigmentation of the nails (figuie 3) is frequent but by no means typical 
of hyperthyioidism, foi it is prevalent in a variety of nutritional maladies 
and is occasionally piesent in healthy individuals 



Fig 3 Pigmented nails See text 

The skin is peculiarly thm, the wrinkles veiy fine and the texture is of a 
velvety quality (figure 4) The skin phenomena are best observed on the 
back of the hands and the flexor surface of the forearms and are strikingly 


l 


\ 


Fig 4 Note the fine texture of the skin 

different fiom the dry coarse skm noted m other non-febrile nutritional 
maladies seen frequently m negro patients living m this section of the 
country 

Twenty of the 3 7 patients were subjected to intensive cardiovascular 
study with the aid of teleroentgenograms, electrocardiograms and the usual 
clinical methods The data are tabulated m table 1 Of these so studied, 
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13, or 65 per cent showed cardiothoracic ratios greater than 50 per cent 
In nine of the 13 patients who had roentgen-ray evidence of cardiac enlarge- 
ment, hyperthyroidism was the only demonstrable factor responsible for the 
observed change There existed neithei arterial hypertension nor the phe- 
nomena of valvular disease, and all of these patients were less than 40 years 
of age, varying from 15 to 39 with an average age of 29 years 

Electrocardiograms were made on 22 patients (table 1) Fifteen, oi 


Table I 






Pulse 

Rate 

per 

Min 

Blood 

Pressure 

Cardio- 

Electrocardiogram and Remarks 

Case 

Age 

Sex 

BMR 

Sys- 

tolic 

Di- 

as- 

tolic 

thoracic 

Ratio 

1 

15 

F 

+97 

138 


60 

55% 

Electrical axis, left preponderance, high 
Ti, T ; and T 3 take off 

2 

30 

F 

+39 

156 

144 

84 

43% 

Ti, T 2 , and T 3 inverted 

3 

20 

F 

+34 

167 

138 

EZ9 

48% 

T 2 and T 3 inverted 

4 

38 

M 

+38 

150 

134 

65 

59% 

Auricular flutter, electrical axis, left pre- 
ponderance, marked Congestive fail- 
ure, rheumatic heart disease, mitral 
valve, rhythm restored to normal 

S 

28 

F 

+60 

125 


60 

57% 

Electrical axis, right preponderance 
Congestive failure, rheumatic heart 
disease, mitral stenosis » 

6 

59 

M 

+87 

128± 


80 

55% 

i 

Auricular fibrillation , electrical axis, left 
preponderance Congestive failure, 
marked generalized arteriosclerosis, 
rhythm restored to normal 

7 

39 

F 

+47 

150 

155 

65 

56% 

Auricular fibrillation, Ti and T 2 in- 
verted Rhythm restored to normal 

8 1 

29 

! F 

+60 

132 

144 

60 

53% 

Electrical axis, left preponderance, 
marked 

9 ! 

48 

F 

+62 

112 

154 

80 

55% 

Electrical axis, left preponderance, 
marked 

10 

38 

r 

+40 

125 


80 

57% 

T 2 iso-electric, electrical axis, left pre- 
ponderance 

11 

35 

F 

+36 

107 


20 

54% 

T 2 diphasic, electrical axis, left prepon- 
derance, rheumatic heart disease, aor- 
tic valve insufficiency 

12 

25 

F 

+66 

125 



46% 

Electrical axis, left preponderance, 
marked 

13 

32 

M 

+40 

115 

165 


49% 

S 3 deep and notched Electrical axis, 
left preponderance 

14 

33 

M 

+55 

160 ± 

1 


69% 

Auricular fibrillation Congestive fail- 
ure, rhythm restored to normal P-R 
interval 0 24 sec 

15 

25 

F 

+55 

118 

130 

75 

60% 

Electrical axis, left preponderance 

16 

32 

F 

+95 

110 


50 

51% 

Normal 

17 

22 

F 

+37 

115 


80 

41% 

Normal 

18 

39 

F 

+48 

117 

128 

55 

Data 

lacking 

51% 

Normal 

19 

21 

F 

+66 

125 

155 

60 

Normal 

20 

22 

F 

+86 

140 

mm 

70 

49% 

Normal 

21 

23 

F 

+41 

132 

144 

55 

Data 

lacking 

44% 

Normal 

22 

27 

F 

+32 

122 


65 

Normal 
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68 per cent showed significant deviations from the normal and in only foui 
of these did there occui vascular 01 endocardial disease which could reason- 
ably have been responsible in part foi the abnormal changes 

That there is a sti iking tendency for the heart to resume a normal func- 
tional state following relief of hypei thyi oidism is clinically impressive A 
study is in pi ogress to determine whethei electrocardiographic changes and 
cardiac enlaigement disappeai with the restoiation of normal health 

The 15 patients who weie not studied eithei with the roentgen-ray or 
the electrocardiograph varied in age fiom 12 to 60 with an average age of 
thuty-foui Six of the 15, or 40 pei cent, had physical phenomena indi- 
cative of cardiac enlaigement Three of these had aitenal blood pressure 
definitely above normal in one 180 systolic, 112 diastolic, anothei 200 
systolic, 124 diastolic, and another 170 systolic, 110 diastolic All m this 
group maintained a sinus lhythm while m the hospital and none had the 
physical signs of either endocaidial disease or congestive heart failure 
It is usually assumed that a low diastolic blood piessure is common m 
hypei thyroidism In this group of patients with basal metabolic rates vaiy- 
mg fiom plus 25 to plus 97 with an average of plus 51, the lowest diastolic 
blood piessure was 50 mm HgA the highest 120 mm Iig with an average 
of 72 05 mm Hg The absence of sti iking i eductions in diastolic pressure 
may l effect the racial charactei istics of the vascular system of the negio, for 
it is becoming increasingly evident that hypertension occurs at a lower age 
levd in the negro than in the white race, and that there is a much greatei 
tendency foi the disease to run a malignant clinical course 

Thirty-four patients were treated suigically following a preliminary 
period of preparation Lugol’s solution, 30 di ops a day, bed rest and pheno- 
barbital, as a sedative when indicated, weie the loutine measures used during 
the pie-operative treatment This was extended over an average period of 
13 days There were four postoperative deaths one due to pneumonia, 
two to postoperative wound infection with a Sti eptococcus hemolyticus sep- 
ticemia, and one a sudden death with the cause not definitely determined 
but attributed to pulmonary embolism 

One patient left the hospital after refusing surgical tieatment Two 
patients died from hyperthyroid crisis soon after entering the hospital The 
total mortality was six of the 36 cases treated, a percentage of 16 6 per cent 
This is an extremely high mortality, and a detailed analysis of the deaths is 
instructive The death of the two patients from streptococcus septicemia 
was preventable and was not related dn ectly to the hyperthyroidism 

The patient who succumbed supposedly to pneumonia two days after the 
operation had only five days of pre-operative iodine therapy and was opei- 
ated on by a surgeon with very limited experience in thyroid disease when 
the basal metabolic rate was plus 61 A review of the hospital record clearly 
shows that postoperative hyperthyroid crisis was the immediate cause of 
* Case 11 omitted due to the existence of aortic regurgitation 
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death With adequate pre-operative theiapy and skilled operative technic, 
the operative mortality would have been only one of the 34 treated 
surgically, a mortality of 2 9 per cent 

It is highly significant that two patients died from the effects of acute 
hyperthyroid crisis before the hyperthyroidism could be controlled with 
iodine and before surgery was attempted If one eliminates the clearly pre- 
ventable fatal operative complications, he finds that two patients died with- 
out any attempt at surgical relief while only one died following thy- 
roidectomy These facts need emphasis for there are those who, because 
of then fear of the operative mortality, are inclined to withhold suigical 
therapy In this group of patients the “ medical ” mortality was higher 
than the “ surgical,” if one eliminates the deaths incident to faulty surgical 
technic 

During the same period of time covered by this study, 71 white patients 
were treated for hyperthyroidism at Memorial Hospital * without a fatality 
All of these had a subtotal thyroidectomy preceded by medical preparation 
similar to that used routinely with the negro patients No case had, either 
before or after operation, a hyperthyroid crisis This comparison clearly 
indicates that hyperthyi oidism is a more serious problem m the negro than 
m the white patient, not because of a fundamental difference m the nature 
or seventy of the disease, but rather because of delay m seeking adequate 
treatment 

Comments 

The occunence of hypei thyroidism in an area almost entirely fiee of 
endemic goiter is of peculiar significance for it naturally stimulates an in- 
quiry into the causes which operate m bringing about the condition That 
the factor, or factors, are potent m their effect on the negro is definitely 
proved by the study, for Graves’ disease is proportionately as common in the 
negro in this area as m the white race 

If there is a difference in the reaction of the negro and the white patient 
to hyperthyroidism, it is probably a quantitative rather than a qualitative one 
for our impression is that the negro has less ability to adjust himself to the 
disease This is particularly true of the cardiovascular apparatus, yet, in 
estimating the effects of increased metabolism on the heart, one must reckon 
not only with the percentage increase of oxygen requirements, but with the 
state of the peripheral vascular tonus and energy expenditure due to physical 
effort Theie was not the usual lowering of diastolic blood pressure in the 
negro patients observed in this study, and the occupations of all the patients 
l equired more physical effort than that required in a similar group of white 
patients 

While these facts aie undoubtedly important m exaggerating the effects 
of hyperthyroidism on the heart, they do not adequately explain the high 
peicentage of significant alterations found m negro patients 

* For white patients only , similar staff at both hospitals 
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The other most significant clift erences m the leaction to hyperthyroidism 
as observed in the negro are the phenomena referable to the nervous system 
While the basal metabolism is elevated, restlessness, tremor and the usually 
observed phenomena of stimulation are characteristically evident and of 
great severity, yet, relief is prompt and complete as soon as the hyperthy- 
1 oidism is controlled The average patient is entirely free of all symptoms 
within two weeks following subtotal thyroidectomy and we have not ob- 
seived a single negio patient who required a prolonged period of conval- 
escence for the nervous system to adjust itself This is undoubtedly an 
index to the nervous mechanism characteristic of the negro 

In a recent study by one of us J of bichloride poisoning, it was noted that 
theie had been admitted to the Hospital Division of the Medical College 
of Virginia 71 patients in whom corrosive poisons had been taken with 
suicidal intent Theie was onty one negro patient in the group' and she 
was a mulatto school teacher 

The negro is distinctly an emotional type of individual, but he has few 
inhibitions, hence, outlets are free and easy with the result that suicide is 
l are and probably for the same reason the effects of thyroxin trauma quickly 
disappear following the relief of hyperthyroidism 

To postulate a pathogenetic concept of Graves’ disease from this study 
of the malady m the negro living in a non-endemic goiter area is not pos- 
sible with the present lack of any common undei standing concerning the real 
nature of the disease 

We do not believe that the “stiess of modern civilization ” is a factor, 
for, though the negro’s economic stress is great, his philosophy assures com- 
plete adaptation, and emotional trauma is larely deep or lasting in its effect 
The larity of endemic goiter in this area quite definitely outlaws the idea 
of an absolute iodine deficiency as an important etiological factor The 
moie recent observations of Marine 4-14 strongly indicate that diet can and 
may be a significant factor m the pathogenesis of the Graves’ syndrome 
From this study it is not reasonable to suggest what nutritional factors, if 
any, operated m the production of exophthalmic goiter in the negro living 
m a geographic area where endemic goiter is rare, yet, the probability of 
such an etiological factor is intriguing 

In the negro patients seen in the Out-Patient Clinic and hospital wards 
there are prevalent quite evident nutritional defects which are traceable to 
a diet high m carbohydiates, not adequately supplied with complete proteins 
and milk, woefully lacking in vegetables and fruits, and frequently deficient 
m total calories Though this be true, it is not possible to assemble even 
circumstantial evidence incriminating any specific essential food deficiency 
In the final solution of the pathogenesis of exophthalmic goiter, it is probable 
that many factors will be found that operate jointly in precipitating the 
syndrome It is certain that iodine deficiency and the trauma of “ modern 
life ” are not the sole factors concerned 
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Conclusions 

1 Hyperthyroidism is a relatively common malady m the negro living 
m this geographical area 

2 The disease manifests itself clinically as typical Graves’ disease and 
is accompanied by a diffuse hyperplasia of the thyroid gland 

3 The cutaneous changes are of peculiar interest and of real diagnostic 
importance 

4 The cardiovascular apparatus of tire negro patient suffers greatly 
fiom the effects of hypei thyi oidism largely because of delay in seeking ade- 
quate treatment 

5 Some factors other than primary iodine deficiency or the stress of 
urban life must be found to explain adequately the pathogenesis of exoph- 
thalmic goiter This study leaves the question of specific etiology 
unanswered 
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THE ACUTE AND SUBACUTE PULMONARY 
INVOLVEMENT IN RHEUMATIC FEVER 
WITH NOTES ON THE COMPLICATION 
OF BASAL PULMONARY COLLAPSE 1 

By Benjamin A Gouley, M D , Philadelphia, Pennsylvania 

There has been in recent years a renewed interest in the pulmonary 
lesions of rheumatic fevei Rabmowitz 1 (1926), basing his opinion upon 
clinical data, felt that there was a distinct rheumatic pneumopathy In con- 
junction with Eiman, in 1927, we described certain previously unrecorded 
gross and histologic pulmonary lesions occurring in rheumatic fever, 2 and 
we elaborated upon these in 1932 3 We concluded that pulmonary involve- 
ment m rheumatic fevei was common and the changes specific In the 
meantime, other reports appeared in England (Naish, 1928 4 , Fraser," 
1930), based on independent observations and with similar conclusions 

We judge by the references that come to our attention that the view 
that rheumatic fever involves the lungs and produces characteristic changes 
is being more and more widely held, though this view is by no means uni- 
versal Our own continued study of this subject, both clinical and patho- 
logic, has increased our conviction that such is the case and that involvement 
of the lung to some degree in rheumatic fever is as common as that of the 
heart We further feel that the acute pulmonary changes lead to permanent 
alterations and that the latter play a very important role in fhe strain and 
ultimate defeat of the right ventricle, which has heretofoie been ascribed 
to the mechanical influence of mitral stenosis alone We hope soon to 
present the evidence for this belief 

If this conception of the influence of the rheumatic pulmonary lesions 
on the course of rheumatic heart disease be eventually borne out, it is obvious 
that the rheumatic pneumopathies will take on a very important aspect 
With this in nund, we wish to review the clinical picture caused by the acute 
lesions, to compare it with that of other common lung inflammations, from 
which it differs considerably, and also to add a brief comment on an interest- 
ing complication that develops in the acute and subacute phases, namely, an 
“inflammatory collapse” of lung tissue Our concept of the clinical picture 
of the rheumatic pneumopathy has been formed by study of more than 25 
patients, m whom necropsy revealed cardiac and pulmonary lesions The 
pathologic changes are similar to those described in previous articles and will 
not be discussed here 

The degree and extent of pulmonary inflammation vary greatly with a 
correspondingly wide variation in the clinical picture It is an interstitial 

* Received for publication April 16, 1937 

From the Departments of Pathology and Cardiology of the Philadelphia General Hos- 
pital and Laboratory of Pathology, University Medical School 

626 



PULMONARY INVOLVEMENT IN RHEUMATIC TEVER 


627 


inflammation, which in severe involvement is accompanied by alveolar 
exudate giving rise to frank consolidation , the physical signs are then indic- 
ative of pneumonia In the majority of cases, the involvement is moderate 
to slight, the interstitial pneumonitis being less intense, confined to smaller 
areas and accompanied by little and patchy alveolar consolidation In such 
cases the physical signs are less conspicuous and often the pulmonary lesion 
is revealed only by necropsy 

Lung involvement usually appears shortly after the onset of polyarthritis, 
occasionally precedes it, and in many instances, especially m children, it may 
dominate the clinical picture from the beginning, the arthritic phenomena 
being slight or indeed entirely absent In such cases the latter development 
of pericarditis and endocarditis will reveal the rheumatic nature of the in- 
fection This type of pneumonia does not depend upon the presence of 
bronchitis after the fashion of ordinary bronchopneumonia but will often 
follow as do the other types of acute rheumatism, shortly after the develop- 
ment of sinusitis, nasopharyngitis, and tonsillitis, as a part of the widespread 
systemic reaction to sti eptococcic infection 6 It should not be regarded as 
a complication of rheumatic fever, rather is it an integral part of that 
disease, as much so as endocarditis 

The Cluneal Pictwe of Rheumatic Pneumonia and Pneumonitis The 
pulmonary involvement is usually insidious, there being little in the appear- 
ance of many patients that would direct the physician’s attention to the pos- 
sible existence of pneumonia Examination of the lungs will often reveal 
not only m children and adolescents, but also not infrequently m adults with 
acute rheumatic fever, areas of bronchial breathing and dullness on percus- 
sion, suggestive of consolidation The bronchial breathing is sometimes 
loud, at other times muffled and distant, in some patients expiration lacks 
the exquisite high pitch heard over the consolidation of pneumococcus lobar 
pneumonia So-called acute emphysema will sometimes be present, due to 
an acute inflammatory turgescence of the lung tissue These signs are best 
elicited posteriorly over the lower lobes , they are often conspicuous at the 
angle of the scapula, and to a lesser degree are found m the axillary areas 
The upper lobes are not immune to involvement Where bronchial breath- 
ing is pronounced, egophony and whispered pectoriloquy may be noted 
Rales may or may not be present , they are of variable quality, and are seldom 
heard m the same number and intensity as in pneumococcus lobar pneu- 
monia There are, however, occasional cases m which the physical signs 
of consolidation are almost identical with those found in pneumococcus 
pneumonia The similarity exists for only a short time because the tran- 
sient character of the rheumatic lesion is in striking contrast to the orderly 
and progressive resolution of the pneumococcus consolidation What on one 
day appears to be characteristic consolidation with tubular breathing may 
appear within the next day or two as an atelectasis with very distant tubular 
breathing or often with an absence of breath sounds The signs of con- 
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solidation may appear in another lobe, m some patients the successive in- 
volvement and abatement in a number of aieas suggest an analogy to the 
course of the polyarthritis Consolidation may recur m the same area 
within a few weeks in virulent cases In many patients the physical signs 
of pulmonary involvement, while unmistakable, suggest that the inflamma- 
tory reaction has not gone on to true consolidation since typical bronchial 



Fig 1 Right lung from a case of rheumatic pneumonitis, subacute stage showing basal 
collapse Note marked diminution in size of the lower lobe There was a small effusion 
in both pleural sacs and an acute pericarditis with 250 cc of exudate The effect of the 
latter on the production of a right sided collapse was probably negligible 

breathing is absent — indeed more frequently the breath sounds are distant 
or obscured by rales In such cases the term “ pneumonitis ” will be pre- 
ferred by many physicians This milder degree of involvement is probably 
that which is most commonly encountered 

There is a surprising disproportion m most cases between the symptoms 
and the physical signs, even when the pulmonary involvement is fairly exten- 
sive A comparison with the clinical course of pneumococcus lobar pneu- 
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nioma will emphasize this point The classical picture of lobar pneumonia 
calls for an initial chill, prolonged and high fever, usually severe pleural pain, 
rusty sputum, marked elevation of the respiratory rate and crisis, these are 
not observed m rheumatic pneumonia and their absence is largely the reason 
for the tardy recognition of an important clinical phenomenon The initial 
chill that signalizes the onset of pulmonary invasion has not been noted, or 
at least is not striking enough to achieve distinction from the mild chilliness 
that recurs from day to day in some rheumatic fever patients There may 



Fig 2 Lobular atelectasis developing in the course of acute interstitial rheumatic 

pneumonitis ( X 33) 

or may not be a cough, if present it is rarely troublesome, and never veiy 
productive In some cases, the sputum is blood streaked, which may be 
ascribed by the attending physician to passive congestion secondary to car- 
diac failure, though it probably has its origin in the hemorrhagic alveolar 
exudate of the pneumonia The sputum does not present any special bac- 
teriological findings Pneumococci may be found, but not as a predominant 
organism, streptococci, both of the hemolytic and of the viridans strains, 
will often be present Such findings may represent only the bacterial flora 
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of the nasopharyngeal smus 01 tonsillar infection, few organisms, often 
none at all, are found in the inflamed lung tissue 

The absence of respiratory distress in most patients is sti iking Expira- 
tory grunt and the play of the nostrils, common in lobar pneumonia, are 
seldom present The respiratory rate is slightly or moderately elevated, 
irregularly so This is all the more remarkable in view of the fact that a 
serious myocarditis often coexists In occasional cases where both lungs 



Fig 3 Early congestive phase of acute interstitial pneumonitis showing marked capil- 
lary congestion, early interstitial infiltration of endothelial cells and beginning collapse 
There was no obstructive change m the bronchial tree ( X 276 ) 

are almost entirely consolidated, the respiratory rate will quickly rise m what 
usually develops to be a terminal phase 

Pleural pain is relatively rare Most patients never complain of it, but, 
in contrast, a considerable number have substernal pam due to pericarditis 
Fibrinous pleurisy, often observed at necropsy , 7 has been accorded a degree 
of importance m the literature which is not altogether warranted by its ob- 
servable clinical manifestations While friction rubs are not uncommon, 
pleural pam, curiously enough, has been encountered only in the minority of 
patients with pulmonary consolidation In only two instances m a series of 
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25 patients was lancinating pleural pain the striking initial feature— as it so 
commonly is m pneumococcus pneumonia Empyema as a direct complica- 
tion has not been present either clinically or in the cases that we have seen at 
necropsy Its rarity m rheumatic fever was pointed out many years ago 
by Longstreth * 8 

The fever is usually moderate, m some instances high, but very irregulai 



Fig 4 Showing early acute interstitial rheumatic pneumonitis and beginning collapse 
Note acute destruction of the elastica, it is preserved in the walls of the small veins (V) 
but has practically disappeared from the interstitial alveolar structure, a few dark stained 
shreds and granules remaining (Weigert stain) (X 276) 

(102 to 105°), and probably l elated to the systemic infection rather than to 
the local pulmonary changes Our experience does not coincide with that 
of Naish who was impressed by the minor character of the febrile elevation 
m most of his caess It is possible that salicylate therapy may have been 
partly responsible for this difference, usually the presence of marked pul- 
monary involvement is associated with a severe type of infection, in which 
the febrile reaction is considerable There is no crisis , the fever follows the 

♦Morris Longstreth, Pathologist (1872-1879) and Visiting Phjsician to the Pennsyl- 
iania Hospital (1879-1895) 
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irregular course seen in such severe cases, and gradually falls in proportion 
to the general recovery from the rheumatic disease 

In most cases the pulmonary involvement is obscured by the generally 
severe symptom complex that is known as acute rheumatic fever, and appar- 
ently adds little to the already existent toxicity There is a small group 
of patients in whom the pulmonary invasion is extremely rapid and wide- 
spiead, accompanied by quickly developing dyspnea and cyanosis In such 



Fig 5 Showing subchronic interstitial rheumatic pneumonitis complicated by exces- 
sive interstitial fibrosis in a collapsed ai ea It is doubtful whether such lung tissue can ever 
regain its pre-inflammatory resiliency ( X 276) 


instances the pulmonary involvement can suddenly alter the prognosis and 
can be regarded as the actual cause of death 

The lheumatic and the pneumococcic pneumonias can co-exist m the same 
lung, but our necropsy experience suggests that such occurrence is distinctly 
uncommon The ordinary type of bronchopneumonia may co-exist or 
occur as a secondary infection, but this association is also, we think, un- 
common The large majority of rheumatic fever patients with lung in- 
volvement do not have a history of preceding bronchitis, nor do they have 
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the puiulent expectoration or diffuse bronchial moisture usually noted m 
cases of suppurative bronchitis or the common type of bronchopneumonia 

Laboiatoiy Data The laboratory data differ in no way from those 
usually recorded in rheumatic fever, namely, a leukocytosis of 10,000 or 
more, occasionally mounting as high as 25,000, the diffeiential count usually 
shows a moderate increase in both neutrophiles and monocytes Blood 
cultures were done m only a few cases and were always negative 

Roentgen-ray examination of the chest is often disappointing Areas 
of moderately increased opacity (mild cloudiness of lung fields) without 
well defined borders are often interpreted as passive congestion These 
patients usually do not have marked congestive heart failure Where there 
has been opportunity to repeat the roentgenogram within a few days there 
has been noted m a few instances, rapid spread and regression of this hazi- 
ness, coi l oborating the transient changes noted clinically in the same 
patients There is a remarkable example of a complete subsidence within 
four days pictured m Poynton and Schlesmger’s 9 text “ Advances in the 
Study of Rheumatism” (1931) The attending physician refused to 
believe that a pneumonia could so completely subside m such short time 

The Subchnical Pulmonary Involvement of Rheumatic Fevei It can 
safely be said that the majority of moderately ill rheumatic fever patients 
will not show anything like the striking physical signs of consolidation or of 
widespread pneumonitis With increasing evidence of the importance of 
the pulmonary lesions, however, more complete examination should be at- 
tempted and fleeting changes will possibly be detected m many milder cases 
of rheumatic fever Moderately impaired bieath sounds, slightly to moder- 
ately impaired percussion note and possibly a few rales will constitute the 
“ subchnical ” lung signs very brief and not very convincing, yet probably 
of gieat impoitance in the subsequent clinical course of cardio-pulmonary 
dysfunction These statements are based on the fact that many patients 
with negative chest findings in the oidmary routine examination present 
slight to moderate pneumonitis of the chai acteristic type at necropsy, m 
fact, the incidence of pneumonitis in some degree is almost the same as that 
of myocarditis 

" Inflammatoiy Collapse ” — A Complication of Rheumatic Pneumonia 
and Pneumonitis The physical signs of consolidation may disappear 
lapidly in the course of a few days and are not mfiequently followed by 
dullness and impaired or absent breath sounds at the bases These latter 
signs may have been present from the beginning At any rate they persist 
for many days, even weeks, and are due to pulmonary collapse or atelectasis 
usually accompanied by small pleural effusions This collapse has been 
noted frequently on the left side and is currently attributed to atelectasis 
secondary to pericardial effusion Coombs 10 ascribed it to» reflex immo- 
bilization of the left diaphragm following pericarditis , we have seen it as a 
right sided lesion m the absence of pericarditis Naish suggested that the 
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constant friction caused by the pulsating heart probably dictated the develop- 
ment of primary inflammation m the adjacent left lung but he rejected the 
older theory of cardiac pressure with subsequent pulmonary collapse 
Possibly a number of factors operate, namely the small to moderate pleural 
effusions that often accompany the atelectasis, the prolonged confinement to 
bed with its subsequent diminution of pulmonary function, and probably in 
some instances, a reflex inhibition of diaphragmatic activity as postulated 
by Coombs However, these possible factors do not afiFoid a sufficiently 
reasonable explanation in the majority of cases The pleural effusions are 
usually too small and sometimes absent, as shown at necropsy, and certainly 
are not to be compared with the massive hydrothorax of chronic congestive 
heart failure where the atelectasis is less sti iking m extent 

The most important factor we believe is the pneumonia or pneumonitis 
per se Basal collapse can be seen not infrequently in conditions other than 
rheumatic fever, for example, in senile emphysema m conjunction with 
pleural effusion (We exclude from consideration the ordinary types of 
atelectasis the bronchial obstructive and the compressive ) Evidently the 
resiliency of the lung tissue is a factor in the development of basal collapse 
Following rheumatic pneumonia, there is a distinct loss of the normal 
elasticity of the parenchyma, a direct result of the “ fibrinoid ” degeneration 
of the alveolai walls, with the destruction of the elastic and reticular fibers 
of the interstitial framework There is finally a replacement by an inter- 
stitial fibrosis m which tlieie is usually a marked regenerative hyperplasia of 
coarse, irregular and fragmented elastic fibers, the net result of which is not 
a return to the normal elastic state but a lung tissue that is much firmei, 
with rubberoid consistency Where the loss of the elastica has been great 
and respiratoiy function temporarily destroyed, the mflammatoiy conges- 
tion marked and air-absorption facilitated, collapse fibrosis is apt to occui 
Since the incidence of rheumatic pneumonitis is greatest m the lower lobes, 
they are the favored site for the development of this lesion Moreover, 
those factors which we believe to be of secondary importance, namely, 
pleural effusion and pericardial effusion will exert their influence largely 
on the lower lobes Collapse may involve an entire lobe or a portion of it, 
and it follows from the foregoing statements that such gross involvement is 
almost always basal, the collapse, however, may be of lesser proportions, 
giving rise to small lobular atelectases, we have noted instances of lobulai 
atelectasis in the upper lobes, a location practically immune to the influence 
of pleural effusion 

The lesion may be termed “ inflammatory collapse ” m contra-distinction 
to the mechanical types produced by either external compression or bronchial 
obstruction The physical signs of basal dullness and impaired breath 
sounds often noted even late m convalescence from a severe attack of rheu- 
matic fever, are typical of this lesion Coarse rales differing from those 
heard earlier m the state of mtra-alveolar consolidation also ma> persist for 
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many days 01 weeks and can be ascribed to a plastic pleural reaction 
Whether consolidation necessarily preceded this state or whether severe 
grades of pneumonitis, short of actual consolidation may equally lead to this 
same result, cannot be stated with any certainty Roentgenograms may 
reveal elevation of the diaphragm on one or both sides, with or without 
small pleural effusions “ Hypoventilation ” of the lungs due to elevation 
of the diaphragm is a diagnosis occasionally made by the roentgenologist 
It is questionable whether the function of such collapsed lung tissue can 
ever return to normal In a case recently seen at necropsy, the lower light 
lobe was still considerably shrunken m size two months after the diagnosis 
of lheumatic pneumonitis had been made We have no later direct observa- 
tions on this point, but inasmuch as the interstitial fibrosis that follows 
rheumatic pneumonitis will m all likelihood be exaggerated m areas that 
were collapsed, it is reasonable to assume that respiratory function will 
remain impaired in spite of re-aeration It is believed that respiratory ex- 
change is diminished in areas of interstitial pulmonary fibrosis (the state 
known m the German literature as “ pneumonose”) 111 12 ’ 13 

The Probable Relationship of Ewait’s Sign (of Pericardial 
Effusion )* 14 to Rheumatic Pneumonia and Inffammatoi y Collapse Bron- 
chial breathing suggestive of consolidation is not infrequently found at the 
angle of the left scapula, due it is claimed to an atelectasis secondary to 
pericardial effusion rather than to pneumonia This is an old observation 
known as Ewart’s sign It is significant that while this sign is encoun- 
tered m the great majority of instances m young patients with rheumatic 
fever, much greater effusions noted occasionally with tuberculous pericar- 
ditis do not produce identical signs of “ false ” consolidation 

We have had ample opportunity to study sections from atelectatic left 
lungs m acute rheumatic fever with pericarditis Such sections show a 
pneumonitis, a definite inflammatory reaction similar to the pneumonia or 
pneumonitis encountered in the right lobe, of the same patient if such a local- 
ization has developed, or in the right lung of other patients The tendency 
to collapse in rheumatic pneumonitis, described in earlier paragraphs as due 
to the impaired elasticity and destruction of normal interstitial connective 
tissue, is the probable basis of Ewart’s sign Lung tissue so involved is 
probably vulnerable to pressure from any direction, if this assumption is 
correct, then pressure exerted by pericardial effusion merely hastens and 
accentuates the signs of a pulmonary inflammation already present 


Summary 

Pulmonary consolidation constituting a true pneumonia is often seen in 
severe cases of rheumatic fever, a lesser degree of lung involvement, not 

* Ewart listed ten signs of pericardial effusion, of which the eighth dealt with “the 
posterior pericardial patch of dullness,” a sign previously noted by Bamberger ( 18671 Pmc 
(1889), and Samson (1892) the tenth u as the “posterior pencaXl Stch of Uibu a 
breathing and egophony which has been combined b> usage with the eighth sign as Ewart’s 
sign of pericardial effusion 6 
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actual consolidation, preferably termed “ pneumonitis,” is frequently en- 
countered These changes are not secondary complications but an integral 
part of the disease The clinical manifestations are often overlooked be- 
cause of the transient character of the consolidations and the inability to 
examine the bases of the lungs of patients wracked with arthritic pam 
In most patients with rheumatic pneumonia there is a characteristic dis- 
proportion between symptoms and physical signs, the latter being the most 
striking Respiratory distress is comparatively slight but becomes marked 
when pulmonaiy involvement is almost complete The acute inflammation 
is followed in some cases by a characteristic “ inflammatory collapse,” 
usually basal, the mam factors appear to be a loss of elasticity, air-absorp- 
tion, and subsequent contracture due to interstitial pneumonitis 
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THE NECESSITY OF CERTAIN CRITERIA FOR THE 
DIAGNOSIS AND CURE OF RHEUMATOID 
ARTHRITIS 

By Russell L Cecil, M D , F A C P , New York, N Y 

Perhaps the most important problem which confronts a young medical 
organization such as the Ameiican Rheumatism Association is the proper 
orientation of the Society in the field which it proposes to cover This 
question has already been attacked m part by this group In the first place 
we decided that we would not confine ourselves strictly to the matter of 
arthritis, but would cover the whole field of rheumatism, including rheumatic 
fever Our next task is to attack the problem of nomenclature, and what a 
difficult problem it is 1 The English have already made a brave effort m 
this direction, and their achievements are covered in the report of the Sub- 
Committee on Nomenclature of the National Rheumatism Committee, 
which was appointed by the Royal College of Physicians In our own coun- 
try the American Heart Society has set us a fine example m their classifica- 
tion and nomenclature of diseases of the heart This subject is much too 
large to be covered by a president’s address Today I simply wish to point 
out the necessity of establishing certain criteria for the identification of 
rheumatoid arthritis, a disease which might well be called the key-stone of 
our problem I shall also say something concerning the criteria essential for 
the pronouncement of cure in this disease 

Rheumatoid arthutis is one of the great diseases of medicine With 
tuberculosis and syphilis it constitutes the great triad of chronic granulom- 
atous infections prevalent in our climate This fact m itself would help 
to explain the rapidly growing interest m chronic arthritis, and in rheumatoid 
arthritis in particular But there is an even stronger reason for the in- 
creasing interest in rheumatoid arthritis It is one of the few remaining 
unsolved problems in the field of infectious diseases To be sure, there are 
many things we do not understand about tuberculosis, syphilis, pneumonia, 
and other infectious diseases, but at least we know their causes In the case 
of rheumatoid arthritis we are still debating the etiology, and much work 
remains to be done before this problem can be settled Etiology, however, 
is only one of the man> problems connected with rheumatoid arthritis We 
must learn more about the influence of heredity and other predisposing 
factors such as climate, constitution, malnutrition, avitaminosis, etc And 
finally, we must learn how to treat the disease successfully We might say 
that rheumatoid arthritis today stands in the same position that tuberculosis 
occupied 60 or 70 years ago before Robert Koch discovered the tubercle 
bacillus Rheumatoid arthritis is waiting for its Robert Koch, and I for 

* President's Address, read before the Fourth Annual Meeting of the American Rheu- 
matism Association at Atlantic Citj, New Jersey, June 7 , 1937 Recened for publication 
Juh 9, 193/ 
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one believe that within the next 10 years he will probably make his ap- 
pearance 

Before taking up m detail the criteria which are necessary for the diag- 
nosis of rheumatoid arthritis, let us review briefly the classification of the 
British National Committee 1 Under the heading of “ rheumatoid ar- 
thritis ” we find the following subdivisions 

(1) Rheumatoid arthritis with associated factors Under this heading 
are placed metastatic or focal arthritis, including so-called multiple infectious 
arthritis, m other words, the rheumatoid type of arthritis closely associated 
clinically with focal infection Under the same heading the English clas- 
sifiers place rheumatoid arthritis associated with the disordered metabolism 
of the menopause — a rather dubious effort to fie up the disease with another 
well recognized pathologic condition 

(2) Rheumatoid arthritis with no known associated factors Under 
this heading the British include the classic type of rheumatoid arthritis as 
it is seen in women during the child-bearing period I might add that it is 
also seen at this time of life m men even though they do not bear children 
Under this heading the British also include Still’s disease, or the rheumatoid 
arthritis of children The British Committee then draw a “ deadly paral- 
lel ” between rheumatoid arthritis with known associated factors and rheuma- 
toid arthritis with no known associated factors, and attempt to make a clini- 
cal distinction between the two groups The differentiation occupies more 
than four pages of text, the reading of which does not convince one that 
such a differentiation is feasible or desirable About the only real difference 
between the two groups is that the first group is associated with definite 
focal infection whereas in the second group no focus of infection is demon- 
strable, but we all know how frequently foci of infection can be missed, even 
after the most careful study, and we also know that on the other hand teeth, 
tonsils, and sinuses are often blamed for crimes which they did not commit 
Therefore, it seems to me that this differentiation of rheumatoid arthritis 
into two groups, while intriguing, is not justified So far as we have been 
able to make out from our studies, both types present the same pathological 
and clinical manifestations, and the immune responses are the same for both 
groups For the time being, therefore, I suggest that m America we con- 
tinue to look upon rheumatoid arthritis as a single disease and that we at- 
tempt to establish certain criteria for its identification 

In discussing the necessary criteria for the diagnosis of rheumatoid 
arthritis, we may divide them into pathological, clinical, radiological, and 
serological findings 

1 The pathological criteria are quite definite, but unfortunately are not 
obtainable except by means of a biopsy In a certain number of cases a 
synovectomy may be indicated and tissue becomes available for microscopic 
study The gross pathology of the joint is not sufficiently characteristic 
Ti might be simulated by some other form of joint infection, particularly the 
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gonococcal joint Microscopically, a vascular granulation tissue containing 
collections of lymphoid cells which often resemble true lymphoid follicles, 
presents a picture which in my experience, one never sees except m rheuma- 
toid arthritis If a subcutaneous nodule presents itself it can readily be 
removed, and again microscopic study reveals the characteristic histologic 
changes so well described by numerous pathologists As pointed out by 
Dawson, 2 these changes do not diffei widely from those observed in the 
subcutaneous nodules of rheumatic fever However, the nodules of rheu- 
matoid arthritis are usually larger than those of rheumatic fever, and not 
so likely to appear and disappear 

2 Cluneal Cntena The clinical criteria of rheumatoid arthritis are 
perhaps the most important of all, and of these, the most characteristic is 
the fusiform finger Periarticular swelling is of course a feature of any 
form of joint infection, but the peculiar, doughy enlargement of the proxi- 
mal mterphalangeal joints of the fingers is the outstanding badge of rheu- 
matoid arthritis The fusiform finger usually appears early m the disease 
and may persist for years Eventually however, as the disease passes into 
the inactive stage, the swelling in large part disappears and is replaced by 
ankylosis and deformity Closely associated with the fusiform swelling of 
the fingers, and almost as frequent is a swelling of several knuckles, which 
when accompanied by atrophy of the mterossei muscles, gives the hand its 
characteristic appearance 

The second clinical criterion is the multiplicity of joints involved The 
disease is still often spoken of as chronic multiple arthritis It is indeed rare 
to see only one joint affected I recall m my practice one young woman who 
showed a fusiform swelling of the index finger of the left hand She was 
a slender under-nourished girl of 23 years, and I fully expected to see the 
disease extend eventually to other joints However, no other joints were 
ever involved during the two years o'! more that she v 7 as under my observa- 
tion During that time the swelling of the finger remained practically 
unchanged I -was suspicious of tuberculosis m this case, but it could not 
be proved by roentgen-ray or other diagnostic methods In discussing the 
characteristic lesions of the hands and fingers m this disease, I am tempted 
to include the frequent involvement of the wrists and particularly their early 
tendency to ankylosis However, this could hardly be looked upon as one 
of the essential criteria, neither could the vasomotor disturbances of the 
hands and feet, though I ahvays expect the rheumatoid arthritic to greet 
me with the cold, clammy hand so typical of the disease The wasting of 
ihe muscles and the atrophy of the skm and subcutaneous tissues are seen 
m other forms of infectious arthritis as well as in the rheumatoid type 
There are other favorite sites of rheumatoid manifestation, particularly the 
knees, feet elbows and cervical spine I have never been able to under- 
stand why the hips and the toes so frequently escape involvement 
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I have already referred to the highly charactenstic subcutaneous nodule 
When present, it is almost pathognomonic of the disease, but unfortunately 
it occurs in only 4 or 5 per cent of cases Certain other clinical phenomena, 
such as iritis, psouasis and the various foims of eiythema, are frequently 
associated with rheumatoid arthntis, but could m no sense be considered 
as criteria of the disease 

Should the physician ever make a diagnosis of rheumatoid arthritis in 
the entire absence of swelling or deformity of the joints ? Only rarely 
would such a diagnosis be justified, though one might be strongly suspicious 
of what I often call the pre-arthritic stage of the disease 

3 Radiogiaplnc Ciitcna The roentgen-iay appeal ance of the bones 
and joints m rheumatoid arthritis is highly characteristic, so much so that 
it is usually possible to make a diagnosis of the disease by this means alone 
In the very early stages there are no typical manifestations Soon, however, 
the roentgen-rays begin to show the charactei istic decalcification of the 
bones and the soft tissue swelling As the disease progi esses there is nar- 
rowing of the mter-articular space due to thinning of the cartilage, and 
blurring of the whole joint architecture Several wi iters have stressed the 
peculiar punched-out areas, which are a piomment featuie of rheumatoid 
arthritis, and occui just as frequently in this disease as m gout In the 
latter disease, however, the punched-out aieas are much largei than those 
m rheumatoid arthritis In the final stages of lheumatoid arthritis the joint 
surfaces may become fused through fibrous or bony ankylosis, and in de- 
formed joints there may be subluxation or dislocation In the late stages 
hypertrophic changes may be observed, but this should not lead to confusion 
of the disease with osteo-arthrifis 

Can a definite diagnosis of rheumatoid aithritis be made fiom the 
roentgen-ray pictures alone ? In very eaily cases, no In well established 
cases, yes, in a high percentage of cases Occasionally, a gonococcal ar- 
thritis might be a source of error, but the anamnesia and othei clinical data 
would prevent a mistake in diagnosis 

4 Serological Criteria The most chai actei istic blood change in rheu- 
matoid arthritis is the agglutination of the 57/ eptococcus hemolyticas by 
the patient’s serum, usually m high dilutions This test is positive in a large 
proportion of cases, the actual percentage of positive reactions depending on 
the duration of the disease In early cases the presence of agglutinins is 
not so conspicuous a finding, but in the original report which the writer 
made with Nicholls and Stamsby m 1931, 3 we obtained a positive agglutina- 
tion reaction in 97 per cent of 153 cases of well established rheumatoid 
arthritis Dawson, Olmstead and Boots 4 demonstrated the presence of 
streptococcal agglutinins m 67 per cent of their series, Blair and Hallman,® 
m 85 per cent of their patients 

We may conclude then that while a positive streptococcal agglutination 
reaction is present in a high percentage of cases of rheumatoid arthritis, it 
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is not invariably present It may be said, however, that a positive agglutina- 
tion reaction is strongly confirmatory of rheumatoid arthritis and should 
be looked upon as one of the important diagnostic criteria 

Other immunological phenomena have been noted m the serums of 
patients with rheumatoid arthritis I refer to the ability of rheumatoid 
sera to precipitate the various group specific fractions of the Stieptococcus 
hemolyticus and to the presence of anti-streptolysin in the sera of some pa- 
tients with this disease Neither of these antibodies, however, is so con- 
sistently present as are the agglutinins For this reason they could not be 
looked upon as lmpoi tant criteria m the diagnosis of the disease 

Another reaction of considerable importance is the sedimentation rate of 
the red blood cells The sedimentation rate shows sharp acceleration m 
practically 100 per cent of cases of rheumatoid arthritis during the active 
stage of the disease This test of course does not differentiate rheumatoid 
arthritis fiom other forms of infectious aithritis Hoivever, a rapid sedi- 
mentation rate is an lmpoi tant feature of the disease 

A moderate grade of leukocytosis, with some increase m the peicentage 
of immature cells, is seen in a good many cases, but is not a constant enough 
finding to be dependable The same is true of the secondary anemia which 
so frequently accompanies the disease 

Summarizing then, we may say that a patient with rheumatoid arthritis 
should present the picture of a chronic progressive multiple arthritis char- 
acterized m its earlier phases by soft tissue swelling, and m its later stages 
by some ankylosis and deformity Implication of the mterphalangeal, 
metacarpophalangeal and wrist joints is especially characteristic The 
synovial membrane and the subcutaneous nodules, when piesent, show spe- 
cific histological changes The radiographic evidence is quite typical, and 
the patient’s serum in a large majoiity of cases will induce an agglutination 
of the streptococcus hemolyticus A rapid sedimentation rate of the red 
blood cells is highly characteristic, but is seen in othei forms of infectious 
arthritis as well 

Let us now turn our attention for a few moments to the question of 
criteria for determining the cure of rheumatoid arthritis Such criteria ai e 
obviously needed and should serve as a guide to any of our members who 
report on the effects of this or that remedy m the treatment of the disease 
There are entirely too many articles being written on the treatment of rheu- 
matoid arthritis Most of them fail to take into account the natural ten- 
dency of the disease to remissions and exacerbations, and the writers are 
too content to state that such and such a percentage of patients were “ im- 
proved ” by the treatment under consideration Personally I will not be 
permanently satisfied with any remedy for arthritis which merely improves 
the patient We must strive for a an e, something that will give the patient 
complete and permanent relief from the disease When should we be will- 
ing to pronounce the rheumatoid patient cured? I should say that the first 
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requirement would be clinical cure evidenced by freedom from pam and 
swelling of the joints and partial or complete return of joint function In 
addition to freedom from joint symptoms the patient should feel well and 
should be entirely relieved of the exhaustion and fatigability which so fre- 
quently accompany the disease At this point, however, we must make cer- 
tain qualifications m our criteria It is true that cure m an early case frees 
the patient from practically all eai marks of the disease In those com- 
paratively rare instances, howevei, where a well-established arthritic re- 
covers from the disease a numbei of scais may remain The patient returns 
to normal health and the joints are free of swelling and pain, but there may 
be some residual enlaigement Ankylosis and deformity may persist in 
certain joints, but the patient does not mind this when he feels so well m 
all other respects 

In a cured case the sedimentation rate of the red cells should return to 
normal, and the specific agglutinins for the hemolytic streptococcus should 
disappear from the patient's serum The leukocyte count returns to normal, 
and the secondary anemia is replaced by a normal blood count 

Roentgen-ray pictures may reveal certain residual damage to several of 
the joints, but m early cases radiographs may show little or no evidence of 
permanent joint damage 

The patient should not be looked upon as a cure until he has remained 
free of symptoms for at least one to two years 

Would it not be worth while for this Society to appoint a committee 
whose duty it could be to set up certain criteria for the diagnosis and cure 
of rheumatoid arthritis ? The acceptance of such criteria by the members of 
this group would, m my opinion, greatly advance the cause of efficient 
therapy When the curative effects of the numerous types of therapy were 
analyzed with such criteria in mind, peihaps fewer but more intelligible con- 
tributions to the literature of rheumatism treatment would be made 
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AN ARTICLE CONTRIBUTED TO AN ANNIVERSARY VOLUME IN HONOR 
OF DOCTOR JOSEPH HERSEY PRATT 

METABOLIC STUDIES IN A MAN WHO LIVED FOR 
YEARS ON A MINIMUM PROTEIN DIET * 

By Fr Strieck, PhD, MD, Wwzburg, Geimany 

I have on several occasions had the opportunity of cooperating in making 
interesting studies of persons who voluntarily carried out with great care and 
devotion a one-sided extreme diet Such were the final studies by Dr E F 
DuBois, 1 upon Dr V Stefansson and K Andersen, both of whom had 
lived for a long time exclusively upon meat and fat and the internal organs 
of butchered animals We were able also in 1933 and later to carry out 
observations on a well known nutritional physiologist, Dr C Rose, who for 
15 years investigated the question of the minimum protein requirement, the 
protein optimum, the biological value of single varieties of protein and 
other related problems 

In the study of problems of nutrition, protein, the most important and 
indispensable of foodstufts, has been the repeated object of investigation 
The literature concerning this substance is almost too great for review, and 
many questions here seem to be still unexplained It would be far beyond 
the limits of this paper to present even a partially comprehensive survey ot 
this problem The collected literature may be found m the papers of 
Heupke, 2 Hindhede, and Susskind 3 I should like to limit myself to a few 
questions which I have studied in association with Dr C Rose in the last few 
years, namely, the question of efficiency on a protein poor diet, the total 
metabolism at the borderline of minimum protein requirement, and the 
specific dynamic protein effect after feeding varieties of protein of different 
biological value in varying amounts 

Since there is a want of clearness in the literature concerning the mini- 
mum protein requirement, I should like first to briefly define protein mini- 
mum We understand by the minimal nitrogen excretion, which was termed 
by Rubner the wear and tear quota, the smallest or lowest nitrogen excre- 
tion values m an individual on a protein free diet The physiological protein 
minimum is found when the minimal nitrogen balance is reached, i e , when 
output and intake balance one another The physiological protein minimum 
is independent of the kind of protein, the state of nutrition or other factors 
It is necessary in the technic of the investigation, not only that an analysis 
be made of the excretions (feces and urme) and of the perspiration and 
secretions of the skm, but also that there be an exact determination of the 
composition of the diet which is fed Differences from table values by as 
much as 50 pei cent may occur Months or years of prolonged series of 
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diets with similar foodstuffs presuppose, if the conclusions are to be clear 
and unequivocal, a continuous analysis of the single basic foods, such as 
potatoes, nnlk, bread, etc We have carried out these analyses 

Factors which influence the minimal nitrogen excretion are, aside from 
those already mentioned, the compatibility of the usually very onesidedly 
constructed diet, vitamins, the amount of fluid, the state of nutrition, the 
time of life, the acid base balance, and the biological value (quantivalence) 
of the single varieties of piotem 

The very question of the acid base economy is still a much debated ques- 
tion, in connection with which Rose, R Berg and others have developed a 
special point of view The richness in base of the diet and the previous out- 
put of acid aie of decisive importance m the question of the minimal protein 
requnement In careful metabolic studies Rose has recently tested again the 
1 elation between minimum protein requirement and the base content of 
human food In a prehminaiy period, with a protein intake of 28 17 gm 
daily and the addition of basic salt, he found a nitrogen storage of 0 60 gm 
The unne was alkaline at this time In the mam period he left out the basic 
salt, keeping the amount of protein the same, with an exactly similar diet 
The mine became acid and the loss of mtiogen amounted to 0 44 gm If 
he then added basic substances, a storage of 0 155 gm of nitrogen occurred 
dunng the after period The total calories were 2651 in 24 hours Rose 
attributes the negative mtiogen balance on the same nitrogen intake during 
the main period to the lack of an excess of base The less the formation 
of ammonia, the smallei is the wear and tear quota Thomas had already 
found earlier that the value for the smallest protein requirement cannot be 
kept constant with biead and meat, if sufficient basic substances are not 
simultaneously piesent This phenomenon is due to the marked formation 
of ammonia 

It has already been mentioned that the biological value of individual 
protein substances differs, that is, the capacity of individual protein sub- 
stances to attain a minimal nitrogen balance, differs With milk, Rose 
achieved this with 20 5 gm protein , in the case of a potato diet, with 26 5 
gm , with an exclusive banana diet it required 46 gm 

So fai as I know, there have never been any studies anywhere which 
were carried out on a human being who existed for 15 years on an average 
daily protein intake of 38 to 40 gm , who during an experimental period 
lasting for years took daily only 26 gm , and who at times, during periods 
of negative balance, took only 20 gm of protein Neither Hindhede nor 
Chittenden, Thomas, Rubner, or Lusk has been able to carry through such 
series of investigations The unique chaiacter of these experimental con- 
ditions led us to report the results of efficiency tests m this subject 

Rose cairied out extraordinary performance tests in 1931 together with 
his friend Dr Schmitt, a Swiss physician of Thun, who for 25 months like- 
wise ate only about 30 to 40 gm of vegetable protein with an adequate 
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caloric intake Dr Rose (D R ), at that time almost 70 years of age, 
climbed several mountains over 4000 meters in height Dr Schmitt 
(D Sch ), who at that time was 35 years of age, climbed in 22 ascents, for 
example, Monte Rosa (4500 m ), the Matterhorn (4500 m ), the Weiss- 
horn, Grosse Viescherhorn and othei mountains without disturbance in his 
efficiency, signs of great fatigue or any indication of exhaustion in spite of 
the small intake of protein 

Because of its general biological significance, I should like to mention 
in addition the negative balance experiments which Dr Rose carried out on 
himself We studied him at the end of this period The total protein 
intake was 23 gm , the minimum requirement as determined from the pre- 
liminary studies of years, 28 gm There was no vitamin lack The amount 
of calories ingested was adequate There slowly developed an increasing 
loss of appetite, diminution of interest m work and a feeling of depression 
The experiment had to be interrupted because of these complaints A 
second period of equal duration had to be interrupted because the com- 
plaints grew mtoleiable 

The question as to whether during a state of minimal nitrogen equi- 
librium, the most strenuous bodily exertion results in a greater output of 
nitrogen, i e , an increased destruction of protein, in a healthy individual, 
can be answered m the negative as a result of Rose’s studies in Switzerland 
m connection with his mountain climbing, and our own experiments with 
the brake ergometer and marching exercises (Marschleistungen) During 
mountain climbing Rose had a positive balance with 24 to 29 gm protein m 
his diet and excellent physical efficiency In our clinic D R showed an 
average mtiogen output of 3 9 gm daily He remained in nitrogen balance 
For days at a time he worked at the brake ergometer to the point of ex- 
haustion, without developing a negative balance Further he walked 50 km 
on a hot sunny afternoon in mountainous country without being exhausted 
or showing an increased nitrogen secretion 

It seemed of interest to us to test the oxygen consumption during and 
after work We made the investigation with Krogh’s brake ergometer, 
changing the load and the speed The same tests were carried out on D Sch 
by Brumann We w r ere able thus to determine that the oxygen consumption 
is less per unit of time, but that the period of recovery (corresponding to 
the oxygen debt) is nevertheless distinctly prolonged We have made ap- 
proximately 20 similar tests in the past three years, always with similar 
results 

In 1933 and 1935 we studied the basal metabolism after a protein poor 
period and after meat All the following studies of the respiratory gas 
exchange were made with the Grafe Unnersal respiratory apparatus, the 
gas analyses being carried out with the Flaldane Carpenter apparatus 

The values are presented m table 1 The amount of rise was calculated 
in accoi dance with the Hat ris-Benedict tables The average elevation both 
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Table I 

Basal Metabolism Figures 


Date 

Calories 

RQ 

% 

3/13/33 

1633 

0 81 

+ 16 

3/15/33 

1636 

0 82 

+ 17 

1/3/35 

1567 

0 84 

+ 18 

1/4/35 

1478 

0 82 

+ 11 

1/6/35 

1489 

0 86 

+ 12 

1/8/35 

1549 

0 83 

+ 16 


m 1933 and 1935 is about 15 per cent The values are not comparable with 
standard figures since D R is an unusually energetic, muscular, high 
spirited man who, from the biological viewpoint, is not as old as would be 
assumed from his actual age On each occasion we gave D R a careful 
physical examination The findings, including roentgen studies, showed 
no indication of any demonstrable disturbance or wear and tear in his in- 
ternal organs There was complete lack of any definite indication of arterio- 
sclerosis While m the case of D Sch the basal metabolism was depressed 
by about 10 to 15 per cent during the piotem poor period of his test, I found 
a measureable inci ease m the case of D R I prefer not to consider this a 
true increase m the total combustion but, for the reasons mentioned above, 
believe these values to represent his normal figures 

The studies of specific dynamic action which, so far as I am aware, have 
never previously been carried out on a man of this age under similar nutri- 
tional conditions, gave peculiar results m 1933 We were interested in the 
question of the specific dynamic effect of the protein poor diet The result 
surprised us m that the increase m total combustion was extraordinarily 
high and still remained considerably elevated even after six hours This 
was confirmed in a control test 


Table II 


Specific Dynamic Effect after Potatoes (3/14/33) 


Time 

Calories 

RQ 

% 


1 hour 

2204 

0 79 

+35 


2 hours 

1958 

0 83 

+ 19 

350 gm potatoes, 100 gm 

3 hours 

2045 

0 88 

+25 

butter, 20 gm sugar Total 

4 hours 

1810 

0 81 

4-n 

calories 1226 3, P 85 gm , 

5 hours 

2575 

0 89 

+58 

F 85 8 gm , C 93 56 gm 

6 hours 

2570 

0 89 

+57 



The elevation of metabolism was already perceptible after one hour, and 
after six hours was still 57 per cent A few days later we then gave a 10- 
fold greater quantity of protein in the form of meat (table 3) The maxi- 
mal increase occurred in the first hour and amounted to 22 per cent 
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Table III 

Specific Dynamic Effect after Meat (3/17/33) 


Time 

Calories 

RQ 

% 



1 hour 

1986 

0 83 

+22 



2 hours 

3 hours 

4 hours 

1866 

1839 

1940 

0 87 

0 71 

0 72 

+ 14 
+ 13 
+ 19 

400 gm meat, 73 gm 
Total calories 1194, 

butter 
P 80 5 

5 hours 

1809 

0 81 

+ 11 

gm 


6 hours 

1955 

0 82 

+20 




After a further three day meat diet we determined the specific dynamic 
effect again and found a very delayed rise, which began only after four 
hours The highest value was attained after 5% hours amounting to -j- 26 
per cent (table 4) 


Table IV 

Specific Dynamic Effect after Meat (3/20/33) 


Immediate 

- 0 9% 



5 hour 

- 13% 



1 hour 

+ 0 2 % 



11 hours 

- 13% 



2 hours 

+ 9 0% 



hours 

+ 3 5% 



3 hours 

+ 6 7% 



31 hours 

+ 2 3% 



4 hours 

+ 16 5% 

400 gm meat, 73 gm 

butter 

4| hours 

+ 11 1 % 

Total calories 1194, 

Protein 

5| hours 

+26 1 % 

80 5 gm 


6 hours 

+ 9 4% 



65 hours 

+ 17 3% 



7 hours 

+21 7% 



7 \ hours 

+ 17 5% 



8 hours 

+ 19 3% 



81 hours 

+ 6 7% 



9 hours 

+ 7 0% 



9| hours 

+ 10 4% 




After two years of a protein pool diet, conditions were somewhat dif- 
ferent We arranged, instead of a test of short duration, a period of study 
lasting 24 hours The apparatus made it possible to study an individual all 
day and all night and permitted taking food during the same period On 
this occasion the total metabolism rose during the afternoon by 37 per cent 
It is to be noted that a small percentage of the increase must be attributed to 
muscular exertion, as D R did not lie quietly at rest During the night the 
metabolism fell 13 per cent (table 5) After six days we again studied 
the specific dynamic effect after meat The increase here was again about 
the same as before (table 6) To what may now be attributed the altered 
behavior of the metabolism ? 
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Table V 


24 Hour Test (1/5/35) 


Time 

Calories 

RQ 

% 

Diet 

8 15 a m -12 43 p m 

1838 

0 81 

+ 24 

8 15 a m coffee 400 gm , cream 20 gm 
sugar 20 gm 

12 48 p m - 5 53 p m 

1875 

0 83 

+ 27 

12 15 p m potato 300 gm , tomatoes 100 
gm , butter 100 gm 

5 58 p m -10 46 p m 

2020 

0 84 

+37 

3 15 p m coffee 400 gm , cream 20 gm , 
sugar 20 gm 

2 52 am - 611am 

1282 

0 86 

-13 

6 18 a m - 8 51 a m 

1489 

0 86 

+ 1 

6 15 p m curdled milk 400 gm , crackers 
50 gm , butter 50 gm , sugar 30 gm 


Table VI 

Specific Dynamic Effect after Meat (1/11/35) 


Time 

Calories 

RQ 

% 

1 hour 

1854 

0 85 

+25 

2 hours 

1918 

0 79 

+30 

3 hours 

1838 

0 80 

+24 

4 hours 

1979 

0 76 

+34 

5 hours 

1598 

0 83 

+ 8 

6 hours 

1898 

0 86 

+28 


Meat 400 gm , butter fat 65 
gm Total calories 1067, P 
88 gm , F 77 gm , C 3 gm 


No assured interpretation can be given, as long as the nature of specific 
dynamic action itself is not cleai For the piesent we must limit ourselves 
to reporting the observed facts 

During the course of the protein minimum experiment we studied the 
loss of nitrogen through the skin We detei mined the amount of piotein 
given off by means of the skin and peispnation over an expenmental period 
of five days during which unmeasureable losses were avoided so far as pos- 
sible The method was the same as that used by Rubner I give oui re- 
sults, inasmuch as these experiments have only raiely been cairied out and 
since m accurate equilibrium expenments these values must be taken into 
consideration During the five day expenmental penod theie were ex- 
creted thiough the skin 0 483 gm of nitrogen We studied the blood chem- 
lstiy in the case of D R during the 1935 experimental period both before 
and after the meat diet The blood sugar was 89 mg per cent befoie the 
meat diet, and 92 mg per cent after it was begun The non-protem nitrogen 
was normal, 39 mg per cent, blood chlorides were 514 mg per cent, blood 
uric acid 3 32 mg per cent Similar values were obtained during both meat 
and vegetable diets 

From the studies on D R it may be concluded that it is possible to live 
for years on a one-sided diet which includes piotem foods of high biologic 
value such as potatoes and milk, which has an adequate vitamin and caloric 
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content, and an amount of protein which is extraordinarily small as com- 
pared to the general average consumption and by Volt’s and Rubner’s figures 
In spite of this, vigorous physical activity was possible without any demon- 
strable hurt and without a negative balance during the period of exertion 
D R puts great faith m potatoes to cover his protein requirement He 
has succeeded m cultivating a potato which is unusually rich m protein and 
palatable, the protein content of which amounts to more than 2 to 3 per cent 
It is no doubt possible to live for a long period, without injury to health, 
on a low piotem diet containing approximately 30 gm of protein The 
positive balance is immediately changed to a negative balance if the physio- 
logical discharge of vital functions is disturbed by illness A harmless illness 
occasions an increased piotem consumption under these dietary conditions, 
thereby bringing about a negative balance D R has often confirmed this 
Therefore, a surplus of at least 10 to 15 gm is necessary for the safety of 
the organism But othei observations also give rise to the presumption 
that demands are laid upon the vital reserves by such a nutritional program 
Towards the end of the two year series of experiments D Sch observed 
that he experienced an increased need of rest, his pulse became slower and 
the axillary temperature rose Susskmd’s investigations cannot be sub- 
jected to critical study since they were carried out with a protein which was 
not biologically of high quality, with insufficient vitamin feeding and with- 
out accuiate analyses It may be assumed that he lived for a long time in 
a state of negative balance and that the marked disturbances and resultant 
collapse are thus to be explained 

If we compare the experiments of Stefansson and Andersen with those 
of Rose, representing two extremes, we realize how adaptable the human 
organism is and how multifarious must be its system of safeguards The 
meat and fat eaters showed a normal behavior m every respect — total 
metabolism, protein metabolism, kidney function, efficiency, blood synthesis 
— m short, all measureable functions except the calcium metabolism were 
undisturbed In the case of Rose too all body functions were normal 
Physical efficiency was indeed astonishingly good 

Both forms of diet are out of the question so far as actual practical use 
is concerned Strong will power and a high degree of fanaticism are neces- 
sary in oider to follow so one-sided a diet for a long period of time That 
it is possible is shown by these investigations 

Summary 

Metabolism studies were carried out on a 70 year old, healthy man who 
for years had been on a diet containing about 30 gm of protein daily The 
basal metabolism was elevated 15 per cent m comparison with the Harris- 
Benedict figures The specific dynamic effect of protein was higher after 
vegetable protein than after meat protein The blood chemistry was un- 
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changed Physical efficiency was excellent After the most severe bodily 
labor there was no increased excretion of nitrogen The nitiogen output 
through the skin amounted to 0 483 gm over a five day period 
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AN ARTICLE CONTRIBUTED TO AN ANNIVERSARY VOLUME IN HONOR 
OF DOCTOR JOSEPH HERSEY PRATT 

A PHARMACOLOGIC STUDY OF THE MECHANISM 

OF GOUT* 

By G P Grabiield, F A C P , Boston, Massachusetts 

Dr Pratt’s long intei est m and contributions to the subject of gout 
make it a particulaily appropriate subject for his birthday volume It is 
especially fitting that these observations be reported here since they had 
their inception in a research the author was privileged to share with Dr 
Pratt 1 

In these experiments we concluded that the action of cmchophen on uric 
acid excretion was exerted through the central nervous system At that 
time methods for testing this suggestion were wanting With the develop- 
ment of new methods it became possible to test this hypothesis m the experi- 
mental animal In the last thi ee years I have shown that the above concept 
is correct and that the effects of cmchophen on uric acid excretion do, in 
fact, depend upon an intact renal nerve supply This lends support to the 
idea that the syndrome of gout is associated with changes m the function of 
the autonomic nervous system, through a mechanism similar to the one con- 
cerned m the action of cmchophen on the uric acid excretion 

Thannhauser 2 has long maintained that the mechanism of uric acid re- 
tention was primarily a renal dysfunction, probably concerned with the 
nervous connections of the kidney While the frequent association of 
nephropathy with gout has been adequately stressed, the numbers of patients 
without evidence of renal lesions have militated against the whole-hearted 
acceptance of the renal theory 3 Thannhauser based his idea of the effects 
of the renal nervous mechanism on the experiments of Ellmger and Hirt 4 
These experiments, however, showed relatively small differences and were 
acute experiments with all the difficulties and extraneous factors that acute 
experiments under anesthesia entail Although the variations m excretion 
that they report seem very small, they evidently felt them to be sufficiently 
constant and consistent to draw the conclusion that the renal nerve supply 
affected renal cellular activity and that these nerves, therefore, were “ secre- 
tory nerves ” in addition to being “ vasomotor nerves ” Marshall and 
Kolls 5 working with anesthetised dogs were unable to confirm their results 
and concluded that these nerves had only a vasomotor function 

In 1931, Pratt and 1 1 concluded that the action of cmchophen on uric 
acid excretion was through the central nervous system This conclusion 
was arrived at by a study of the uric acid excretion of normal human in- 
dividuals and a consideration of the literature Since that time studies on 
* Recen ed for publication August 5, 1937 

From the Medical Clinic of the Peter Bent Brigham Hospital and the Department of 
Pharmacology of the Harvard Medical School 
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the action of cinchophen have concerned themselves primarily with the toxic 
effect on the liver and have not thrown any new light on the mechanism of 
its action on the unc acid excretion Since the end product of nucleic acid 
metabolism m the dog is chiefly allantom with only small amounts of uric 
acid, it was only with the introduction of a rapid, accurate colorimetric 
method for the determination of allantom 0 that it became possible to under- 
take a series of crucial experiments as to whether the above-mentioned 
hypothesis concerning the action of cinchophen was correct In brief, if 
cinchophen acted on the end-product of nucleic acid metabolism as a part of 
its action on the cential nervous system, it would be a simple matter to prove 
or disprove this point by giving the drug to animals whose kidneys had been 
disconnected from the central nervous system Such experiments were 
undei taken Fortunately the study of the unc acid exaction was made m 

addition to the allantom excretion It was found that the effect of cincho- 
phen on the uric acid excretion was profoundly modified by denervation of 
the kidneys whereas the effect on allantom excretion was only slightly 
changed 7 When cinchophen is given to the dog an increase in allantom 
and uric acid excretion occurs without an increase m urinary volume This 
seems to support Thannhauser’s idea that the drug acts chiefly by increasing 
the concentration of uric acid in the mine When, however, the drug is 
given to a dog with denervated kidneys, instead of causing an increase in 
uric acid excretion, a decrease occurs despite the fact that the volume of 
urine is always greater in the dog with denervated kidneys 8 It is evident 
from this that the action of cinchophen is not primarily concerned with con- 
centration Since the uric acid in the urine of a noimal dog may be entirely 
exogenous, it seemed desirable to try the effects of the diug on a Dalmation 
hound which as a constitutional anomaly is unable to oxidize all uric acid 
into allantom, occupying a position m this respect midway between other 
dogs and man A chart of one of our experiments on a pure-bred Dalma- 
tion dog is shown herewith (figure 1) It will be seen that the effect of 

cinchophen on the excretion of uric acid is leveised as is the case in the 
normal dog This reversal becomes progressively less as time goes on, and 
as regeneration of the renal nerves is completed the original reaction is 
restored This experiment disposes effectively of the contention that there 
may be a difference in the handling of exogenous and endogenous uric acid, 
at least as far as the kidney is concerned While these experiments show 
conclusively that the action of cinchophen on uric acid excretion is mediated 
through the nervous system, the increase m allantom excretion was not ex- 
plained In order to understand this mechanism better it was decided to try 
to separate the sympathetic from the parasympathetic supply of the kidney 
by pharmacological means since this cannot be done satisfactorily by surgi- 
cal methods 

To accomplish this two drugs are available Ergotamine and atropine 
in adequate doses will block sympathetic and parasympathetic impulses re- 
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spectively It must be remembered that the latter connections of the kidney 
are partly through the celiac ganglion though some direct connections have 
been described 4 ’ 0 It seems likely from Feldberg’s work , 10 that pregangli- 
onic fibers are cholinergic and may be affected by atropine even though the 
impulses they carry terminate m so-called adrenergic postganglionic fibers 
Consequently, complete sepaiation of the two parts of the s} mpathetic sys- 
tem is not possible and overlapping of results may occur However, by 



Fig 1 Each point on abscissa represents the aierage 24 hour excretion of a three 
day period The figures opposite the dotted line curies indicate the order of the experi- 
ments after the kidneys had been surgically deneriated 


pharmacologic means plus the application of anatomic facts, the two systems 
can usually be separated by inference at least 

The results of experiments 11 employing either ergotamine or atropine 
simultaneously with cmchophen are compared with the effects of complete 
renal denervation in the accompanying table A consideration of these 
results indicates that the effect of cmchophen on allantom excretion is 
mediated through the parasympathetic whereas that on uric acid excretion 
is mediated by the true sympathetic It becomes clear from this that uric 
acid excretion may be modified by the autonomic nervous system 
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If this be true, ergotamme in appropriate doses might affect uric acid 
excretion under certain conditions In the experiments cited above ergota- 
mme alone had no significant effect on either uric acid or allantoin excre- 
tion but did produce a diuresis The same dose was able to modify the 
effect of cinchophen on unc acid excietion Its action therefore is such 
that it may modify abnormal stimuli to uric acid excretion through the 
sympathetic Any effect on uric acid excretion after the exhibition of this 
drug suggests the existence of abnormal sympathetic impulses through the 
renal nerves This possibility had fseen foreseen many years ago by Thann- 
hauser, and Harpuder 12 concluded that theie was some diminution in uric 
acid excretion m normal individuals aftei the exhibition of ergotamme 
However, his figures do not show highly significant changes In a personal 
communication, Thannhauser has stated that he has always seen a dimmu- 


Table I 

A summary of results obtained in the experimental studies of the uricosuric effects of cin- 
chophen In each case the comment indicates fthe"results on this action when the indicated 
drug was given simultaneously with cinchophen 


Action of Cinchophen 


Modified by 

On Excretion of 

Uric Acid 

Allantoin 

Denervation of kidney 

Reversed 

0 

Atropine 

0 

Eliminated 

Ergotamine 

Eliminated 

i 

Eliminated 


tion in uric acid excretion produced by the administration of ergotamme 
to gouty individuals and even the precipitation of an attack of gout 
Hench , 13 too, has mentioned two similar observations 

We have had a brief opportunity of studying one patient with pure gout 
under imperfect metabolic conditions However, this patient is crucial in 
that careful investigation had revealed no other disease nor any involvement 
of the kidneys as such The accompanying table shows the effect of a single 
injection of ergotamme on uric acid excretion m this patient It seems 
significant that six or seven hours after the injection of the drug, reddening 
of and pam in the great toe occurred which the patient stated was precisely 
like his previous attacks which had occurred at sufficiently infrequent inter- 
vals to make the single observation of greater significance The important 
result of the metabolic study is the diuresis produced by ergotamme with a 
smaller percentage increase m uric acid excretion It is to be noted that 
m the four corresponding periods the creatinine excretion was in each period 
the same on the control day as on the experimental day, indicating m all 
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probability that the glomerular filtrate was of the same volume and that the 
differences produced by the injections of the drug concern reabsorption 
Despite the absolute increase in uric acid excretion the concentration was 
diminished by ergotamme, indicating that the dose used was adequate to have 
an opposing effect to that of cmchophen These facts might indicate that 
the gouty attack and uric acid excretion as such do not necessarily run hand 
in hand but none the less they are both connected with the autonomic 
mechanism which controls the concentration of uric acid in the urme The 
effect of ergotannne on this gouty individual suggests that some impulses 
not normally present are acting on the uric acid excreting mechanism m this 
patient through the renal nerves, and that such impulses are capable of 

Table II 

Twelve hour excretion of J B S as affected by ergotamme Identity of creatinine 
figures indicate similar volume of glomerular filtrate Note the low concentration of uric 
acid accompanying the mild attack of gout The blood uric acid remained unchanged, three 
samples in the first four hours ranging between 4 1 and 4 4 mg per 100 c c 





Control Day 

Ergotamine 1 mg s c 

: at 8 a m 

Period 

Number 

Time 

April 9, 1937 

April 7, 1937 





Creatinine 

mg 

i 

Volume 
c c 

Uric Acid 
mg 

Creatinine 

mg 

1 

7am- 

1pm 

252 

70 

345 

705 

114 

367 

2 

1-3 p m 

220 

45 

160 

300 

37 

130 

3 

3-5 p m 

120 

35 

120 

150 

| 38 

120 

4 

5-7 p m 

220 

40 

144 

175 

40 

159 

Total 

812 

190 

769 

1330 

229 

776 


modification by ergotamme in a similar fashion to its action on the stimulus 
provided by cmchophen 

If gout be a true functional disease of the autonomic nervous system, 
we should be able to discover in its symptomatology certain other features 
indicating such a disturbance The diuresis of the gouty attack has been 
frequently observed However, such patients have not been studied other- 
wise in relation to possible sympathetic disturbances In the records of the 
Brigham Hospital, we have found 23 cases of gout without evidence of 
nephritis and these showed an average daily urinary volume of 1375 c c 
as compared with 850 c c in random patients with nonmetabolic diseases m 
the hospital at the same time, indicating a continuing disturbance of the 
mechanism of water excretion Since these cases were not studied at the 
time with this in nnnd, other clinical studies relating to the autonomic sys- 
tem aie not available Talbott, Jacobson and Oberg 14 studied two patients 
and point out that a diuresis occurs before an attack of gout , however, their 
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tables show a continuing laige urinary volume It has been assumed that 
the diurfesis of gout was an attempt to get rid of uric acid which the gouty 
kidney was unable to concentrate However, it has been shown that the 
gouty kidney can concentrate uric acid as well as the normal 15 Brugsch 1R 
has emphasized the importance of the autonomic medullary centers m the 
control of purm metabolism 

The data collected here suggest that the etiology of gout may well be 
sought in functional disturbances of the vegetative nervous system involving 
especially the innervation of the kidney 
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AN ARTICLE CONTRIBUTED TO AN ANNIVERSARY VOLUME IN HONOR 
OF DOCTOR JOSEPH HERSEY PRATT 

LYMPHOSARCOMA CELL LEUKEMIA* 

By Raphael Isaacs, Ann Aibor, Michigan 

It has been observed frequently that the blood of patients with lympho- 
sarcoma may become leukemic This syndrome has been characterized as 
leukosarcoma by Sternberg 1 or as lymphosarcoma terminating m lymphatic 
leukemia 2 3 ’ 4 Flashman and Leopold 5 noted 107 cases of this type in the 
literature and described an additional case On the basis of a lymphosar- 
coma presumably terminating in lymphatic leukemia, numerous speculations 
have been published concerning the relationship of these two conditions A 
careful cytological study of the cell types in this form of leukemia has shown, 
however, that the cells are not lymphocytes, but lymphosarcoma cells, so that 
the condition is a true lymphosarcoma cell leukemia 

Material and Methods 

Of 43 patients with known lymphosarcoma, 15 developed a leukocytosis 
during the course of the disease This group comprised 10 males and five 
females There were eight positive biopsies and six autopsies The ages 
of the patients tanged from six to 70 years, with a fairly even distribution in 
the intervening decades, except that between 21 and 30 years, which included 
one third of the patients Wartlnn 6 noted leukemic transformation m nine 
cases of lymphosarcoma, out of a group of 134 biopsies 

To note how a lymphosarcoma cell would appear if it was m the blood 
stream, pieces of fresh lymphosarcoma glands were stirred m blood serum, 
and films were made of this suspension These were stained with Wright’s 
stam alone or preceded by brilliant cresyl blue while the cells were in the 
moist state 

The Lymphosarcoma Cell 

The lymphosarcoma cell in the blood stream is usually mistaken for a 
lymphocyte There are certain differentiating features, however, the most 
marked being the peculiar characteristics of the nucleolus This is usually 
eccentrically placed, single, very rarely multiple In the films made on bril- 
liant cresyl blue containing cover glasses, later stained with Wright’s stam, 
the nucleolus stands out as a sky blue, round area, surrounded by a deep, 
blue black rim of chromatin which is piled up around it (Figure 1 ) In 
the true immature lymphocyte or lymphoblast, under these conditions, the 

* Presented to the Michigan Academj of Science, Arts and Letters, March 8 1935 and 
l" abstract, to the American Societj of Experimental Pathology, Washington, ' March 25, 
1936 (Arch Path , 1936, xxn, 28/ ) 

From the Thomas Henry Simpson Memorial Institute for Medical Research University 
of Michigan, Ann Arbor, Michigan ’ 
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nucleolus appears as a light blue “ hole ” or area in the chromatin structure, 
without the heavily staining rim The nucleoli are more likely to be multiple 
in the immature lymphocytes 01 lymphoblasts than m the lymphosarcoma 
cell 

The fymphosaicoma cell, in films, varies in size from 7 5 by 9 microns to 
12 by 13 5 microns The nucleus is usually oval or oblong, occasionally 
being egg shaped (thicker at one end) in films Kidney shaped or notched 
forms are common m some specimens The stained chromatin is coarsely 
reticulai and somewhat spongy in structure and the chromatin around the 
edge is thickened into a fairly definite nuclear wall, differing m this respect 
from the monocyte The cytoplasm of the cell is sparse, deeply basophilic, 
and with the brilliant c-resyl blue, Wright’s stain, appears as a fine, blue lace- 
woik 

In sections of fixed tissue, the lymphosarcoma cell is large and round, 
resembling the lymphoblast in size and proportion of practically non-granu- 



Fig 1 Cells from peripheral circulation Stained supravitally with brilliant cresyl 
blue and counterstained with Wright’s stain (Camera lucida drawings) 1-4 normal blood 
1 Normal red blood cell, for size comparison 2 Small lymphocyte 3 Large lymphocyte 
4 Large immature lymphocyte, with several small nucleoli 5, 6, 7 Cells from lympho- 
sarcoma cell leukemia 8 Lymphocyte from lymphatic leukemia 

lar cytoplasm The nucleus may be u regular m size and shape, many 
showing indentations on lobulation 

These cells weie studied supiavitally by Wiseman 7 who found that 
unlike mature lymphocytes, they did not show motility, although both types 
did not show evidence of phagocytosis The mitochondria were described 
as dust-like, as compared to the large rods and spheres of the mature 
lymphocyte and the small spheies of the lymphatic leukemia cell Deep scar- 
let neutral-red vacuoles, 1 to 10, were present at the periphery of the nucleus 
m the “ sarcoma cell ” although they were absent in the leukemic cell and, 
when present m the mature lymphocyte, they stained rose red 

The Blood 

There appear to be two phases of the blood in patients with lymphosar- 
coma — an aleukemic and a leukemic phase In the aleukemic phase, the 
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leukocyte count varies from 6,000 to 10,000 per cubic millimeter with 30 
to 40 per cent “ lymphocytes ” Many of these cells are not lymphocytes, 
but lymphosarcoma cells The percentage varies from 3 or 4 to 25 or 30 m 
this group In the leukemic phase, the count rapidly increases to an average 
of 70,000 + 43,200 per cubic millimeter, the highest count in this series 
being 156,000 per cubic millimeter As the count increases, the bulk of the 
cells are lymphosarcoma cells, which m some cases form 98 per cent of the 
total 

As the leukemic process progresses, anemia becomes more marked, the 
average red blood cell count being around 2 5 million per cu mm In some 
patients it reached a much lower level (0 8 to 10 million) The color index 
was most frequently around 1 or slightly below The blood platelets were 
increased in number m the early stages, but decreased in the late stages 

Clinical Course 

In most of the patients, enlargement of lymph nodes was the first sign 
noted Visible tumors in the neck region were the first e\idence m three 
patients, inguinal nodes in two , mediastinal (cough, dyspnea, pleural ef- 
fusion) in three, abdominal symptoms m two, sore throat m four, -weak- 
ness m two and submaxillary enlargement in one Symptoms, m order of 
their frequenc), w'ere weight loss (average 15 pounds), fever, bleeding 
(petechiae, hemoptysis, hematuria, epistaxis, hematemesis, gross bleeding 
from mucous membranes, retinal hemorrhages) , joint pains, pulmonary and 
hilar lesions (roentgen-ray changes, pleural effusion, dyspnea, chest pam, 
cough) , allergic symptoms, herpes, skin lesions (toxic erythema, erythema 
multi forme ) , bone lesions, facial palsy, diplopia, local edema Albu- 
minuria (trace), during some stage of the disease was common The 
spleen size varied from 15 to 23 centimeters (average 16 5 cm ) , and at 
autopsy the weights varied from 490 to 700 grams The spleen -was pal- 
pable in seven patients 

With the onset of the leukemic phase, fe-^er -was common (100 to 
105° F ) Terminally, 104° to 10/° F -were noted Lung lmolvement 
was not always definitely indicated on the roentgen-ray plates, although 
autopsy m some of these patients showed infiltration of the alveolar walls 
and of the perivascular and peribronchial tissue with lymphosarcoma cells 
This type of lesion -was most common in patients dying m the leukemic 
state, -wheieas m two who were aleukemic on the day of death, the lungs 
were not involved The degree of leukemia -was more parallel to the lung 
involvement than to the degree of peripheral lymph node enlargement 

The duration of the disease varied from 2 5 to 36 + months The 
duration of the leukemic phase varied from two days to 60 days in eleven 
patients in whom approximate data were available One patient, however, 
gave a history of a leukemic blood picture (94,000 per cu mm ), ’diagnosed 
as lymphatic leukemia, for over se\en } ears This patient had a white 
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blood cell count of 37,000 when first observed at this clinic, with 84 per cent 
lymphosarcoma cells He died 27 days later The maximum count was 
73,000 The aveiage duration of the leukemic phase in all of the other 
patients was 26 days 

Nine patients gave a histoiy of one or more of the common childhood 
diseases Of the others, three gave a history of a symptom complex which 
they were told was influenza 

Lymphosarcoma and Pregnancy 

One patient with lymphosarcoma showed a remission during a period of 
pregnancy The patient, a 31-year-old woman, was first studied after she 
had had ceivical and axillary glandular enlargement for 18 months Her 
blood count at that time was as follows Red blood cell count 3,500,000 per 
cu mm , white blood cell count 47,800, hemoglobin 67 per cent (Salih), 
9 38 grams per cent, atypical “ lymphocytes ” 65 per cent, blasts 0 5 per cent 
She became pregnant six months later, and during the third month she 
returned to the clinic for examination At that time her red blood cell 
count was 4 million pei cu mm , white blood cells 7,100 per cu mm , hemo- 
globin, 12 93 grams per cent, polymorphonuclear neutroplnles 71 per cent, 
large lymphocytes 15 per cent, small lymphocytes 9 per cent, monocytes 
5 per cent The adenopathy had practically disappeared A perfectly 
normal child was born in due course of time, and eight months after this 
the blood count was still normal, but lymphosarcoma cells were noted on 
the blood films About nine months after this, the patient returned in com- 
plete relapse, with a red blood cell count of 800,000 per cu mm , white blood 
cells 4,200, hemoglobin 2 88 grams per cent Lymphosarcoma cells, 27 
per cent, and one blast were noted She received two blood transfusions 
and had another remission An examination four months later showed her 
red blood cells at a level of 3,600,000 pei cu mm , white blood cells 6,100 
and hemoglobin 75 pei cent (Sahh) (10 5 grams per cent), “lymphocytes ” 
59 per cent 

Effect of Roentgen-Ray Irradiation 

In 11 of the patients the leukemic phase started after roentgen-ray 
therapy, m two no roentgen therapy was given, and in two it is uncertain 
whether the patients had received roentgen therapy before they reported 
to the hospital or not A deciease in the number of leukocytes followed 
roentgen-ray therapy during the leukemic phase, m 8 patients, with severe 
leukopenia (3,500, 1,800 and 350 per cu mm ) developing m three patients 
In five patients there was a subsequent increase in number after the initial 
decrease There appeared to be two stages m the effect of roentgen-ray 
therapy, an initial decrease in the number of leukocytes, followed by a 
marked and rapid increase Thus m one man with a leukocyte count of 
50,000 per cu mm (96 per cent lymphosarcoma cells), 2800 r were given 
over 12 positions from May 20 to June 4 On the last day the count was 
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33,000 per cu mm Two days later the count was 156,000 per cu mm 
and the patient died In another patient the initial count was 10,500 leuko- 
cytes per cu mm On five successive days, 150 r were given The leuko- 
cyte count fell to 5,500 per cu mm It then rose gradually to 15,200 with 
66 per cent lymphosarcoma cells 43 days later Three days before death, 
which followed m two weeks, the count was 92,000, with 85 per cent 
lymphosarcoma cells A third example is that of a patient with 7,800 leuko- 
cytes per cu mm , who received 1,200 r over a five day period At the close 
of the treatments the leukocyte count was 6,800 per cu mm An observa- 
tion 41 days later showed that the count had increased to 50,000 per cu mm 
and three days later to 70,800 per cu mm The patient died within four 
weeks 

Pathological Changes in the Organs 

Autopsy studies of the organs of patients dying during the leukemic 
phase showed transformation, in varying degrees, of all lymiphoid tissue in 
the body, into the lymphosarcoma type The lymphoid follicles of the in- 
testine and colon, as well as the tonsil showed this change There was 
marked invasion of the bone marrow and subperiosteal extension, which 
also involved the surrounding tissues All of the organs showed invasion 
with lymphosarcoma cells Among those showing perivascular or tissue 
infiltration were the brain, capsule of the pituitary, the fatty envelope of all 
the organs (heart, kidneys, aorta), the myocardium, beneath the epicardium, 
bronchi, pulmonary alveolar walls, thyroid, esophagus, thymus, spleen, 
diaphragm, stomach, liver, gall-bladder, adrenal, kidney, ureter, skin, testes, 
epididymis, seminal vesicles and vas deferens The skull, when involved, 
showed osteolytic lymphosarcomatous infiltration 

Discussion 

The frequent occurrence of the leukemic state of lymphosarcoma after 
roentgen-ray therapy is of interest in connection with the observations of 
Krebs, Rask-Nielsen and Wagner 8 on the production of a “ leukosarcoma- 
tosis ” (aleukemic and leukemic) in white mice after irradiation They 
found that the leukemic phase developed late m the course of the disease and 
that, as in the cases cited here, the prognosis was bad 

In view of the tendency of the lymphosarcoma cell to invade the tissues 
it is not surprising that some of the cells enter the blood stream However 
it appears that the number does not reach leukemic proportions until there 
is extensive growth in moving organs, as the lungs This phenomenon is 
similar to that found in other types of leukemia (Isaacs 9 ) 

Summary and Conclusions 

1 The characteristics of 15 cases of lymphosarcoma cell leukemia are 
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2 The lymphosarcoma cell has characteristic cytologic features which 
facilitate its recognition m the blood stream This cell type ma) consti- 
tute 4 to 98 per cent of the leukocytes in the peripheral circulation 

3 The leukemic phase is usually ushered in with exacerbation of symp- 
toms and fever 

4 The leukocyte count may reach a maximum of fiom 23,000 to 156,- 
000, and there is progiessive anemia and thrombocytopenia 

5 The duration of the leukemic phase varies from two to 60 days 
(average 26 days) although one patient had a history of leukemia for over 
seven years 

6 There may be i elapses and remissions, but the prognosis is poor A 
temporary remission may be induced by roentgen-ray therapy, but this is 
followed by a relapse and death 

7 The disease appears to be a true lymphosai coma cell leukemia, rather 
than lymphosarcoma turning into lymphatic leukemia 
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THE FLOW AND CONCENTRATION OF BLOOD AS IN- 
FLUENCED BY ERGOT ALKALOIDS AND AS 
INFLUENCING MIGRAINE > 


By William G Lennox, M D , and Hildegarde C Leonhardt, 

Boston, Massachusetts 

In about 90 per cent of patients suffering from an attack of migraine 
headache, the injection of ergotamme tartrate causes complete disappearance 
of the pam and other symptoms 1 In the case of the more recently isolated 
alkaloid of ergot, ergonovme, clinical results are not so striking In our 
54 patients who received injection of the drug, pam was stopped m 39 per 
cent and was improved in a further 40 per cent 2 The beneficial action of 
ergot seems to be specific for headaches of the migraine type 3 These wel- 
come therapeutic results led us to investigate the physiological effects of these 
ergot derivatives 

In this communication we report the action of ergotamme and of ergo- 
novine on the speed of flow and on the concentration of blood as revealed 
by measurement of blood gases No observations of blood flow have been 
reported for ergonovme As for eigotamme tartrate, Lennox, Gibbs and 
Gibbs, 4 by means of a thermoelectric flow recorder inserted in an internal 
jugular vein of migraine patients, obtained records showing an increase of 
cerebral blood flow after intravenous injection, presumably a result of the 
coincident increase in blood piessure On the other hand, Herrick, 5 in dogs, 
obtained large increases in blood pressure but a decrease m blood flow which, 
on the average, was only one-fourth its initial value Presumably, the dif- 
ference m results can be accounted for by the fact that his dogs received 
a dose three or four times that used by us m human subjects 

Because epinephrine has been considered pharmacologically as the an- 
tagonist of ergotamme, parallel observations were made with this drug 


Materials and Methods 


Epileptic and other patients on the Neurological Service at the Boston 
City Hospital were used for these observations Subjects were in bed but 
not fasting Blood was drawn from the arm without stasis under oil, 
chilled and analyzed at once in the apparatus and by the technic of Van 
Slyke After the preliminary blood sample was taken, the subject was 
given either ergotamme tartrate, 0 5 mg intravenously , or ergono\ me, 0 6 
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mg intravenously or 12 cc by mouth, or epinephrine, 0 1 mg subcuta- 
neously + Records were kept of the subject’s blood pressure and pulse rate 
and of his symptoms The second blood sample was taken after a lapse of 
from 30 to 60 minutes (the interval required for ergotamine to stop a head- 
ache) After epinephrine injection, the interval was 40 to 70 minutes, the 
effort being to secure blood while the reaction was at its height 

Ordinarily, an alteration m blood flow would be shown by an alteration 
cf oxygen content, but when the concentration of red cells is changing, 
measurement of the oxygen saturation also is necessary The percentage 
of saturation was obtained by dividing the oxygen content of the blood by 
its oxygen capacity Changes m the oxygen capacity of the blood represent 
changes m the concentration of the red cells Results will first be stated, 
then discussed 

Effect on Oxygen Saturation or Venous Blood 

Ei gotamine TarUate Fourteen observations were made of changes m 
the blood gases of the venous blood of the arm following the intravenous 
injection of ergotamine In all these observations there was a wide scat- 
tering of individual results, but nearly all were in the same direction After 
injection of ergotamine, in three instances there was a decrease of oxygen 
saturation and m 11 an increase The average change was an increase of 
8 1 per cent (l e , from an oxygen saturation before injection of 63 5 per 
cent to 71 6 per cent satuiation after injection) (See the accompanying 
table ) The percentage increase m the average oxygen saturation of the 
blood (12 7 per cent) was not as great as the percentage increase m its 
oxygen content (17 7 per cent), because the oxygen capacity of the blood 
also increased 

Ergonovmc Eighteen patients were given ergonovine (Ei goklomn) 
In six instances, administration was intravenous, and m 12 instances, by 
mouth The average oxygen saturation of venous blood showed a definite 
increase of 10 6 per cent when the drug was injected and of 4 2 per cent 
when it was ingested A change greater after intravenous injection than 
after ingestion was to be expected The greater effect of ergonovine than 
of ergotamine is explainable by the larger dose contained m an ampule of 
ergonovine 

Epinephnne This drug was injected m 13 instances Results were 
less uniform than m the case of ergot A decrease m the oxygen saturation 

* Ergotamine tartrate ( Gynergen ) was supplied by the Sandoz Chemical Works, Inc, 
of New York, and ergonovine ( Ergoklomn ), by John Wyeth and Brother, Inc, of New 
York Each of these firms also contributed funds for the research Ergonovine was so 
named by the Council on Pharmacy and Chemistry of the American Medical Association 
Ergoklomn is a trade name The preparations of Ergoklomn furnished us, being brownish 
in color, presumably contained ingredients other than ergonovine, which in solution is clear 
Ergoklomn, however, had an action similar to other preparations of ergonovine m the 
clinical and laboratory tests which we used , 0 2 to 0 3 mg of ergonovine is equivalent 
to about 0 5 mg of ergotamine 
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Fig 1 The average and individual measurements of the change in the oxygen capacity 
of venous and arterial blood following the administration of ergotamme tartrate ergonovine 
( Ergoklonm ), and epinephrine The ordinant represents the absolute change in the oxygen 
capacity in volume per cent The columns indicate the average measurements for the group 
and the dots, the individual measurements The ergotamme was given intravenously m all 
cases The Ergoklonm was given by mouth except for those experiments in the venous 
column which were marked by crosses Crosses in this compartment indicate medicine 
gnen intra\ enoush The epinephrine m all cases was grven subcutaneoush 
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occuried in foui of the 13 observations and the average change was an in- 
crease of 5 8 pei cent 

Discussion In resume, the increase in the average absolute pei cent 
saturation of venous blood for the vanous groups, as well as the percentage 
increase over the preliminary measurements was as follows 


Ergotamine tartrate 

IV 

14 cases 

Absolute Increase 
Per cent 

81 

Percentage 
Increase 
12 7 

Ergonovme 

IV 

6 cases 

10 6 

18 6 

Ergonovme 

PO 

12 cases 

42 

80 

Epinephrine 

SC 

13 cases 

58 

89 


An increase in the oxygen saturation of venous blood means either a de- 
crease in the consumption of oxygen on the part of the tissues through 
which the blood passes oi an increase in the rapidity with which the blood 
flows through the part Epinephrine increases oxygen consumption, 
whereas in normal pei sons, eigotanune does not 7 However, most subjects 
were more lestless after injections than before, and their metabolic rates 
were presumably increased, therefore the increase in the speed of blood flow 
through the arms, especially in the case of epinephrine, was probably greater 
than the measurements indicate An increased cerebral blood flow following 
injection of epinephrine 8 and of ergotamine 4 has been demonstrated by 
other methods The increased cardiac output from epinephrine is well 
known 

Effect on Oxygen Satwation of Aitenal Blood Thirty-one obseiva- 
tions were made of arterial blood before and aftei the injection or ingestion 
of these three drugs As would be anticipated, changes in the average oxy- 
gen saturation were negligible Ergonovme given by mouth and epinephrine 
injections caused no significant alterations After injection of ergotamine, 
the oxygen saturation decreased by 2 2 per cent This decrease did not, of 
course, indicate a decrease of blood flow, the blood being arterial, but was 
due to an mciease in the oxygen capacity of the blood The oxygen content 
of the blood did not keep pace with the increase m its capacity, due possibly 
to an increased speed of blood flow through the capillaries of the lungs which 
allowed less time for the transfer of oxygen to the blood 

Effect on Oxygen Capacity of Venous Blood After injection of 
ergotamine, the oxygen capacity of venous blood was increased in all experi- 
ments save one The average increase was 0 90 volumes per cent ( from 
19 46 volumes per cent before, to 20 40 volumes per cent after the injection) 
Increase of a comparable magnitude occurred after ergonovme (0 84 vol- 
umes per cent when given intravenously and 0 86 volumes per cent when 
given by mouth) The changes after injection of epinephrine were variable 
and the average increase was only 0 15 volumes per cent Average results 
appear m the table and both average and individual results are indicated in 
the figure 
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Effect on Oxygen Capacity of Aitenal Blood The average increase m 
the oxygen capacity after ergotamme injection was 0 98 volumes per cent, 
and after epinephrine injection, Oil volumes per cent After ergonovme 
taken by mouth, the average increase was 0 47 per cent which was less than 
the increase which occurred in venous blood The average changes in 
arterial blood after ergotamme and epinephrine were almost identical with 
those occurring m venous blood 

Consolidating the observations for venous and for arterial bloods, the 
oxygen capacity of blood was increased by these drugs on the average as 
follows 


Ergotamine 

Ergonovme 

Ergonovme 

Epinephrine 




In Vol 

Percentage 



Per cent 

Increase 

IV 

27 cases 

0 94 

48 

IV 

6 cases 

0 84 

44 

PO 

22 cases 

0 68 

35 

sc 

21 cases 

013 

06 


Quantitative results therefore differ, the increase being of a different 
order for ergot derivatives than for epinephrine 

Edmunds and Nelson 9 have reported that the subcutaneous injection of 
epinephrine m 10 dogs caused an average increase of 23 per cent m the 
number of red cells of capillary blood The relatively small change which 
we observed is probably due to the fact that they injected 50 to 70 times 
the amount of epinephrine we used They attribute the polycythemia both 
to a loss of blood plasma and to the addition of red cells swept from the 
bone marrow We have no direct evidence as to which of these changes 
was responsible for the increased concentration of arterial and venous blood 
which follows the administration of ergot derivatives 

Inspection of the table shows that, irrespective of changes m the average 
oxygen content of the blood, the average carbon dioxide content decreased 
m each of the four different experimental procedures We believe tins de- 
crease was due to increased pulmonary ventilation associated with the rest- 
lessness which followed the injection of the drugs 

Discussion We have observed then that the ergot derivatives, ergota- 
mme tartrate and ergonovme, cause moderate increase m the speed with 
which blood flows through the arm as measured by the oxygen saturation 
of the venous blood This increase presumably is due to the increase m 
blood pressure which occurred m these cases 2 The increased pressure 
presumably followed a nuld constriction of peripheral arteries Pool and 
Nason 10 observed constriction of dural and skm vessels m animals In 
order to account for increased blood flow, the peripheral vasoconstriction 
if generalized, must be more than counterbalanced by the cardiac output' 
The beneficial results of ergot cannot be attributed soleh to the increased 
blood flow, because similar increase in flow took place when adrenalin was in- 
jected, but only in a minority of cases is the use of adrenalin followed by 
relief of migraine headache 
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There was an increase in the concentration of the blood following the 
administration of ergot The average degree of concentration differed for 
the three drugs used, the order being ergotamine, ergonovine and epine- 
phrine This is the same order in which these drugs are effective m stopping 
migraine attacks In fact, the quantitative differences between the ergot 
fractions on the one hand and epinephrine on the other are so great as re- 
gards their effect on headache and on the concentration of blood that altera- 
tions of blood concentration might be suspected of playing a dominant role 
m migraine headache We do not believe, however, that relief of migraine 
attacks is due simply to a concentration of red cells in the blood If it were, 
therapeutic results m migraine would have been reported m conditions 
associated with dehydration of the blood, such as starvation, purgation and 
profuse sweating 

There is indication, lather, that ergot m the therapeutic doses employed, 
causes a “ tightening up ” of the blood vascular system, an increased tone 
to arteries whose tone may have been impaired, increase in blood flow and 
possibly of cardiac output, and a decreased volume along with an increased 
viscosity of the blood These observations would seem to dovetail with 
those of Wolf, 11 who, after ergotamine injection, observed a 50 per cent 
1 eduction in the pulsation of temporal arteries of patients having migraine 
headache, the reduction paralleling in time the relief from headache The 
increase of spinal fluid pressure which follows injection of ergot, reported 
by Pool, von Storch and Lennox, 12 might be due to a transfer of fluid from 
ceiebral capillaries Also, Pool and Nason 10 observed consistent constric- 
tion of dural and skm vessels after ergotamine, whereas pial vessels behaved 
variably The dural vessels are presumably more at fault m migraine head- 
aches than those in the cerebrum Our observations, therefore, may form a 
link m the explanation of the mechanism of migraine headaches when such 
explanation is complete The final chain of reasoning must, however, be 
distinctive for migraine as contrasted with non-migraine headaches, and 
must explain not only the headache, but the visual, the sympathetic and the 
peripheral sensory disturbances which form a portion of the migraine syn- 
drome 


Summary 

Ergotamine tartrate was administered to 27 subjects, ergonovine to 28 
and epinephrine to 21, in order to observe the effect on the flow and the 
concentration of blood as measured by changes in the concentration of blood 
gases 

The parenteral administration of ergotamine, of ergonovine and of 
epinephrine produced a percentage increase in the average oxygen saturation 
of venous blood from the arm of 12 7 per cent, 18 6 per cent and 8 9 
per cent respectively 
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The ergot derivatives injected mtravenousjv produced a definite increase 
m the oxygen capacity of both venous and arterial blood, the combined per- 
centage increase being for ergotamme, 4 8 per cent, and for ergonovme, 
4 4 per cent In contrast, epinephrine caused insignificant increase, 0 6 
per cent 

Therefore, these ergot derivatives, like epinephrine, cause increase in the 
rate of blood flow through the peripheral tissues Unlike adrenalin, ergota- 
rame and ergonovme concentrate the blood The specific effect of ergota- 
mine and of the less effective ergonovme m relieving migraine headache may 
be partially explained by their action in increasing the tone of arteries In- 
crease m blood pressure and blood flow and decrease m blood volume may 
be the result of the increase in arterial tone These observations may form 
a link m the chain of reasoning which ultimately will explain the mechanism 
of migraine 


Effect of Ergotamine Tartrate, of Ergonovme, and of Epinephrine on Blood Gases 


Arm Vein 

No 

of 

Cases 

o 2 

Content 
Vol % 

0 2 

Capacity 
Vol % 

0 2 % 

Satura- 

tion 

CO» 

Content 
Vol % 

Ergotamine, I V 

Before 

After 

14 

II 

12 38 

14 58 

19 46 

20 40 

63 5 

71 6 

53 36 
5146 

Ergonovme, I V 

Before 

After 

6 

■ 

m 

57 0 

67 6 

56 23 

51 48 

Ergonovme, P 0 

Before 

After 

12 

■ 

18 91 

19 77 

52 1 

56 3 

56 03 

54 54 

Epinephrine, S C 

Before 

After 

13 

13 06 

14 28 

20 26 

20 41 

64 5 

70 3 

52 71 

47 12 

Arterial 


1 


■ | 


Ergotamine, I V 

Before 

After 

13 

18 61 

19 18 

19 54 

20 52 


47 97 

46 88 

Ergonovme, P 0 

Before 

After 

10 

19 00 

19 49 

n 

93 5 

93 9 

46 55 

46 37 

Epinephrine, S C 

Before 

After 

8 

19 09 

18 96 

i 20 24 

20 35 

94 1 

93 2 

48 15 

47 77 
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AN ARTICLE CONTRIBUTED 7 0 AN ANNIVERSARY VOLUME IN HONOR 
OF DOCTOR JOSEPH HERSEY PRATT 

INTRAVENOUS LIVER EXTRACT IN THE THERAPY 
OF PERNICIOUS ANEMIA, REPORT OF A CASE - 

By H B Mulholland, M D , F A C P , University, Virginia 

It is a common observation that patients with pernicious anemia may 
fail to respond to the oral administration of liver, liver extract and ven- 
tricuhn, and that these same patients will respond promptly to an extract 
given intramuscularly Satisfactory and more rapid improvement in the 
patient’s blood has been frequently noted after intravenous injection of spe- 
cially prepared liver extract lf 2 ’ s ’ 4 ' 5 However, this intravenous therapy is 
not m general use because of the side reactions noted in many cases 

The case of pernicious anemia reported in this paper is of interest be- 
cause on the first admission the patient lesponded m a characteristic manner 
to the administration of liver extract intramuscularly and subsequently he 
had a relapse On further treatment a progressive aplastic state continued 
despite the administration of oral liver, intramuscular extract, ventricuhn 
and blood transfusions Finally liver extract given intravenously resulted 
in a prompt and complete remission 

Case Report 

E L J , white farmer, aged 62, admitted to the hospital on November 19, 1934, 
complaining of weakness and generalized aching of three weeks’ duration Five 
years before his admission, while working for the State Highway Department he 
noted an increasing weakness which progressed finally to the point of difficulty in 
walkitig There was no numbness or tingling He was admitted to a Washington 
hospital where a diagnosis of pernicious anemia was made and he began taking livei 
by mouth After a year’s rest he was again employed and continued work for eight 
months At the end of this period he reported that while cranking a car he felt 
something “ give way inside of him," and that he had been unable to work since then 
The patient’s therapeutic regime was now changed to lner extract per os and later it 
was given intramuscularly His treatment had been most irregular and he described 
periods of weakness coinciding with the times in which he had no therapy Three 
years ago a lumbar puncture was done and he stated that he has been unable to walk 
since that procedure Four blood transfusions had been administered during the past 
year Three weeks before admission his local physician advised hospitalization be- 
cause of weakness, palpitation of the heart and poor appetite 

The physical examination revealed an undernourished, elderly, pale man The 
mucous membranes were pale and the sclera lemon tinged The tongue was smooth 
and glistening The heart, lungs and abdomen were normal The blood pressure 
"as 110 mm of Hg systolic and 45 diastolic, pulse 112, and there was slight pitting 
edema of the slims A bilateral lndrocele was present The patellar reflexes were 
hyperactive, ankle clonus was present and there was a positive Babmski sign The 
vibratory sense w-as absent below the knees The patient could not walk 
*Recened for publication August 4, 1937 

From the Department of Internal Medicine, University of Virginia Hospital 
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Laboratory examinations showed the following Hemoglobin 22 per cent (Dare), 
red blood cells 1,900,000, white blood cells 3,000, with band cells 4 per cent, segmented 
51 per cent, small lymphocytes 43 per cent, large mononuclears 2 per cent The plate- 
let count was 137,000, the reticulocytes 1 5 per cent, color index 52, volume index 
42, and the icterus index 15 The smear showed the red cells to have a marked 
amsocytosis with many microcytes, a few macrocytes, moderate poikilocytosis, and 
a moderate diffuse polychromatophiha was present One normoblast was seen No 
free hydrochloric acid was present m the stomach contents after the injection of 
histamine The Wassermann and Kahn were negative 

From the history and findings a diagnosis of pernicious anemia was made and 
intramuscular liver therapy inaugurated After one week of treatment the volume 
index changed to 1 2 and the color index to 1 2 The patient responded typically 
to this therapy as indicated in chart 1 Throughout his stay m the hospital he was 



given iron and ammonium citrate, 90 grs daily On discharge 41 days after admis- 
sion he had improved in all respects, and he could move his legs without difficulty 
After leaving the hospital this patient took his liver extract intramuscularly 
(2 cc) once weekly for a while, then the interval between treatments became 
lengthened to every two weeks and finally once a month He again became pro- 
gressively weaker, with all of his old symptoms returning On December 29, 1935, 
the patient was readmitted In the period between the two admissions he had not 
been able to walk The physical examination showed that the patient was again 
pale and thin The blood pressure was 96 mm of Hg systolic and 54 diastolic, and 
the knee jerks hyperactive, ankle clonus present with bilateral positive Babmski On 
the whole he was in the same physical state as on the previous admission Laboratory 
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examinations showed a hemoglobin of 35 per cent (Dare), red blood cells 1,740,000, 
white blood cells 2,800, and the differential essentially the same as on the last ad- 
mission The smear showed many macrocytes and a few poikilocytes The color 
index was 1 3, volume index 1 4, reticulocytes 0 2 pei cent, and the icterus index 10 5 
A mild cystitis was also found to be present A gastrointestinal roentgen-ray series 
was negative 

The patient was given 10 c c of concentrated intramuscular liver extract (Eh 
Lilly) followed by 2 c c of the same pieparation every four days In spite of this 
therapy there was very little reticulocyte response, the red count and hemoglobin 
decreased and the patient showed a progressive loss of strength and appetite Parke 
Davis’ intramuscular extract was then given and blood transfusions, liver by mouth 
and ventricuhn were all tried with only temporary effect Finally it was decided to 
give an intravenous preparation * Twenty cubic centimeters were administered 
intravenously very slowly and this was followed by a chill and a temperature of 
104° F Following this the patient showed improvement in his condition, the 
reticulocytes rose and the blood picture m general showed evidence of the in- 
fluence of the active principle in liver On each subsequent injection of liver intra- 
venously (five in all) the reactions became decreasingly severe with only slight 
flushing of the face and a little shortness of breath Iron and ammonium citrate 
(90 grains daily) was given from the day of admission to the day of discharge 
The essential data are given in chart 2 The patient was discharged 120 days after 



Chart 2 


idmissiou m good general condition, with a normal blood count, but he was still 
unable to walk He is being maintained at home m a good state of health with a 
noi mal blood picture by an intramuscular injection of 2 c c of liver extract once a 
week 


* An intrav enous extract prepared by Parke Dav is Co 
couttesj of Dr Raphael Isaacs, Ann Arbor, Mich 


was obtained through the 
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Comment 

In a review of the literature no mention was found of a similar case of 
pernicious anemia Rhoads and Miller 6 cite two cases of sprue that failed 
to respond to inti amusculai extract but recovered piomptly when the extract 
was given intravenously Castle et al 7 also emphasize the importance of 
intensive parenteral tlieiapy in this condition One can only speculate with 
lespect to the failure of this patient to respond to the usual therapeutic 
procedures used in treating pernicious anemia The only eudence of in- 
fection was found in the bladdei and it seems doubtful that this was suf- 
ficient to prevent an adequate response 

Minot 8 has called attention to the importance of adequate quantitative 
treatment in pernicious anemia, and it is possible that in this case the amount 
of liver used was not sufficient even when given intramuscularly The only 
alternative explanation that can be offered is that the extract was not utilized 
which seems doubtful m view of the subsequent conti ol by the intramuscular 
pieparation It is thought, however, that the case presents a method of 
dealing with an interesting therapeutic problem which might be useful m 
similar situations 
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AN ARTICLE CONTRIBUTED TO AN ANNIVERSARY VOLUME IN HONOR 
OF DOCTOR JOSEPH HERSEY PRATT 

FAMILIAL SHIFT TO THE LEFT OF THE LEUKO- 
CYTES (PELGER’S NUCLEAR ANOMALY OF THE 
LEUKOCYTES), WITH REPORT OF A CASE* 

By Wilder Tileston, M D , N ezv Haven, Connecticut 

In 1928 Pelger 6 reported to the Dutch Pathological Society at Amster- 
dam two cases showing an anomaly of the leukocytes, hitherto undescribed 
m the literature The neutrophiles, eosmophiles and basophiles all showed a 
large percentage with non-segmented nuclei, and the segmented forms were 
represented almost exclusively by those with only two nuclei Furthermore, 
the nuclei differed from those met with in the ordinary shift to the left of 
infectious diseases, in that they had a remarkably regular shape with even 
contours lhe protoplasm of the neutrophiles on the other hand showed 
fine even granulations, of the type seen m mature cells His first case was a 
woman who suffered from cachexia of obscure origin, and died of a ter- 
minal pulmonaiy infection , there was no autopsy His second patient was a 
man with splenomegaly, material obtained by puncture of the spleen was 
injected into a guinea-pig and caused tuberculosis m the animal Pelger 
believed that the anomaly of the leukocytes was pathological, in some man- 
ner connected with tuberculosis, and of bad prognostic import 

Three years later Huet 4 discovered a similar hemogram m a niece of 
Pelger’s first patient, and investigating other members of the family, found 
it in them also He was therefore the first to recognize the familial char- 
acter of the anomaly, and since it was present in healthy people, he declared 
it to be without pathological significance Huet also reported two other 
families with this condition, there was no interrelationship between these 
families 

Other reports soon followed, so that up to the present time there have 
been recorded five such families in Holland, three m Germany, one each m 
Switzerland, Czechoslovakia, and the United States It has been shown 
that the anomaly is inherited as a dominant Mendehan character, not sex- 
linked 

The following case, taken from the writer’s private practice, seems 
worthy of record It is the second to be reported in this country, and the 
first involving a person of English ancestry, Peterson’s 7 publication having 
concerned a Chinese family ' 

Case Report 

The patient, a lawyer non 73 years of age, has been under the writer’s care for 
the past 26 y ears In January 1918 he had an attack of lobar pneumonia of moderate 

1937* PreSCnted at thC AnnUal Meetm S of Association of American Physicians, May 5, 
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severity, with high fever and terminating by crisis, the leukocyte count was 16,600 
with 82 per cent neutrophiles In November 1918 he had influenza, with a tem- 
perature of 103 degrees and a leukocyte count of 3,500, no differential count was 
made These facts are interesting as indicating a normal reaction to infection on the 
part of the bone marrow 

For the remainder of this long period he has had no serious illnesses, and is now 
in good health and active m the practice of his profession 

Five years ago he had an attack of syncope, the cause of which was undetermined, 
and a routine examination of the blood disclosed the fact that, although there were 
no signs of infection and the total leukocyte count was normal, more than half of 
the neutrophiles were non-segmented or staff forms, and that the nuclei of the re- 
mainder had, almost without exception, only two lobes This curious condition has 
persisted ever since, with little change in the relative proportions (table 1) Most 


Table I 


Date 

Red 

Cells 

Millions 

Hgb 

% 

Leuko- 

cyte 

Count 

Neutrophiles 

■ 

Mono- 

cytes 


Baso- 

philes 

Staff 

Cells 

Segmented 

Cells 

11-18-31 

44 

70 

8,600 

34 

26 

22 

9 

9 

0 

12-18-31 

49 

75 

7,100 

26 

16 

39 

11 

8 

0 

1- 6-32 

— 

— 

— 

34 

24 

17 

15 

10 

0 

3-15-32 

— 

75 

6,200 

46 

16 

30 

5 

3 

0 

6-13-32 

— 

75 


43 

19 

29 

4 

5 

0 

12- 5-32 

— 

70 

7,700 

47 

17 

23 

4 

9 

0 

5-13-33 

— 

75 

5,300 

32 

24 

36 

6 

2 

0 

10-13-33 

— 

80 


36 

15 

33 

12 

3 

1 

7-31-34 

— 

80 

5,800 

32 

21 

30 

10 

4 

3 

4-18-35 

— 

80 

— 

36 

30 

25 

4 

5 

0 

11-11-35 

— 

80 

— 

36 

25 

29 

85 

1 5 

0 

11-11-36 

— 

80 

— 

32 

22 

30 

10 

5 

1 

4-28-37 

34 

75 

6,100 

38 

24 

27 

8 

3 

0 

6- 2-37 

4 7 

88 

7,800 

43 

21 

27 

5 

3 

1 


of the smears have shown no nuclei with more than two lobes , rarely one with three 
lobes has been present (up to 1 5 per cent in the differential count), but never any 
with more than three lobes 

The appearance of the nuclei of the neutrophiles is unusual, the contours being 
smooth and regular, m contrast with the irregular shapes seen m the ordinary shift 
to the left, and in normal blood A fair number of the non-segmented forms (up 
to 12 per cent of all neutrophiles) might be classified as “juvenile,” by reason of 
their broad kidney-shaped nuclei, no myelocytes were encountered The segmented 
cells have two oval or round nuclei, connected by a fine thread 

The protoplasm of the neutrophiles shows no abnormalities, toxic granulation 
and vacuolization being uniformly absent 

The eosinophiles are affected in a similar way, but to a less marked degree, a 
differential count of 100 eosinophiles showing 38 per cent non-segmented, 62 per 
cent two-lobed, none with more than two lobes It should be noted that m normal 
blood segmentation of the eosinophiles is not carried out to the same extent as it is 
m the case of the neutrophiles, 76 per cent having two nuclei, and only 19 per cent 
more than two However, staff cells normally make up only 3 per cent of the total, 
according to Zundel 10 
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It was difficult to determine whether the basophiles were mvohed or not, on 
account of the scarcity of these cells, and their frequent failure in normal blood to 
show clear-cut segmentation into several nuclei 

When treated with Goodpasture’s stain, all of the neutrophiles showed abundant 
oxidase granules In a supravital preparation examined by Dr R M Thomas, all of 
the granulocytes shov r ed motility, and no abnormal granulations w r ere present 

An attempt to estimate the phagocytic activity of the leukocytes, made by Prof 
George H Smith, disclosed an interesting phenomenon, hitherto undescribed in this 
condition, on centrifugation of the oxalated blood, the leukocytes gathered together 
into a sticky mass, so cohesive that it was impossible to draw' them up into a pipette, or 
smear them on a slide No explanation of this curious behavior was forthcoming 
The differential count w’as normal, so far as lymphocytes, monocjtes and baso- 
philes were concerned A tendency to eosinophiha (up to 10 per cent) was present, 
for w'hich no cause was apparent, it is interesting to note that a grandnephew of the 
patient, otherwise healthy and not showing the anomaly, had 18 per cent eosmoplnles 
In some of the cases reported in the literature eosinophiha has been present but not 
often enough to suggest any connection with the anomaly 

The red count, hemoglobin, and total leukocyte count were wnthin normal 
limits, apart from a trifling anemia, and the red cells showed no abnormalities The 
platelet count w r as 240,000, the reticulocytes numbered 0 8 per cent The coagulation 
tune was 8 minutes, the bleeding time 1% minutes The patient’s blood group is “ A ” 
(international nomenclature) The sedimentation rate was not determined 

Investigation of the relatives of the patient w'as disappointing He has had no 
children, and both his brothers are dead Examination of smears of all the children 
and grandchildren of these brothers, to the number of eight, and of two cousins, failed 
to reveal the anomaly in any of them It is therefore impossible to state positively 
whether the condition in this person is familial or not, but since all of the cases re- 
ported in the literature have been familial, it maj be assumed that it is 

The family history reveals a tendency to arterial disease One brother died at 50 
of a ruptured aneurysm of the iliac artery, the result of atheroma, the other died 
suddenly, of coronary occlusion, at the age of 57 The only sister w'as still-born 
The father, however, lived to the age of 96 

Physical examination, April 22, 1957 Age 73 years A tall thin man weigh- 
ing 148 pounds Color fair, pupils equal and react to light, arcus senilis present, 
sclerae faintly yellowish Mouth and throat negative Thyroid gland and lymph 
nodes not enlarged Heart of normal size, action regular, there is a rather loud 
systolic murmur in the aortic area, transmitted towards the neck Pulse rate 56, 
blood pressure 104 systolic and 58 diastolic, the peripheral arteries are moderately 
thickened Abdomen natural, liver and spleen not enlarged Knee jerks and plantar 
reflexes normal On the skin of the neck and upper part of the chest anteriorly there 
are numerous rounded or flattened papules of a yellowish-white color, a biopsy was 
done, and a diagnosis of multiple benign cystic epithelioma was made The urine is 
negative Wassermann and Kahn tests of the blood negative Blood group “A” 
(international nomenclature) The patient has shown a pronounced arcus senilis 
and a systolic murmur in the aortic area since the age of 47 years 

Discussion or the Literature 

The blood picture as first discovered by Pelger has been verified by all 
subsequent observers Unfortunately Pelger’s description is not to be found 
in print, except as quoted by some of the Dutch writers, for the account 
of his original communication to the Dutch Pathological Society 0 meiely 
alludes to a demonstration of two patients with a rare anomaly of the 
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leukocytes, without any description of the blood picture, the promised 
extensive article on the subject never appeared Staff cells have been 
present in large numbei s m all cases, and have almost invariably exceeded the 
segmented forms Cells with more than two nuclei have been found rarely, 
or not at all The shift to the left has gone as far as juvenile cells, but 
myelocytes very seldom have been noted, and then m small numbers (0 5 
per cent, Schilling) The proportion of juvenile cells has varied widely, as 
might be expected on taking into account the element of subjectivity m the 
classification of this form of cell Schilling, on examining smears from 11 
cases, found the juveniles making up the majority of the non-segmented cells, 
but Undritz recorded only from 2 to 9 pei cent 

All authors are agreed that the eosmophiles are involved in the shift, 
but as regards the basoplnles opinions are divided No extensive studies of 
the basoplnles have been made 

Toxic granulation of the protoplasm of the neutrophiles has been absent, 
except m one of Zundel’s cases 

The response to infection has been reported only in one instance , m one 
of Huet’s cases during an acute unspecified infection the percentage of staff 
cells rose from 26 to 44 per cent 

No studies of the bone marrow have been made, nor have any autopsies 
been performed 

The sedimentation rate has been normal in all the cases in which it has 
been measured, m contrast to the increased rate met with in the infectious 
shift to the left 

Blood grouping seldom has been determined, Jordan’s patient belonged 
to group “ O,” the writer’s to group “ A ” 

The familial character of the anomaly has been proved m all the cases 
reported up to the present time, with the exception of Pelger’s second 
patient, and the case of Chevallier and £ly, 3 in both of which the relatives 
were not investigated The trait has been found present m three genera- 
tions by Huet, Jordans + and Peterson It has been transmitted by both 
sexes, and males and females are affected in equal proportions (exactly 50 
per cent of each) It is therefore not sex-linked In no case have the off- 
spring of unaffected members shown the anomaly The proportion of the 
affected among the children of affected parents has varied from 50 to 100 
per cent, Alieff and Reekers found 7 out of 14 affected, Huet 3 out of 6, 
Jordans 6 of 9 in the second generation, 3 of 6 in the third, Zundel 4 of 6, 
and 3 of 4 in the second and third generations respectively The highest 
incidence was in the family of Undritz, in which all of 5 living members 
of the second generation were affected (two had died without investigation), 
and all of 3 siblings in the third generation In no instance have both 
husband and wife been proved to be bearers of the trait 

in Bu/ger’s'arhde llj IS ldentlCal " lth family “ Q ” of Bur S er > the family tree is completed 
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It is thus appaient that the anomaly is a dominant Mendehan character, 
not sex-lmked 

A large majority of the affected persons have been healthy, and there 
is no evidence that there is any unusual tendency to disease in these families 
Many of them have had members who were tuberculous, but this may be 
accounted for by the ubiquity of this malady, and by the fact that the 
anomaly is more likely to be detected in the case of tuberculous patients m 
sanatoria, because of the periodical examinations of the blood which are 
made theie The Wassermann test has been negative m all of the cases in 
which it has been done The association with hyperthyroidism m Peterson’s 
family (5 cases) is unique in the literature 

The occurrence of this anomaly exclusively as an inherited trait indicates 
that the segmentation of the nuclei of the neutrophiles and eosmophiles is 
regulated by a constitutional factor When this becomes modified by the 
process of mutation, the anomaly takes place, and is transmitted to the 
descendants as a dominant character 

Diagnosis The diagnosis can be made from the stained smear by one 
who is familiar with the condition, on the following points ( 1 ) The even 
contour and tendency to kidney shape with rounded ends on the part of the 
nuclei of the staff cells, (2) the failure to find neutrophiles with more than 
two nuclei, and (3) the absence of toxic granulation In all of these re- 
spects the blood picture differs from the infectious shift to the left In 
case of doubt the absence of signs of infection m the patient, and investi- 
gation of the relatives will clarify the situation Failure to recognize the 
condition may lead to a serious mistake in prognosis 

The anomaly might be of medico-legal importance, as regards questions 
of identity and paternity 

Prognosis From the evidence available, it appears that the health of 
persons with this anomaly is not adversely affected, and that their leukocytes 
are adequate so far as function is concerned 

Summary and Conclusions 

1 A case of familial shift to the left of the leukocytes is reported, m 
which no other members of the family were found to be affected, probably 
on account of the lack of direct descendants 

2 The typical blood picture was present, viz , a high percentage of staff 
cells, mostly of crescentic or kidney shape, absence or extreme rarity of 
segmented forms with more than two nuclei , even contour of the nuclei, and 
absence of toxic granulation 

3 The literature is discussed 

The writer extends his thanks to Dr R M Thomas and Prof George H Smith 
for assistance in the blood studies, and to Professor J G Dusser de Barenne foi 
translating the Dutch articles 
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CASE REPORTS 


TRANSVERSE MYELITIS FOLLOWING MUMPS’ 

By A C Fortney, M D , Faigo, Ncnth Dakota 

Although it is not unusual to find meningitis, encephalitis, neuritis, and 
delirium as complications of mumps, myelitis is most uncommon Woltman and 
McKaig reported such a case in 1933, and at that time a very close search of the 
literature revealed only one other case, that of Warrington’s reported m 1914 
However, a third case was reported by Kuligowski in October 1933 I should 
like to add anothei to those reported 

Case Report 

Mr N E , white male, aged 39, hardware dealer, first contracted mumps on 
December 26, 1935 Involvement first appeared in the right parotid, and four days 
later the left side became swollen Mild bilateral orchitis developed, but rapidly sub- 
sided His symptoms were mild Delirium, headache, and neuritis did not appear 
He did not feel sick enough! to remain m bed longer than two days On the evening 
of January 6, 1936, twelve days after the onset of the mumps he first noticed a little 
tingling in the soles of both feet He had had no headache nor any pain in the neck 
or back By the afternoon of January 8 his legs were so weak that he had to hang 
onto chairs or the wall to keep from falling down By this time the tingling in the 
soles of the feet and legs had given away to a numb feeling At this time, it had 
been 16 hours since he had urinated, and 24 hours since his bowels had moved In 
spite of this he had neither the desire to urinate or defecate, nor did he experience 
any pam m the region of the bladder Large doses of patent cathartics failed to 
move his bowels 

The next morning, January 9, his family physician was called who catheterized 
him, and obtained a large amount of urine which was not measured A large soapy 
enema was given but had to be siphoned off as the patient was unable to expel it 
His temperature was 100° F , pulse 84 and white blood cells 10,500 The patient was 
then moved to a hospital, where I saw him in consultation with Dr O S Craise of 
Towner, North Dakota, on January 10 A spinal puncture on admission revealed 
clear fluid under normal pressure Five cells were counted and there was a trace 
of globulin 

Past History He had never had mumps until the present attack He had had 
the other usual childhood diseases without any complications He had had no serious 
illnesses, injuries, or operations 

Family Hist oiy Father died of arteriosclerosis Mother living and well 
Three brothers are living and well No history of cancer, tuberculosis, diabetes, or 
insanity ' , 

Physical Examination The patient was a well developed and nourished white 
male of apparent age lying quietly in bed in no distress The respirations are free 
and easy, cyanosis is absent and orientation is normal The entire physical examina- 
tion except as related to the nervous system is negative 

* Received for publication February 26, 1937 

From the Department of Internal Medicine, Hanna, Clay and Lancaster Clinic, Fargo, 
N Dak. 
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Nentologtcal Examination The pupils are equal and regular and respond nor- 
mally to light and accommodation The fundi are normal Extra ocular movements 
are normal The patient has noticed no diplopia The ears are normal, and hearing 
as tested with a watch is normal for both ears There is no demonstrable weakness 
of the facial muscles Sensation to pm prick, cotton, heat and cold over the face, 
neck, and scalp is intact The tongue protrudes in a straight line and the gag reflex 
is present There is no difficulty in swallowing water 01 solid foods There is no 
weakness of the sternocleidomastoid muscles There is slight rigidity of the muscles 
of the neck to anterior flexion There is no swelling of the parotid glands 

Sensation, motor power, and reflexes are normal m the upper right extremity 
There is a slight but definite weakness of the entire upper left extremity to all move- 
ments The biceps and triceps reflexes are hyperactive Sensation to pain, light, 
touch and temperature changes is slightly impaired in this member 

At the level of the third rib, diminution of sensation to pain, light touch and 
temperature begins to appear From the level of the fifth rib and downward, these 
sensations are completely lost The abdominal and cremasteric reflexes are absent 
On auscultation of the abdomen, peristalsis is noted, and seems to be of normal 
intensity 

Both lower extremities are completely flaccid, and all superficial sensation is lost 
Deep sensation is present The patellar and ankle reflexes are weak Patellar and 
ankle clonus is absent There is bilateral positive Babmski and Oppenheim On 
the right, position sense for the toes is normal, but erratic on the left There is com- 
plete loss of bladder control The rectal sphincter is toneless and the rectum re- 
mains widely opened after digital examination 

A spinal puncture was performed without anesthesia, the patient being aware 
only of a pressing feeling in the back The fluid was clear and under 10 mm of 
mercury pressure On jugular compression the pressure promptly rose to 24 mm 
and when released, promptly fell to its original level Fifteen c c of the fluid were 
removed and the neck rigidity which was previously noted completely disappeared 
A diagnosis of transverse myelitis, probably due to the virus of epidemic parotitis, 
was made It was felt that the outcome depended entirely upon the degree of perma- 
nent damage to the cord which only time would tell It was further felt that cystitis 
and possibly pyelitis would result from the frequent catheterizations, and that this 
factor would be the most important m determining whether or not the patient would 
survive Absolute bed rest, abstinence from any passive manipulations until improve- 
ment began, and splinting of flaccid extremities were ordered Rigid attention to the 
care of the skin was emphasized No medication was ordered except that necessary 
for intermittent alkahnization and acidification of the urine 

Progress In the next few days the left arm became practically useless and 
flaccid Following this there was very little change in the patient’s condition up to 
the time he was discharged from the Hospital, on February 13, 1936 The only sign 
of return of function at that time was the ability to move the great toe on the right 
foot The hospital regime was continued at home and gradual improvement began 
I next saw him on May 3, 1936 At the time he was in the best of spirits, and 
thoroughly convinced that he was going to get well Power in the left upper ex- 
tremity was now comparable to that of the right He was able to come to a sitting 
position m bed without any assistance The abdominal reflexes and cremasteric 
reflexes were sluggish A rounded, rather tense, painful mass appeared above the 
symphvsis to a point half way to the umbilicus This was a distended bladder The 
patient was able to mo\e in any direction m bed without aid However, on deter- 
mining the strength passively in his legs it was still found to be much diminished, in 
the left more so than in the right Astereognosis and adiadokokmesis were absent 
Position sense of the toes was normal Sensation to pm pricks, cotton, and tern- 
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perature changes was practically normal over the entire body A specimen of urine 
was bloody Patient was having a definite overflow type of urination, and was still 
being catheterized daily It was evident that a severe cystitis was present The 
temperature showed daily fluctuations, going as high as 100 5° F 

The remainder of the physical examination was normal At that time it was 
evident that the patient was making very satisfactory progress m every way except 
in regai d to the urinary tract infection The risk of a general infection was still a 
definite one In July 1936, he returned to the Hospital and a cystotomy with supra 
pubic drainage was done Since then his urinary infection has cleared up consid- 
erably and now he has complete control of the bladder and bowels He is able to 
walk around with practically no difficulty The patient may be classified as a com- 
pletely recovered case 

Summary 

A case of myelitis following mumps is presented The rarity of the entity is 
made note of, there being only three other cases reported m the available litera- 
ture This case corresponds very closely as to time of onset, symptoms and 
clinical findings to those reported by Woltman, Warrington and Kuligowski ex- 
cept for the absence of back pains 

The prognosis in this type of complications must be guarded In the four 
cases reported, one died on the ninth day of illness , one showed no improvement 
19 months after onset , one was completely well at the end of eight weeks, and 
the case reported here showed complete recovery at the end of seven months 
Only conservative treatment was instituted However, the use of con- 
valescent serum mtra-spmally and mtra-venously and the employment of 
frequent spinal puncture might well be given a trial m such instances of 
spinal cord involvement following mumps 
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INTERNAL HYDROCEPHALUS FOLLOWING REPEATED 
INTRAVENTRICULAR HEMORRHAGES * 

By Francis J Scully, M D , F A C P , Hot Springs , Arkansas 

Spontaneous intraventricular hemorrhage is quite rare and when it occurs 
is usually promptly fatal A recurrence of such a hemorrhage is therefore quite 
unusual The following case is especially interesting because of the develop- 
ment of an extensive internal hydrocephalus following repeated intraventricular 
hemorrhages 

Case Report 

Mrs J S , aged 60, was seen in consultation with Dr H A Ross of Arkadelphia 
on November 1, on account of a persistent headache and dizziness On October 16 

* Received for publication August 24, 1936 
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the patient had suddenly dropped over unconscious while sewing She had previously 
felt well, and that morning had eaten breakfast as usual She remained comatose for 
about 15 minutes Following this attack she had developed headache, which gradually 
became more severe and had continued since She required morphine, bromides, and 
amytal to keep her comfortable The headache was persistent and extended down 
into the back of the neck For three days there was rather marked vomiting and 
the vision became blurred These symptoms had shown improvement until on Oc- 
tober 31, when she had two mild convulsive attacks with some movement of the right 
arm over the chest At the onset of the illness the blood pressure was 180 mm of Hg 
systolic 

The patient had had influenza five years before A panhysterectomy had been 
performed 20 years before on account of a tumor of the uterus, which was thought 
to be cancerous She had borne six children, five of whom are living 

Examination showed the patient to be rather pale and in a semi-stupor The 
heart and lungs were normal Blood pressure 160 systolic and 80 diastolic, pulse 60, 
temperature 98 4° F The peripheral vessels showed a moderate sclerosis The pu- 
pils were small and equal, and reacted only slightly to direct light due to opiates 
Ophthalmoscopic examination showed a choking of both discs The tongue was 
extruded m the midline The deep reflexes were active and there was no paralysis or 
sensory changes m the extremities 

Laboratory tests showed hemoglobin 60 per cent, red blood cells 3,280,000, and 
white blood cells 10,100 The Wassermann test was negative on both the blood and 
the spinal fluid The spinal puncture yielded fluid under increased pressure, showing 
a heavy trace of globulin and many red blood cells The fluid was of a golden yellow 
color, but did not clot on standing 

From these findings it was thought the patient had a brain tumor m which a 
hemorrhage had occurred, and that the convulsive attacks had appeared during the 
period of active bleeding Since there were no localizing symptoms, and since there 
had been a period of recovery after the first hemorrhage, it was thought best to 
keep her quiet m bed and to use sufficient sedatives to control the discomfort, m the 
hope that the bleeding would subside and that immediate surgical intervention would 
not be required 

During the month of November the patient improved There were several mild 
attacks but no stupor following them There was improvement m the vision and 
when seen by Dr O H King, on November 20, the eye grounds were normal 

On December 2 the patient had a severe convulsive attack, with gradually in- 
creasing stupor, which continued until she died 

Autopsy The brain was removed and examined by Dr D C Lee, who reported 
that on section the bram showed a marked internal h> drocephalus The lateral ven- 
tricles were markedly dilated and the septum between them was obliterated The 
third and fourth ventricles were also dilated All the ventricles were filled with 
clotted blood There was some blood extending out from the fourth ventricle on the 
base of the cerebellum The corpus callosum was very much thinned and the dilated 
ventricles measured 10 by 5 cm at the base of the anterior horn In the anterior 
horn of the right lateral ventricle there was a spongy mass about 4 cm long and 2 cm 
wide It was attached loosely to the inner and lower wall of the ventricle at the 
anterior portion of the choroid plexus No tumor mass could be found On micro- 
scopic examination the mass proved to be an organized blood clot, with a number of 
dilated vessels of the choroid plexus included 

Discussion 

From the pathological findings it was evident that this patient had had re- 
peated hemorrhages from the anterior portion of the choroid plexus m the right 
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lateral ventricle and that the bleeding had been sufficient each time to fill the 
ventricles with blood causing an internal hydrocephalus The blood pressure 
was above noimal which made the hemorrhage more likely to occur The con- 
vulsive attacks occurred with each repeated hemorrhage When the spinal punc- 
ture was made in November the golden yellow color was due to the previous 
hemorrhage, and the red cells found were piobably due to the hemorrhage that 
had occurred the day before With each hemorrhage there would be sufficient 
pressure on the brain to pioduce the convulsion, and to cause the interference 
with vision which was noted With the absoiption of the blood these symptoms 
would subside The organized clot of blood was a further indication of the re- 
peated hemorrhage and of the attempt of the body to conti ol the bleeding The 
last hemorrhage was so marked that the vital centers of the brain were too de- 
pressed for the individual to survive 

Intraventricular hemorrhage is not uncommon in severe traumatic injuries to 
the head and brain In newborn infants it also occurs moie often than is gen 
erally suspected Hemsath 1 reports its occurrence in 48 per cent of a series ol 
414 autopsies of still born and newborn infants Occasionally m massive cere- 
bral hemorrhages the bleeding will extend from the internal capsule into the 
ventricle 

Spontaneous intraventricular hemorrhage having its origin in the ventricle is 
quite rare Copeland 2 reports one case in a man, aged 51, with arteriosclerosis 
and hypertension The hemorrhage had its origin in the walls of the aqueduct 
Sands and Ledei er 3 reported three cases, two with arteriosclerosis, and one with 
intracranial aneurysm They state that the diagnosis of intraventricular hemor- 
rhage is very difficult even under the most ideal conditions A good review of 
the symptoms in these cases is given in their article 

Apparently intraventricular tumors do not give rise to hemorrhage as often 
as one would suppose Dandy, 4 in 1933, reported 13 cases of benign tumors m 
the ventricle, and reviewed 25 additional cases from the literature In one of his 
cases a venous aneurysm in the wall of the ventricle was removed after a second 
hemorrhage had occurred in the right ventricle Eight additional cases were re- 
ported m 1934 by Fincher, 5 but none of them were accompanied by hemorrhage 
In the case reported above it was not possible to determine whether theie was 
an aneurysm of the vessels of the choroid plexus at the point where the hemor- 
rhage occurred On microscopic section it was noted that the vessels were very 
thin and dilated where they were a part of the organized clot of blood It is 
possible that these thin vessels had ruptured with some sudden increase of the 
blood pressure, which was already high, and that the clot which formed was not 
sufficient to prevent subsequent bleeding 

REFERENCES 

1 Hemsath, F A Ventricular cerebral hemorrhage in the newborn infant, pathological 

and etiologic study of 20 cases, Am Jr Obst and Gynec, 1934, xxvm, 343 

2 Copeland, C L Intraventricular hemorrhage, Lancet, 1934, n, 757-758 

3 Sands, J J , and Lederer, M Intraventricular hemorrhage, clinical and pathological 

study of three cases, Jr Nerv and Ment Dis , 1927, Kv, 360-371 

4 Dandy, W E Benign encapsulated tumors in the lateral ventricles of the brain diag- 

nosis and treatment, Ann Surg, 1933, xcvm, 841-845 

5 Fincher, E F Intraventricular tumors of the cerebrum, South Med Jr, 1934, xxvn, 

667-676 



EDITORIAL 

CERTAIN TOXIC EFFECTS OF SULFANILAMIDE 

Many men in the past months have likened m their minds the present 
era in the treatment of infections to that period of excitement which im- 
mediately followed the first clinical use of Ehrlich’s “ 606 ” Indeed many 
have felt that in the new drug, sulfanilamide, the medical profession had 
obtained a therapeutic agent of greater importance to humanity than even 
salvarsan itself 

So chastened are many medical men as a result of repeated chemo- 
therapeutic disappointments that the earlier announcements of the striking 
influence of this drug on certain coccal infections were met with a certain 
degree of cynicism A larger numbei, however, not only readily accepted 
the value of the drug in streptococcal infections but, forgetful of the bitter 
lessons of cinchophen, amidopyrine, and dinitrophenol, promptly hastened 
to try the drug m every conceivable condition without heed of possible 
danger The therapeutic reports already at hand must convince the most 
skeptical of the undoubted value of this potent new remedy It is almost 
breath-taking to read of the results obtained m such highly fatal conditions 
as streptococcus meningitis, streptococcus septicemia, puerperal fever and m 
meningococcus meningitis On the other hand there is no doubt that the 
drug exhibits toxic effects and that m some cases these may be of a serious 
nature There is a wealth of recent reports on these toxic manifestations 
It is important, therefore, for every man in the practice of medicine to be 
able to weigh carefully the relative advantages and disadvantages of the em- 
ployment of this drug 

Whatever is written concerning the subject of sulfanilamide today may 
well be out-dated or contradicted by the contents of next month’s medical 
journals, but at the moment it would seem that while there is a highly varied 
set of toxic manifestations which may follow the use of this chemo-thera- 
peutic agent, yet on the whole we have reason to think that for the most part 
they are minor in nature and that even those of a more threatening type can 
apparently be successfully combated It must be borne m mind, however, 
that for the most part reports have dealt with the immediately acute effects 
of the drug resulting from short courses of its administration Whether, 
later, more serious injuries may be reported as a result of its prolonged use, 
or whether delayed reactions may become manifest at a later period in those 
who have apparently utilized it without harm, remains to be seen 

A great deal of interest is attached to those toxic effects involving the 
skm Not far from one m twenty of the patients receiving this drug de- 
velop a rash The most usual form of eruption resembles measles rather 
closely, there may be mild constitutional svmptoms, fever and malaise, 
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accompanying its appearance The rash is most apt to occur after the drug 
has been taken for five days or more It disappears fairly promptly upon 
discontinuance of the sulfanilamide but may recur if more of the drug is 
taken Recently an interesting observation has been made by several 
authors 1( 2> 3 that a more violent form of eruption may occur in those who 
have been taking this drug, over such areas of the body as are exposed to 
sunlight In certain of these cases there has been a marked swelling of the 
affected part, edema and infiltration of the skm, and large coalescent macules 
and papules of a pink to dusky red color The skin condition may progress 
to a marked vesiculation In convalescence it is followed by desquamation 
With the onset of this severe eruption, there may be quite marked nausea, 
chills and fever The nature of the photosensitivity m these cases has not 
been further investigated 

Cyanosis is very common in those taking the drug and its intensity is 
often quite alarming There is still a great deal of confusion as to the 
nature of this abnormal coloration Some have attributed it to the presence 
of methemoglobin , others to sulphemoglobm, but equally careful observers 
have been unable to find evidence of either of these forms of hemoglobin and 
they are inclined to believe that in certain instances, at least, there is a new 
abnormal compound formed in the blood which gives it its cyanotic color 
The cyanosis is not accompanied by any evidence of distress on the patient’s 
part and when because of the seriousness of the infection, the drug has been 
continued regardless of the patient’s color no apparently harmful conse- 
quences have followed 

It has been discovered 4 that slight degrees of acidosis, as determined 
by a lowering of the C0 2 combining power of the blood, are present in a 
considerable proportion of patients taking sulfanilamide Since in a few 
cases the degree of acidosis has been quite severe, it has been recommended 
that 10 grams of sodium bicarbonate be given with each dose of sulfanila- 
mide 

Among the most striking and serious of the toxic effects which have been 
so far observed are those involving disturbance of the normal blood picture 
Slight grades of anemia have been frequently noted, apparently as a conse- 
quence of full doses of the drug Quite different, however, are the cases of 
acute hemolytic anemia 5 ’ 6 which may come on very suddenly m patients 
taking routine dosages of this new remedy Pallor, profound weakness, and 

1 Menville, J G , and Archinard, J J Skm eruptions m patients receiving sulfanila- 
mide, Jr Am Med Assoc, 1937, cix, 1008 
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jaundice accompany the rapid fall in the red count If the process is severe, 
Ihe blood serum may be port wine color from the liberated hemoglobin and 
the urine a dark brown from hemoglobinuria In a case recently seen the 
red count fell from 4 5 million to 700,000 in less than two days Fortun- 
ately, cessation of the drug is apparently followed at once by cessation of the 
hemolytic process Transfusions are very helpful in tiding the patient over 
the acute phase of the process Cases observed so far have all recovered 
There has been a great deal of fear from the start that the drug might 
cause granulocytopenia There have been a few undoubted cases and in 
one at least of these death was attributed to this complication of treatment 
However, m most of the relatively few cases so far reported recovery has 
been prompt upon removal of the drug 

Patients taking the drug very usually notice some slight general symp- 
toms of the nature of dizziness, slight headache and ringing m the ears 
These may safely be ignored More serious neurological effects such as 
have been described m experimental animals have not appeared m man 
An exception to this rule is the case of a patient recently reported 7 who 
developed a toxic optic neuritis with severe temporary loss of vision For- 
tunately, the recovery of this patient is apparently going to be complete 
It is well, of course, for the physician who contemplates using this drug 
to be aware of the nature of the toxic effects which may be produced In 
certain instances these effects seem to be dependent to some extent upon the 
size of the dosage and the length of time it had been employed There is 
some evidence that this is particularly true of the skm eruptions On the 
other hand, the acute hemolytic anemia and the granulocytopenia appear to 
be due to idiosyncrasy They may appear on normal dosage within the 
first few days after the drug has been started It is not likely then that 
the occurrence of a certain percentage of these cases can be avoided 

It is believed that the use of sulfates, such as magnesium sulfate and 
ferrous sulfate simultaneously taken with sulfanilamide, predisposes to the 
formation of sulphemoglobm and perhaps to other complications It has 
been suggested that paraldehyd diminishes the efficacy of the drug A safe 
rule would be to avoid concurrent therapy with other medicinal preparations 
if this is feasible The physician should recall too that sulfanilamide is ex- 
creted almost entirely through the kidney When the renal apparatus is 
normal excretion of the drug is fairly rapid, and it is this rapid excretion, 
no doubt, which tends to cut short the toxic manifestations as soon as the 
intake of the drug is discontinued On this account, however, the giving 
of the drug to a patient with chronic or acute nephritis carries with it a 
hazard that if toxic effects occur, they will perhaps be more prolonged and 
more serious than in the patient with normal excretory powers It is cer- 
tainly the part of caution also, that during the course of administration of 

, 0 , 7 ‘ Buc ff’ P C Toxic optic neuritis resulting from sulfanilamide, Jr Am Med Assoc 
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the drug, the patient should be kept at rest and under daily observation It 
would be a wise rule also to warn all patients not to expose themselves to 
strong direct sunlight 

As m the case of all new remedies the physician is called upon to balance 
carefully in his mind the importance of the advantage to be gamed by the 
use of the drug against the possible disadvantages of its as yet only par- 
tially known toxic effects The conservative physician will not use this 
powerful remedy unless he is faced with a disease of dangerous character 
not equally amenable to other forms of treatment 
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To Drink or Not to Di ink By Charles H Durfee Longmans, Green and Co , 
New York 1937 Price, $1 00 


This interesting and lucid book on the problem drinker deals with but one aspect 
of the chronic alcoholic problem The author does not undertake to discuss those 
diverse pathological mental problems associated with or proximal to chronic 
alcoholism 

The book consists of 11 chapters, the last being an epilogue on the archaic atti- 
tude of the general public towards alcoholism The popular attitude towards the 
chronic alcoholic has been to condemn and to make a moral issue This popular 
conception, with its indignant attitude and vindictive outlook, stands m paradoxical 
relationship to the opinions of poets and philosophers who have sung of the joys of 
drinking down through the ages These two paradoxical attitudes are broadly but 
forms of individual rationalization and probably bear a relation to the popular con- 
cepts respecting individual responsibilities involving choice of behavior The author 
implies, however, that this popular concept must be replaced with a more scientific one 
of natural phenomena being an endless chain of cause and effect 

It is not possible to understand the nature and causes of wickedness, of the bad 
and the sordid, or the mean and the vile, or the abandonment of all those things by 
which men ordinarily live, if the approach is in the direction of intolerance and con- 
demnation for alcoholism The problem drinker cannot be understood, satisfactorily 
treated, or his condition ameliorated or prevented through an emotional outlook that 
is influenced by a spirit of vindictiveness or maudlin sympathy With the above 
premise m mind the theme of this volume is perhaps expressed m the author’s own 
words, thus, “ Modern therapy of alcoholism takes its stand on practical grounds 
Its effort to change conduct, unlike the miracle methods of old, are based on the 
hypothesis, confirmed by both research and common sense, that the behavior of an 
individual is the interaction of himself and his circumstances If we recognize 
alcoholism as a symptom of some difficulty of the whole man and deal with it realisti- 
cally we rob it of its terrors and offer freedom and happiness to countless harassed 
problem drinkers ” 


The volume is vouched for in a signed foreword by Dr Arthur Ruggles, Superin- 
tendent of Butler Hospital, Providence, Rhode Island, who comments that the 
methods of approach to the problem drinker as outlined by the author are superior m 
many respects to those previously prevailing 

The author expresses the hope that the book may be of value to the family physi- 
cian, the clergyman, the welfare worker and the public administrator, and all who 
come m contact with the drink problem It is obvious that many family physicians 
are consulted from time to time concerning the best methods of approaching the prob- 
lem drinker who is detrimental to himself and those nearest and dearest to him In 
the use of this little book serious consideration might be given to the possibility of 
its being placed on the family physician’s reading list for prescription to the problem 
drinker and those who come in contact with him, since the book affords many passages 
to stimulate reflection for the problem drinker to better know himself 

In analyzing the theme of this publication one somehow automatically turns to 
t ie writings of that great humanitarian, Charles Dickens, who said, “ Who turns his 
ack upon the fallen and disfigured of his kind, abandons them as vile, and does not 
tiace and track with pitying eyes the unfenced precipice by which they fell from 
good, does wrong to Heaven and man, to time and to eternity ” 

W L T 
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The Diagnosis and Treatment of Diseases of the Stomach and Intestines By Wil- 
liam Fitch Cheney, BL, MD 378 pages, 15 5 X24 cm Oxford Univer- 
sity Press, New York 1936 Price, $5 50 

This volume is one of the Oxford series of “ Monographs on Diagnosis and 
Treatment ” The author has attempted to present the subject of the diseases and dis- 
turbances of the gastrointestinal tract m sufficient detail for practical use and still to 
avoid lengthy theoretical discussion Certain subjects of interest to the specialist 
are necessarily omitted The treatise is based on the author’s own experience and 
contains very few references to the literature but the occasional authority to whom 
attention is called shows clearly that the volume is up to date Moreover, the dis- 
cussions of gastroscopy and gastrophotography give the same impression 

The book is divided into two parts, one devoted to “ Diseases of the Stomach,” 
and the other to “ Diseases of the Intestines ” Both parts are developed according 
to the same plan so that the second half of the volume, with certain exceptions, is a 
counterpart of the first Throughout the volume the discussions are clear and concise 
Case reports are presented briefly and so effectively that they may be said to illustrate 
the text 

Although the volume contains all the essential data necessary in the modern 
study and treatment of gastrointestinal disease it nevertheless is not a satisfactory 
reference book for the specialist It probably was not meant to be Furthermore, 
although it avoids controversy the writer’s conviction that gastroptosis is asso- 
ciated many times with disturbances of digestion and that correcting the former 
removes the latter may be responsible for a good deal of debate 

By succinctly presenting the diseases under discussion and bringing them up to 
date with regard to diagnosis and treatment and by stressing the care that must be 
taken m localizing a pathologic change in the proper organ the writer has given us a 
splendid part of an excellent system of books 

S M 

Treatment in Psychiatry By Oskar Diethelm, MD 476 pages, 16X24 cm 
Macmillan Company, New York, N Y 1936 Price, $4 00 

There are so remarkably few volumes devoted to the treatment of the mental 
disorders that such a one is very welcome It is carefully and thoughtfully written 
It is fundamentally sound 

It begins with a study of personality, followed by general principles of treatment, 
then proceeds to an exposition of suggestive and hypnotic procedures, psychoanalytic 
procedure, and the special psychotherapeutic variations of Adler, Jung, Trigant- 
Burrow, Rank and Stekel, Du Bois, and Kronfeld, as well as the indirect methods 
represented by association experiments and Rorschach’s Tests 

Dr Diethelm then presents his own general views (and those of Dr Adolph 
Meyer’s followers) in a chapter called Distributive Analysis and Synthesis 

The rest of the book consists of detailed examination of what he feels to be the 
primary considerations to be dealt with m each type of disorder He tells how he 
handles these problems as they arise and illustrates with pertinent and well chosen 
case history briefs 

The whole presentation seems to us distinctly on the dogmatic side In a work 
of this kind this is not a bad fault since it is designed to be used by physicians m 
general, who may not be too familiar with the diversity of views held by professional 
psychiatrists, but who are looking for concrete treatment programs to follow 

We feel it does not adequately stress the enormous therapeutic value of the 
simple rapport or physician-patient fellow-feeling relationship which leads to many 
recoveries regardless of any technics It lays much too much stress on the use 
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of drugs, particularly sedatives Here they would seem to hold a prominent if not 
preeminent place in every treatment program They do have their usefulness — m 
selected cases — but we would have preferred to see the author sound a note of caution 
in their use 

We have always been curious as to the reasons why hypnosis receives as much at- 
tention as it always seems to, in view of the fact it is now so little used 

This book will naturally be of much more use to the psychiatrist than to physi- 
cians outside this especial field, but is probably the best treatment text m English 
which has so far appeared 

H M M 

Cluneal Alfa] gy By Louis Tuft, M D 711 pages, 24 X 15% cm W B Saunders 

Co , Philadelphia and London 1937 Price, $8 00 

This book is an eminently satisfactory manual of practical allergy It should be 
useful to the general practitioner and student and, in addition, should prove of value 
as a manual of practical procedures for allergists and for technicians connected with 
allergy clinics 

Dr Tuft, while giving the background of the subject and presenting the important 
points of its development together with the various views held, on different phases of 
the subject, is sufficiently dogmatic to make the text workable as a practical guide 

The arrangement of the book is quite satisfactory He first considers the general 
principles involved, explaining the mechanism of anaphylaxis and allergy and giving 
the general principles of diagnostic and therapeutic methods He next considers 
allergic conditions from an etiological standpoint Under this section he discusses 
serum, drug, food, pollen, bacterial and physical allergy The third section considers 
allergy from the standpoint of its clinical manifestations, taking up asthma, allergic 
rhinitis, gastrointestinal allergy and migraine 

His fourth section, which is called Allergic Dermatoses and Allergy m Relation 
to the Specialties should be most valuable to men m other fields, especially those 
interested m nose and throat diseases 

Not the least important portion of the book is the appendix Here, Dr Tutt 
covers the laboratory methods m anaphylaxis and m allergy, describing under the 
latter the passive transfer method of Prausnitz-Kustner, the preparation of liquid and 
dry allergenic extracts and the preparation of pollens for microscopic examination 
He also gives practical, detailed directions for asthma and hay-fever patients A very 
valuable feature is the list of the possible allergens m household materials and in 
foods, together with a list of allergens and their sources There are allergic diets and 
recipes which should be most helpful and his bibliography should prove very valuable 
to anyone interested in the subject 

The book contains a moderate sized but valuable group of pictures The author 
has avoided the inclusion of useless photographs which so frequently appear in texts 
of this sort 

A novel and valuable feature is the use of case vignettes to demonstrate and 
clarify clinical points under discussion 

The excellent section on pollen allergy leans heavily upon the work of Thommens 
(Coca, Walzer and Thommens “Asthma and Hay-Fever m Theory and Practice”) 
and the chapter on pollens written by O C Durham for Femberg’s “Allergy m 
General Practice ” 

In the opinion of this reviewer, Dr Tuft’s book is the most practical one so far 
written on the subject of allergy and should be of the greatest possible value to any- 
one interested in this field 


H M B 
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Syphilis Sive Mot bus Humanus By Charles S Butler 137 pages, 23^4 X IS cm 
The Science Press Printing Company, Lancaster, Pa 1936 Price, $3 00 

This small volume has been written by the author as a summary of the evidence in- 
dicating, first, that syphilis was present m Europe long before Columbus and hence 
did not arise in America, and, second, that syphilis and yaws are different manifesta- 
tions of the same disease The results of prolonged historical research are evident on 
every page and the reader will be delighted by many picturesque quotations The 
author’s interest in his subject overflows into many allied fields so that topics such as 
the history of slavery are dealt with under sub-headings, and these diversions are 
almost always very interesting Altogether the non-speciahzed reader will find 
enjoyment and profit m the reading of this little booh and will acquire a broader view 
of the nature of the chief venereal infection 

M C P 



COLLEGE NEWS NOTES 

GxrTS to the College 

Grateful acknowledgment is made of the receipt of the following donations to 
the College Library of publications by members 

Books 

Dr Charles Solomon (Associate), Brooklyn, N Y — “Formular> of the Jewish 
Hospital of Brooklyn ” 

Dr August A Werner (Fellow), St Louis, Mo — “Endocrinology Clinical Applica- 
tion and Treatment ” 


Reprints 

Dr Nathan Blumberg (Fellow), Philadelphia, Pa — one reprint, “Bronchiectasis — 
with Description of the Peri Nasal Method of Introduction of Iodized Oil for 
Diagnosis and Treatment ” 

Dr Milton A Bridges (Fellow), New York, N Y — ten reprints, “The Physician 
and Modern Dietetics ” , “ Modern Dietetics and the Practitioner ” , “ The 
Modern Approach to Diet Therapy ” , “ The Primary Contracted Kidney ” , “ Diet 
Prescription for the Tuberculous ”, “A Simple Method of Apothecary-Metric 
Transcription”, “Fads and Fallacies Regarding Food and Diet”, “Chronic 
Mucous Colitis ” , “ The Relationship of Precordial Stress, Blood Uric Acid, 
and Salicylate Therapy”, “The Present Status of Nutrition in Relation to 
Disease ” 

Rear Admiral Charles S Butler (MC) U S N (Fellow), Washington, D C — four 
reprints, “Syphilis Sive Morbus Humanus”, ‘Who Gave the World Syphilis 7 
And How 1 ” , “ The Importance of the Chancre in the History of Medicine ” , 
“A Glance at Results of the ‘Last Thirty Centuries’ of Venereal-Disease 
Prevention ” 

Dr Anthony C Cipollaro (Associate), New York, N Y — two reprints, “Drug 
Eruptions ” , “ Electrosurgery in Dermatology ” 

Dr Harold G Trimble (Fellow), Oakland, Calif — two reprints, “What Is a Pre- 
ventorium Child 7 ”, “Pneumoperitoneum in Treatment of Pulmonary Tubercu- 
losis ” 

Dr Willard R Wirth (Associate), New Orleans, La — one reprint, “Heart Disease 
and Pregnancy ” 


Nezv Life Mcmbci — Dr Charles W Waddell (Fellow), Fairmont, W Va , by 
subscription became a Life Member of the American College of Physicians on Sep- 
tember 7, 1937 


Dr Louis H Fligman (Fellow and Governor for Montana for the College), of 
Helena, Mont , has been re-appointed a member of the Montana State Board of 
Health by the Governor of Montana Dr Fligman has served on the Board since 
1919, and acted as President four different times 


Under the presidency of Rear Admiral P S Rossiter (Fellow), Surgeon Gen- 
eral of the U S Navy, the Association of Military Surgeons of the United States held 
its Annual Convention in Los Angeles, October 14 to 16 
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Dr Julius H Hess (Fellow), Dr Robert A Black (Fellow), both of Chicago, 
and Dr Gerald M Cline (Fellow), Bloomington, 111, have been named by the Gov- 
ernor of Illinois as members of a newly created Advisory Board of the Division for 
Handicapped Children, Illinois State Department of Public Welfare 


Dr Arthur C Christie (Fellow), Washington, D C, was installed as President 
of the Fifth International Congress of Radiology at Chicago during September 

Dr Charles A Waters (Fellow), Baltimore, was Chairman of one of the ses- 
sions on roentgen diagnosis, Dr Albert Soiland (Fellow), Los Angeles, and Dr 
Arthur U Desjardins (Fellow), Rochester, Minn, were Chairmen of sessions on 
radiotherapy, Dr George E Pfaliler (Fellow), Philadelphia, gave the Caldwell Lec- 
ture of the American Roentgen Ray Society on “Treatment of Carcinoma of the 
Breast” Dr Pfahler also was an honorary vice president of the Congress Dr 
Benjamin H Orndoff (Fellow), of Chicago, was general secretary 


Dr William C Mennmger (Fellow), Topeka, Kan, delivered the Rogers 
Memorial Lecture on “ Psychological Factors in Medical and Surgical Conditions ” 
before the 96th annual meeting of the State Medical Society of Wisconsin, held in 
Milwaukee, September 15 to 17 

Dr Logan Clendenmg (Fellow), Kansas City, Mo, was the banquet speaker 
at the above meeting, his subject being “ The Great Centers of Medical Thought m 
the Past ” 


Dr Louis Hamman (Fellow), Baltimore, was one of the speakers in a sym- 
posium on non-tuberculous lung conditions at the annual meeting of the Southern 
Tuberculosis Conference and the Southern Sanatorium Association at Richmond, 
September 29 to October 1 

Dr Edward J Murray (Fellow), Lexington, Ky , was President of the Con- 
ference 


Dr Francis E Harrington (Fellow), Health Commissioner of Minneapolis, was 
recently appointed a member of the Hennepin County Sanatorium Commission, to 
succeed Dr S Marx White (Fellow) 


Dr Samuel A Levine (Fellow), Boston, and Dr Cyrus C Sturgis (Fellow), 
Ann Arbor, Mich , will be guest speakers on the program of the fall clinical congress 
of the Oklahoma City Clinical Society, November 1 to 4 


Dr Edward L Bortz (Fellow), Philadelphia, is Chairman of the Commission 
on Pneumonia Control of the Medical Society of the State of Pennsylvania 

Dr Edward W Bixby (Fellow), Wilkes-Barre , Dr Clifford C Hartman (Fel- 
low) and Dr George J Kastlin (Fellow), Pittsburgh, Dr Leon H Collins, Jr 
(Associate), Dr T Grier Miller (Fellow), Dr Henry K Mohler (Fellow), Phila- 
delphia, are members of the Commission County medical societies were asked tc 
create pneumonia control committees to be represented at a meeting of the Com- 
mission in Philadelphia during early October, when a campaign for the fall and winter 
was planned Points m the program will be to develop laboratories throughout the 
State for diagnostic typing and to have the State, m cases properly certified, furnish 
pneumonia serum to those unable to pay for it 
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The advisory board of the Pennsylvania State Health Department, at a meeting 
m July, adopted a regulation making pneumonia a reportable disease 


Dr C Walter Clarke (Fellow), New York City, after completing his work 
with the New York City Department of Health, in the organization of its bureau 
of social hygiene, has returned to active duty with the American Social Hygiene 
Association as its Executive Director 


Dr LeRoy H Sloan (Fellow), Chicago, has been appointed full Professor of 
Medicine in the University of Illinois College of Medicine 


Dr Cyrus C Sturgis (Fellow), Professor and Head of the Department of In- 
ternal Medicine at the University of Michigan Medical School, has been appointed 
by the Dean to establish a clinic, and to supervise its operation, newly established at 
the University Hospital, Ann Arbor, through the Rackham Fund $10,000 00 will 
be made available annually for a number of years to make a study of rheumatism 


Dr John C Ruddock (Fellow) , Los Angeles, addressed the 34th annual meeting 
of the Nevada State Medical Association, during September, on “ Peritoneoscopy, 
Technic and Clinical Experiences ” 


Dr Warren C Breidenbach (Fellow), Dayton, has been appointed a member of 
the Ohio Public Health Council 


Dr Carl V Weller (Fellow), Professor of Pathology, University of Michigan 
Medical School, Ann Arbor, delivered a series of postgraduate lectures m Lima, Ohio, 
September 20 to 24 The subjects included constitutional types m relation to disease, 
developmental disturbances of the face, mouth and neck, pathology of coronary oc- 
clusive disease, the thyroid gland, the gallbladder and the kidneys, parasitic worms 
of the North Central States , endometriosis , Antony von Leeuwenhoek and his micro- 
scopes 


Dr Thomas T Sheppard (Associate) , Pittsburgh, is a member of the committee 
appointed to supervise a trust fund of a million dollars given by Miss Emily Renzie- 
hausen to the Children’s Hospital of Pittsburgh for " Perpetual research m the causes, 
treatment and cure of diabetes m the youth of the Pittsburgh area ” 

The first income from the fund is to be used in building an addition to the hos- 
pital to be known as the “ Renziehausen Memorial Ward and Clinic ” In addition to 
the fund, Miss Renziehausen donated an eleven-acre farm as a site for a home for 
convalescent children Any part of the fund not needed for work on diabetes may 
be devoted to other research work or hospital service 


Dr Frank L Roberts (Fellow), Trenton, Tenn, has been given charge of a 
newly established department of preventive medicine at the Unnersity of Tennessee 
School of Medicine The department will be jointly supported by the University, 
the State Department of Health and the Tennessee Valiev Authority 
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Dr Roberts will have the title of Professor of Preventive Medicine He is a 
graduate of the University of Minnesota Medical School, 1922, was Health Officer 
of Gibson County from 1924 to 1928, Director of local health service m West Ten- 
nessee for the State Health Department from 1928 to 1930 and Director of Health 
Demonstrations for the Commonwealth Fund m Gibson County from 1930 to date 


Dr Ernest S Mariette (Fellow), Oak Terrace, Minn , Dr J Burns Amberson, 
Jr (Fellow), New York City, Dr D O N Lmdberg (Fellow), Decatur, 111, and 
Dr Paul P McCain (Fellow), Sanatorium, N C, participated in the conduct of a 
symposium on sanatorium administration as a part of the program of the Mississippi 
Valley Conference on Tuberculosis and the Mississippi Valley Sanatorium Associa- 
tion, Dayton, Ohio, September 22 to 25 


OBITUARIES 

DR HENRY ROBERT MURRAY LANDIS 

Dr Henry Robert Murray Landis (Fellow), a cultured, scholarly citizen 
and a distinguished, justly celebrated and highly esteemed physician of Phila- 
delphia, died on September 14, 1937 

Dr Landis was not only an expert clinician and a much sought aftei 
consultant but, m addition, he was a skilled and impressive teacher of medi- 
cal art, a talented author and a recognized authority upon the diseases of 
the chest In recent years Dr Landis has been seriously incapacitated by 
a chronic, complicated and distressing malady, and his death proved a wel- 
come release from the vicissitudes of an mtoleiable existence from which the 
joy of living had long since departed To those fully aware of the de- 
vastating and hopeless illness that he suffered, information that nature’s final 
and infallible panacea, merciful endless sleep, had come to Dr Landis could 
only be greeted with a sigh of relief 

Dr Landis was known to his intimates as “ Bob,” “HRML ,” or 
“ Hiram,” and the number of his admirers, both m and out of the profes- 
sion, was legion There will be many a sigh of heartfelt regret from col- 
leagues, friends, patients and former students that such a kind and helpful 
physician should have become the victim of a relentless and pitiless fate 
IT R M Landis was born m Niles, Ohio, m 1872 He was the son of 
Henry Gardner Landis, M D (1848-1886), who was born m Philadelphia, 
attended Yale University, where he received an A M degree m 1867, gradu- 
ated from the Jefferson Medical College in 1870, served as an intern in the 
Philadelphia General Hospital (Old Blockley), entered practice in Niles, 
Ohio, and, a few years later, removed to Columbus, Ohio, where he became 
Professor of Obstetrics in the Starling Medical College “ Bob ” Landis 
spent his childhood in Ohio, but secured his academic training at Amherst 
College, graduating with Calvin Coohdge in 1894 Following the example 
of his father, Landis attended the Jefferson Medical College and received his 
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degree in 1897 Again in his fathei’s professional footsteps, he served his 
internship at the Philadelphia General Hospital, where he early revealed his 
talents and capabilities as an investigator, observer, clinician, reporter and 
literary critic 

Dr Landis inherited a love for the best literature and from his school 
days onward he was recognized as a scholar of distinction The love of 
literature and the appreciation of the arts proved a wonderful escape from 
tedious realities when the ill fortune of illness came 

At the completion of his internship Dr Landis established his practice 
m Philadelphia and at once became actively associated with the Medical De- 
partment of the Jeffeison Medical College and Hospital In this institution 
Dr Landis came m contact with J Chalmers Da Costa, Hobart A Hare 
and other physicians who both intellectually and in medical science stimulated 
and inspired him An active service in the dispensaries supplied his in- 
quiring mind with clinical problems and he found himself busied with both 
teaching and practice 

In 1903 Dr Lawrence F Flick, the Nestor of American workers in 
the field of tuberculosis, was instrumental m incorporating and directing 
the Henry Phipps Institute for the Study, Treatment and Prevention of 
Tuberculosis Dr Landis was fortunate enough to be selected, with Dr 
Joseph Walsh, to take an active part in directing the studies, clinical and 
sociological, of this useful and justly celebrated organization 

The White Haven Sanitarium for Tuberculosis (Luzerne County, Pa ), 
another organization of Dr Flick’s judicious planning, Avas fortunate 
enough to enlist the enthusiastic cooperation of Dr Landis, and for thirty 
years he gave to the patients of this hospital his skilled and efficient services 
Dr Landis was attending physician to the Department for Tuberculosis of 
the Philadelphia General Hospital for a number of years and resigned this 
position only when forced to do so by the stress of other duties When the 
Henry Phipps Institute became a part of the University of Pennsylvania 
School of Medicine, Dr Landis became the Director of the Clinical and 
Sociological Depaitments At this time, 1912, Dr Landis became the 
Professor of Clinical Medicine in the University of Pennsylvania School of 
Medicine, and occupied this position until his death 

In 1917, m collaboration with Dr George W Norris, Dr Landis pub- 
lished a textbook, “ Physical Diagnosis and Diseases of the Chest ” The 
text, A\ r hich entered its fifth edition in 1933, has been justly praised as the best 
single volume upon its subject matter The book is used m scores of medical 
schools and is a a olume that is read alike by student, consultant and general 
practitioner 

Dr Landis AA r as elected to FelloAvship m the College of Physicians of 
Philadelphia m 1904 and has been an active and interested FelloAV in all that 
organization’s activities The American College of Physicians elected Dr 
Landis to FelloAvship in 1926 Unfortunately the state of his health pre- 
vented Dr Landis from meeting Avith the FelloAvs of the College as he Avould 
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have enjoyed doing He was a member of the Association of American 
Physicians, the American Climatological and Clinical Association, the 
National Tuberculosis Association, the American Sanitarium Association 
and many other organizations 

Dr Landis was honored by his Alma Mater, Amherst College, in 1929, 
by being awarded the honorary degree of Doctor of Science He is sur- 
vived by his wife, Margaret Tucker Landis, whom he married m 1902 
The College has lost a distinguished Fellow, the medical world a clinician 
of exceptional ability and the poverty stricken tuberculous an interested and 
practical sociologist 

E J G Beardsley, M D , F A C P , 

Governor for Eastern Pennsylvania 

DR JOSEPH SAMENFELD 

The death of Di Joseph Samenfeld, of Brooklyn, N Y , occurred abroad 
on September 5, 1937, at the age of 61 years 

Dr Samenfeld was born in Brooklyn, and after attending public schools, 
he attended the Pratt Institute and the New York Preparatory School, before 
entering the Umveisity and Bellevue Hospital Medical College from which 
he graduated m 1903 Dr Samenfeld was for many years Chief of the 
Medical Clinic of the Jewish Hospital, Assistant, Associate and Attending 
Physician, St Catherine’s Hospital, Attending Physician, Greenpomt Hos- 
pital, Consulting Physician, Williamsburg Maternity and Lutheran Hos- 
pitals, Member, Kings County Medical Society, New York State Medical 
Association, Williamsburg Medical Society, the American Medical Associa- 
tion and a Fellow of the American College of Physicians since 1923 

Dr Samenfeld volunteered for service m the World War and was com- 
missioned a captain in the U S Medical Corps He received a congres- 
sional medal for distinguished services He is survived by a twin brother 
and six sisters 

The community and the profession have lost m Dr Samenfeld an un- 
tiring, diligent worker 

C F Tenney, M D , F A C P , 

Governor for eastern New York 




A Real Achievement 


IN HIGHER CONCENTRATION and REFINEMENT of 


SCARLET FEVER ANTITOXIN (NATIONAL) 

(Refined and Concentrated Globulin) 
I Refinement and concentration of the pseudoglobulin frac- 



Therapeutic Dobe Prophylactic Dose 


SYRINGES SHOW EXACT SIZE 
Each package of National Antitoxin or Curative Serum 
contains, ns Illustrated, on ampul vial of 1 to 10 dilu- 
tion of serum to determine sensitivity of the patient 
h$ the cutaneous or scratch test 


ume 75 per cent and decreases serum reac- 
tions because of low content of foreign 
proteins 

Lessens pain of injection 

Smaller volume is more quickly absorbed 

Gives quicker therapeutic response 


PROPHYLACTIC DOSE 

2.000 Units U S Public Health Service 
(100,000 original neutralizing units) are 
contained m % cc volume 

• 

THERAPEUTIC DOSE 

6.000 Units U S Public Health Service 
(300,000 original neutralizing units) are 
contained in 1 y 2 cc volume 

Each prophylactic or therapeutic dose con- 
tains 30 per cent excess units to insure 
potency beyond expiration date stamped 
on each package, and is furnished m sterile 
syringes, with rustless (chromium) steel 
needles 

The advantages of a highly refined and 
concentrated Scarlet Pever Antitoxin 
should materially increase its use for 
prophylaxis of persons exposed to scarlet 
fever, and for the treatment of scarlet 
fever patients 
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New, Low-Cost 

Open-Top Oxygen Tent 

The COLLINS OXYFLO 
ACCEPTED 

The Collins OXYFLO Open Top Oxygen 
Tent, accepted bj the Council on Phjsical 
Therapy of the A M A , places oxygen 
therapy within the range of all 

For the OXYFLO provides oxygen ther- 
apj that is basically as beneficial and 
efficient as the most expensive apparatus — 
jet the initial cost is approximately one 
thud the cost of a large tent, and the 
aierage cost of operation Is onh from 15 
to SO ceufi an hour So today there is no 
need for anj hospital being without ade 
quate equipment 

>0 MOTOR, NO NOISE 

Silent in operation, for there is no motor 
No electrical connections required, either 
The OXYFLO is simplicity itself 

So compact that it can be easily carried 
to a patient s home either dismantled or 
ready to use Ideal for use in the hospital 
or home 

MAIL COUPON TOR REPRINT 

If you d like to know more about the 
principles of operation of the Collins 
OXYFLO let us send you one of a limited 
number of reprints of an article by Dr 
Burgess the originator Tust mail the 
coupon below 


j WARREN E COLLINS, INC 
1 557-E Huntington Avenue, 

| Boston, Massachusetts 

j Gentlemen Please send me complete in- 
. formation on the Collins OXYFIjO, m- 

j eluding Dr Burgess' reprint 

j Name 

J Address 

| Cit> State 

| AIM 10-37 



/T^OMPLETE facilities for 
the diagnosis and treat- 
ment of chronic arthritis and 
related conditions, also cardio- 
vascular and allergic diseases 

For further information 
address 

THE WYATT CLINIC 

TUCSON, ARIZONA 


'Twenty-Second 
<l, Annual Session 

of the 

AMERICAN COLLEGE 
OF PHYSICIANS 

New York, N Y 
April 4-8, 1938 

Headquat ters 

WALDORF-ASTORIA HOTEL 


Please Mention this Journal when writing to Advertisers 









ANNALS OF INTERNAL MEDICINE 


17 


^S^niformity of strength 
and quality assured by 
laboratory determination 

♦ ♦ ♦ S O ESSENTIAL IN SUCH 
AN IMPORTANT THERAPY 


Quimdme 

Sulfate 

3 grains 
(Davies Rose) 
I’fcfcfcUUr sti iffiln 4 
In mnttuij 

ei»*n 

CAYUS tOSMtUti 
ksth kul m 


Another dependable product for the cardiologist 


FROM THE LABORATORY OF 

DAVIES, ROSE & CO., Ltd., Boston, Mass., U. S. A. 
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CV/y of Tucson, elevation 2,400 feet, surrounded by mountains reaching <4,000 feet 

Barfield Sanatorium 

TUCSON, ARIZONA 

ATTENDING STAFF 

Dr Samuel H Watson Dr Meade Clyne Dr Charles S Kibler 

Dr Chas V Barley Dr Wm Macill Schultz Dr W R Hewitt 
Dr Clyde E Flood Dr Clair S Linton 

PARTICULAR ATTENTION GIVEN TO THE DIAGNOSIS AND TREAT- 
MENT OF ARTHRITIS, ASTHMA, BRONCHIECTASIS, SINUSITIS AND ALL 
ALLERGIC AILMENTS Air-conditioned rooms available for specialized treatment 
Separate cottages for patients with tuberculosis 

Situated in Tucson’s restricted Residential Area-— in full view of the surrounding 
mountains, yet less than ten minutes from the downtown shops, libraries, the University 
of Arizona facilities, churches, friends 

Exceptional cuisine Kitchen in charge of an experienced Dietitian, assuring per- 
sonal attention to specific diets prescribed by the physician 

Every Room a Comer Room , Every guest room a corner room with private bath and 

running ice water burnished attractively to provide 

t homelike comfort without the customary institution at- 

> mosphere Radios, fans and lights controlled from beds 
j I* Karl F Barfield, Managing Director 

»]'! Barfield Sanatorium 

jf ^ 2100 E Speedway Tucson, Arizona 

* ... Modern Fireproof Cottages in the Quiet of a Private Park 
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The Desert Sanatorium of Southern Arizona, Inc. 

TUCSON, ARIZONA 

ROLAND DAVISON, M D , Medtcal Director 



A non-profit making institution located in the semi-and Southwest five miles out of Tucson 

Climate especially suited to the treatment of non-tuherculous pulmonary conditions, asthma, 
sinusitis, rheumatic fever, acute and chronic arthritis and arterial hypertension All dis- 
eases accepted, including tuberculosis (separate quarters are maintained for tuberculosis 
patients) 

OUT-PATIENT DEPARTMENT serves ambulant patients and those confined to outside 
places of residence m vicinity 

Facilities available for all diagnostic and therapeutic procedures, including completely 
equipped Roentgenological and Clinical Laboratories, all types of Physiotherapy (including 
warmed pools), dietary control, completely equipped Surgical Unit 

Appointments for patients the acme of attractiveness, comfort and convenience 

CAPABLE FULL-TIME AND VISITING MEDICAL STAFF, INCLUDING ALL SPE- 
CIALTIES 



Recreation Center Out Patient Clinic 


Rates and Other Information Sent Upon Request 
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THIRTY YEARS’ EXPERIENCE IN THE TREATMENT 

OF TUBERCULOSIS 

LOCATION 

Sixteen miles east of Los Angeles In the foothills of the Sierra Madre Mountains, at 
an elevation of 1000 feet On the mam line of Santa Fe Railway Connected with Los Angeles 
by mterurban railway and splendid boulevards 

ENVIRONS 

The grounds consist of a beautiful park of forty acres, m which are found a variety or 
native Live Oaks, subtropical trees and plants, and a profusion of beautiful shrubs and flowers 
Many winding walks and nooks of exquisite beauty add to its attractiveness When on exercise, 
patients also enjoy the beautiful trails in the adjoining canyons and mountains 

MEDICAL CARE 

Competent resident staff Examinations for comparison every six weeks Close medical 
supervision Individual needs and problems receive personal attention 

THERAPEUTIC CARE 

Fads are not followed but an endeavor is made to give patients the amount of rest end 
exercise suited to their individual needs, the benefits of a liberal and adequate diet, such tonic 
measures as will increase their resistance, and other measures that will help them overcome 
any disturbing symptoms or complications that may arise Heliotherapy, tuberculin, pneumo- 
thorax and surgery employed whenever indicated 

Weekly rates from $25 00 up, including medical attention, medicmes (except expensive 
remedies) and general nursing Extra charge for operative measures (except pneumothorax; 

DIAGNOSTIC CLINIC 

A diagnostic clinic is mam tamed for the study of all diseases of the chest. 

F M POTTENGER, M D , Medical Director 
For Particulars Address 

THE POTTENGER SANATORIUM, Monrovia, California 
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.1 OR your next visit to 
New York, plan to stay at this hotel of world-wide 
prestige where every facility for gracious living 
is at your command where rooms have the 
charm of a private home . where restaurants 
offer the widest variety of menus, from modest 
meals at fixed pnces to elaborately formal course 
dinners and where rates are surprisingly 
moderate Your location m the smartest residen- 
tial section of Park Avenue will be convenient to 

shops, theatres, terminals all over the city. 

Leading Medical Societies make 
The Waldorf their Headquarters. 


WALDORF-ASTORIA 

Park Avenue • 49th to 50th • New York 
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NEW OXFORD MEDICAL PUBLICATIONS 


RADIATION THERAPY: its Uses in the 

Treatment of Benign and Malignant Conditions 

By I. I. KAPLAN, B.Sc., M.D. 

This book is an exhaustive treatise on the uses of x-ray and radium 
The fundamental principles of x-ray and radium physics are outlined in 
simple fashion and made practicable for both the radiation therapeutist and 
the physicist The numerous conditions to which x-ray and radium have 
been applied are described in detailed steps so that the technics become com- 
prehensible to the SURGEON, the PRACTITIONER, the STUDENT, 
and certainly the RADIATION THERAPEUTIST. The material 
available to the therapeutist and the varying technics employed are lucidly 
described so as to be easily adopted. Every ailment, whether benign or 
malignant, to which irradiation has been applied is carefully analyzed 
586 Pages 198 Illustrations Cloth, $10.00 

THE MANAGEMENT OF THE 
PNEUMONIAS 

By JESSE G. M. BULLOWA, B.A., M.D. 

This treatise represents actual experience in the care of almost 8,000 
patients suffering from pneumonia. It is a careful study of etiology, diag- 
nosis, prognosis and gives the principles of serotherapy and the precise direc- 
tions in employing them The principles of oxygen therapy with critical 
discussion of various methods are carefully analyzed Present-day methods 
of treatment such as non-specific therapy with evaluation of the very new 
modality, sulfanilamide, complications, their occurrence, treatment and pre- 
vention are admirably treated An entire section is given over to the dis- 
cussion of pneumonia in children This exceedingly practical book appeals 
to practitioner, specialist, student, and technician 

528 Pages 142 Illustrations Cloth, $8 50 

THE PHYSIOLOGY! OF THE KIDNEY 

By HOMER W. SMITH, A B., Sc.D., M.S. 

In the preparation of this book the author has happily balanced the his- 
torical presentation of his subject with an authoritative, critical presenta- 
tion of physiological principles The first part deals with the history and 
principles of renal function, and the excretion of waste products in terms of 
renal clearances The second part is concerned with the electrolyte pat- 
tern of the plasma, and the problems of salt and water equilibria The 
third part consists of a full treatment of the excretion of water, including 
the important subjects of the nervous control of renal activity and the ac- 
tion of diuretics The author’s experience in the study of the comparative 
physiology of the kidney, combined with the numerous investigations which 
have beenxiarried out in his laboratory on the renal function in man, enables 
him to present the first broad and well integrated resume of this field 
THE PHYSIOLOGY OF THE KIDNEY is a volume which makes its 
appeal to the student, the investigator, and the clinician 

320 Pages 33 Illustrations Cloth, $4 50 
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New MACMILLAN 
MEDICAL MONOGRAPHS 


GEORGE R MINOT, M D , S D 

Editorial Advisor 

Kurtz 

ORTHODIASCOPY 

An Analysis of Over Seventeen Hundred 
Orthodiascopic Examinations 

This method, which the author uses in every heart examination, 
determines heart sire and detects early stages of cardiac enlarge- 
ment, and reveals certain easily distinguishable changes m the shape 
of the cardiovascular shadow characteristic of various types of 
heart disease None of the short articles on this subject which 
have appeared in the literature have attempted to describe the ap- 
paratus used or the details of procedure in such a way as to enable 
the physician unfamiliar with the method to develop the technique 
of orthodiascopy One of the chief purposes of this monograph 
is to present this phase in simple and practical form One chapter 
is de\ oted to the correlation between the common physical signs 
and the orthodiascopic findings lending new significance to the ordi- 
nary procedures employed by the average phvsician in his everyday 
office work 


Just Published 
$3 50 


Ready 

in 

January 

Probably 
$5 00 


Jones 


Forkner „ 

LEUKEMIA AND ALLIED DISORDERS 

This volume fills a long felt need for a comprehensive monograph 
on leukemia The disease is poorly understood and there has been 
much confusion regarding terminology, classification, etiology, nat- 
ural history of the disease and its pathologic physiology In this 
book the fundamental aspects of the problem are discussed with 
special reference to the pathologic physiology of the blood and the 
blood-forming organs and its bearing on the structure and function 
ot the organism as a whole 


DIGESTIVE TRACT PAIN 

Diagnosis and Treatment 

In accurate diagnosis and treatment of gastro-intestmal disorders, 
pain is the outstanding symptom which the patient Dresents This’ 
book gives a studj on pain and other similar sensations caused by 
disturbances of the digestive tract, and experimental observations 
on pain produced at -various levels throughout the entire digestive 
tract m given individuals are here recorded for the first time In 
addition to this study, the author has added a group of clinical 
observations having a direct bearing upon the production and diag- 
nosis of ahmentarv tract pain ' 13 


Ready 

tn 

December 
Probably 
$2 50 


THE MACMILLAN COMPANY, Publishers 


60 FIFTH AVENUE 

Boston Chicago San Francisco Dallas 


NEW YORK 
Atlanta 
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COUNCIL ACCEPTED 

For Relief of Pain 

When an opiate is required Dilaudid 
acts more quickly and with fewer 
side effects. Dilaudid may be used 
orally, rectally or hypodermically. 

Dilaudid hydrochloride 

(dihydrdmorphinone hydrochloride) 
Dilaudid Trade Mark reg U S Pat Off 


BILHUBER-KNOLL CORP. 1540GDEN AVE, JERSEY CITY NJ 


BUFFERED ALKALINIZATION 

by the safe/ physiological process 


^HERE buffered alkaluuzation is 
desirable — as during sulfanilamide ad- 
ministration, in tbe treatment of colds, 
influenza and other seasonal respiratory 
affections — Kalak offers these clinical 
advantages 

(1) It presents a balanced combina- 
tion of bicarbonates m solution (2) It 
contains the mineral substances normal 
to the blood (and no other) 

Kalak’s high buffering value helps 
to maintain the urinary pH of 7 4 
which has been found so desirable m 
sulfanilamide therapy 



KALAK 

is synthetically 
prepared — is hy- 
pertonic, uniform 
in composition, 
definite in alkali 
potency 


KALAK WATER COMPANY OF NEW YORK, INC , 6 CHURCH STREET NEW YORK CITY 
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are right here in the Grand 
Central Terminal just take the 

elevator from the mam concourse 
to the third floor In our offices is 
a permanent display of the latest 
model "Hindle” electrocardio- 
graphs, stethographs, and the new 
electrocardiograph-stethograph 
other physiological instruments, 
too Make your visit to Cambridge 
your first stop 

• r 

Cambridge Instrument Company, Inc 

Pioneer Manufacturers of the Electrocardiograph 

3730 Grand Central Terminal 
New York City 
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THE PATIENT AND THE WEATHER 


WILLIAM F. PETERSEN, M.D. 

With the assistance of 

MARGARET E. MILLIKEN, S M. 

VOLUME IV— PART 2 

Integrating FORM, FUNCTION AND ENVIRONMENT, in Disease 

HYPO AND HYPERTHYROIDISM 

The first section links the more highly differentiated human types (pyknic and 
leptosome) and the extremes of divergent endocrine dysfunction Detailed day-by-day 
studies are presented of the sluggish reaction of the cretin to the environment (weather, 
diet, emotions, etc ) by contrast to the effect on the more sensitive person The impor- 
tance of iodine loss is stressed as well as the role of relative anoxia of the thyroid gland 
itself in the development of unusual irritability 

DIABETES 

The significance of environmental alterations for the entire chain of integrative 
autonomic organs involved in the mechanism of diabetes — hypophysis, adrenal, pancreas, 
thyroid, the liver — the blood balance between the splanchnic and peripheral organs, is 
involved Diabetes is discussed as a disease of northern man , first, as a dysfunction in 
the youthful leptosome and finally as a manifestation in the adult pyknic type, m whom 
the vascular integration becomes inadequate with advancing age 

GRANULOPENIA AND THE BLOOD DYSCRASIAS 

Here the reflection of vascular instability in bringing about diametrically opposite 
functional results, for instance, granulopenia on the one hand and leukemia on the other, 
is illustrated Day-by-day studies of blood morphology reveal the absolute concordance 
of bone marrow response and the environmental situation 

TUBERCULOSIS 

The disturbance of the symbiosis of the tubercle bacillus and the host with change 
in the metabolic status of the tissues is illustrated in detailed studies of chronic and 
acute cases of tuberculosis The basis for spring activation and of summer and autumn 
quiescence is detailed m dav-by-day studies extended over long periods of time The 
exact dependence of subjective and objective svmptomatology on the metabolic phase 
fluctuation of the host is demonstrated and this in turn is presented as it reflects change 
m the environment p rice OQ 

The preceding monographs of the senes include 

Volume I — Part 1— The Footprint of Asclepius 

127 Pages— 94 Text Figures— §3 75 
Volume I — Part 2 — Autonomic Integration 

781 Pages — 366 Text Figures — $9 00 
Volume II — Autonomic Dysmtegration 

530 Pages — 249 Text Figures — $6 50 
Volume III — Mental and Nervous Disease 

375 Pages — 192 Text Figures — $5 00 
Volume IV— Part 1— Organic Disease— Cardio-Vascular-Henal 
633 Pages — 443 Text Figures — $10 00 
Volume IV— Part 3— Surgical Problems 
Ready m December 

Volume V Final Volume to include complete index available m 1938 

EDWARDS BROTHERS, Inc., Ann Arbor, Michigan 
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ever, there are many cases where the use effect may be avoided by proper regula- 
of a safe sedative will often prove help- tlon 0 f tbe dosage 
f ul This is particularly true during sen- IpRAL Calcium ( calcium ethylisopro- 
ous illness or before surgical proce- pylbarbiturate) is supplied in 2-gr tab- 
dures where sleep is essential to con- j e j. s and m p owc j er f orm for use as a 
serve the physical resources of the body sedatlve an d hypnotic 

In the selection of a sedative or hyp- Ipral Sodium (sodium ethyhsopro- 
notic due consideration must be given pylbarbiturate) is supplied in 2-gr cap- 
to its safety, its therapeutic benefits and sules for hypnotlc use and m 4-gr 

its freedom from undesirable after ef- tablets for preanesthetic medication 

f ects Ipral Calcium (Powder) is avail- 

Ipral Calcium has long been used ab i e in y_ oz bottles Tablets Ipral Cal- 
as a safe sedative and hypnotic It is cmm 2 Tablets IpraI So dium 4 gr , 
readily absorbed, effective in small dos- and Capsules Ipral Sodlum 2 gr are 
age and rapidly ehminated, producing availabIe m bottIes 0 f 100 and 1000 
a sound, restful sleep from which the 

patient awakens calm and generally re- hteiatuie ivute Ptofesstonal Set vice 

freshed In the usual therapeutic doses Department, 745 Fifth Ave , Neiv Yoik 


no untoward systemic by-effects have 
been reported Undesirable cumulative 


EICSqjjibb & Sons, Newark 

MANUFACTURING CHEMISTS TO THE MEDICAL PROFESSION SINCE 1858 
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AS WITH ALL FINE INSTRUMENTS 



So It Has Been With The 
G-E Electrocardiograph 


Making it smaller has made it more con- 
venient without any sacrifice m accuracy 
or dependability 
It is a great 
instrument, this 
new light-weight, 
low-cost electro- 
cardiograpli, 
beautiful, too, m 
its streamlined, 
all-metal, 
shielded case 
Great, we say, 
because while it 
is priced to be 
within the reach 
of most practi- 
tioners and in- 
stitutions, it is 
built to endure, 
to give the kind 
of service you 
have a right to expect, to produce rec- 
ords consistently that are accurate and of 
true diagnostic value No skimping m con- 
struction m order to whittle down man- 
ufacturing costs, no inferior component 
arts liable to cause embarrassing break - 
owns Instead, such care in building and 
choice of materials that dependable and 
economical operation is made inherent 
The principle of thermionic amplifica- 
tion is retained, e introduced it m the 
field of electrocardiography and so far no 
better means of amplifying the minute 
current of the heart has been found The 
new G-E Electrocardiograph incorporates 
its oi\n poner supply to make it indepen- 
dent of commercial electric current and 
to assure consistent smoothness of record- 
ing Evcrj T modern refinement is included 
to make for simplicity of operation and 
accuracy of results 


It is portable — but not at the expense of 
ruggedness It is compact — but not at any 

sacrifice of 
proper internal 
construction It 
isthefamous G-E 
Electrocardio - 

g raph which you 
ave admired 
and desired 
made smaller m 
size and lower 
m price 
See it, inspect 
it inside and 
out; operate it 
Make a test rec- 
ord to convince 
yourself that it 
is fine mechani- 
cally, electri- 
cally, and clini- 
cally To do these things m no way 
obligates you Merely mail the handy cou- 
pon — today 


MAIL THIS COUPON 

General Electric X-Ray Corporation, c 4 ii 
2012 Jackson Blvd , Chicago, Illinois 

When the new G E Electrocardiograph is 
available, kaie your representative arrange 
iv itli me for an early showing 

Name 

Address 

GENERAL ® ELECTRIC 
X-RAY CORPORATION 



Please Mention this Journal when writing to Advertisers 



8 


ANNALS OF INTERNAL MEDICINE 


When a liquid 
vasoconstrictor 
is indicated — 

BENZEDRINE 

SOLUTION 

For 

shrinking the nasal 
mucosa in head colds, 
sinusitis and hay fever 

*Benzyl methyl carbinamine, S K F, 1 
per cent in liquid petrolatum with Vi of 
1 per cent oil of lavender 'Benzedrine' 
is the trade mark for S K F s brand 
of the substance whose descriptive 
name is benzyl methyl carbinamine 
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Announcing 


PERTUSSIS ANTIGEN 

(Detoxified) 

J&edevle 


T HIS new form of therapy is recommended 
for the treatment of active cases of 
Whooping Cough as well as in general pro- 
phylaxis 

Free from bacterial cells, Pertussis Anti- 
gen (Detoxified) Ledeile" is a departure from 
the usual form of vaccine therapy Based upon 
a toxic principle derived from H pertussis, 
treatment with formalin converts the toxic 
factor into a non-toxic substance having anti- 
genic properties 

If used early in treatment or soon after 
exposure, the immunological response is 
sufficiently rapid to modify or prevent, 
respectively, the disease in the majority of 
cases, is evidenced by the following 
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49 of 53 cases treated during the 
first or second week did not de- 
velop whooping or vomiting 

Of 70 cases treated during the 
third or fourth week, 30 became 
symptom-free after the completion 
of injections, while the remainder 
showed marked improvement but 
continued to run a mild, modified 
course of whooping cough Cases 
treated during the fifth week 
showed no benefit 

When used for prevention, only 3 
out of 140 developed the disease 
and those 3 were mild atypical 
cases 

5 " Packages 

3 vnls — z cc each 
1 Mil — zo cc 


2 cc 


Coos'" conn* 1 * 
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In Cholelithiasis and 
Chronic Cholecystitis 



As an adjuvant in all 
forms of cholelithia- 
sis and in chronic 
cholecystitis, 
whether surgical 
intervention is employed or not, physicians 
have long prescribed Vichy Celestms 
When there have been attacks of gall- 
stone colic, its cholagogic action is of 
especial advantage Vichy Celestms is 
palatable, easily assimilated and therefore 
gratefully received by the patient 


COMPOSITION 

of VICHY CELESTINS 

(Principal salts in grams 
per liter) 

Sodium bicarbonate 

3 3090 

Potassium bicarbonate 

0 2490 

Lithium bicarbonate 

0 0281 

Calcium bicarbonate 

0 7400 

Maflneslum bicarbon 
ate 

01016 

Ferrous bicarbonate 

0 0012 

Sodium chloride 

0 3830 

Sodium sulphate 

0 2430 

Silica 

0 0300 


A valuable FREE booklet on the 
Therapeutic Value of Vichy , with 
medical bibliography, will be sent 
to physicians on request 


BOTTLED ONLY AT 
THE SPRING IN 
VICHY, FRANCE 


American Agency of French Vichy, Inc. 
198 Kent Ave., Brooklyn, N. Y. 


VICHY 

CELESTINS 



THE WORLD’S MOST FAMOUS NATURAL STILL ALKALINE WATER 
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LOWER M 
QUICKER 

Reduction in mortality, quicker recovery, 
and lowered incidence of complications 
have followed use of Meningococcus Anti- 
toxin, P D & Co , m epidemic (menmgo- 
coccic) meningitis The reduction in mor- 
tality has, in certain series, approximated 
fifty per cent. 

Meningococcus Antitoxin can be given in- 
travenously, intramuscularly, and mtra- 
spinally Experience indicates that the in- 


0 RTA L I T Y 
RECOVERY 

travenous route is the most rapidly effective 
and that it should be used initially , mtra- 
spmal and intramuscular injections, sup- 
plementing intravenous administration, 
to be made when conditions so indicate 

Meningococcus Antitoxin was developed in the Re- 
search Laboratories of Parke, Davis & Company, and 
was introduced to the medical profession in 1934 
It is supplied in container with diaphragm stopper 
at each end, each container holding approximately 
30 cc and representing at least 10,000 units 


PARKE, DAVIS & COMPANY 

THE WORLD'S LARGEST MAKERS OF PHARMACEUTICAL AND BIOLOGICAL PRODUCTS 
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LIVE LONGER TODAY 

The life span o£ the diabetic has been lengthened considerably following 
the discovery of Insulin and the growing knowledge of its use There is, however, 
a definite responsibility on the part of the physician to educate the many new dia- 
betics in the importance of proper diet and proper use of Insulin preparations 

The apparent increase in diabetes in recent years has been attributed to the 
modern manner of living, increased sugar consumption, overeating and lack of 
muscular exercise With proper management the great majority of patients can be 
kept well-nourished, sugar-free, and at work 

Insulin Squibb is an aqueous solution of Protamine Zinc Insulin, Squibb com- 

the active anti-diabetic principle obtained plies with the rigid specifications of the In- 
from pancreas It is accurately assayed, uni- sulin Committee, University of Toronto, un- 
formly potent, carefully purified, highly der whose control it is manufactured and 
stable and remarkably free of pigmentary supplied It is available in 10-cc vials When 
impurities and protemous reaction-producing this preparation is brought into uniform sus- 
substances pension, each cc contains 40 units of Insulin 

Insulin Squibb of the usual strengths is together wuth protamine and approximately 
supplied in 5 cc and 10 cc vials 0 08 mg of zinc 


E R: Squibb Sons, NewTQrk 

MANUFACTURING CHEMISTS TO THE MEDICAL PROFESSION SINCE 1858 
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HYDRATED MAGNESIUM TRI SILICATE, STEARNS 
A New Antacid, Antipeptic and Antitoxic 


Comprehensive investigation 
has clearly demonstrated its 
unique therapeutic advantages 


1 Its antacid power is sustained for 
hours 

2 Its adsorbent capacity at body 
temperature is more than seven- 
teen times that of colloidal kaolin 


3 The range of adsorptive affinities 
includes alkaloids, bacterial tox- 
ins, putrefactive amines and food 
poisons 

4 Its "strong antipeptic powers” 
protect the base of a peptic ulcer 
against destructive digestion 


' “''^5 It causes neither constipation nor 
“'''•diarrhea 


6 It cannot produce direct alkali 
poisoning (alkalosis) 

7 Tnmax combines in a single sub- 
stance three therapeutic effects 
antacid, antipeptic and antitoxic 

FURTHERMORE— 

8 Trimax is a single chemical sub- 
stance and not a "shotgun” type 
of preparation 

9 Tnmax is efficient, ethical and 
economical 

Available through wholesale and re- 
tail druggists as a white powder 

Average dose — one slightly 
rounded teaspoonful (21 grains) 
midway between meals Booklet 
furnished physicians on request 


FREDERICK STEARNS & COMPANY 

DETROIT NEW YORK KANSAS CITY SAN FRANCISCO 
WINDSOR, CANADA SYDNEY, AUSTRALIA 
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3Jh& Cl&eptic Sufficed 3ie£d 

• The basic requirement of mod- tage in both clean and contam- 

ern surgery is asepsis The choice mated wounds ^ 
of a suitable antiseptic is hardly Tmcture 'Merthiolate,’ an alco- 

less important than cleanliness hol-acetone-aqueous solution, 
and proper handling of mstru- 1 1,000, is recommended for pre- 
ments and supplies operative preparation of the m- 

Bactencidal action may be ob- tact skm 
tamed without undue tissue Solution 'Merthiolate,’ an iso- 
damage by the use of 'Merthio- tome aqueous dilution, is sug- 
late’ (Sodium Ethyl MercunThio- gested for open uounds and for 

salicylate, Lill) ) This antiseptic application in bod) ca\ lties 
is suitable for all surgical mdica- Supplied in four-ounce and one- 
tions and may be used to advan- pint bottles 

ELI LILLY AND COMPANY 

Principal Offices and Laboratories, Indianapolis, Indiana, h S A 
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writical investigators have found Mercunn Supposi 
tones to be as efficient as the parenterally administered 
mercurial diuretics Experienced cardiologists recom 
mend Mercurm Suppositories in the treatment of 
Edema of Congestive Heart Failure, Nephrosis, and 
Cirrhosis of the Liver with Ascites because the rectal 
administration of Mercurm is simpler and safer than 
the injection of mercurial diuretics 


SUPPLIED in boxes of 5 and 25 suppositories (0 5 Gm ) 


MERCURIN SUPPOSITORIES 

/3 methoxy y hydroxymercuri propylamide of camphoric acid sodium salt (with 20 % of the free acid) 


A tnal supply and complete literature 
are available on request 
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EFFICIENT LUMINAL THERAPY 


T - 


even when 


oral use is 


impossible 









STATUS EPILEPTICUS 
ACUTE PSYCHOSIS 
DRUG ADDICTION 
VOMITING of PREGNANCY 


O RDINARILY the administration of Luminal 
or Luminal Sodium in tablet form fully 
meets the requirements in epilepsy and other affections where sedative and 
antispasmodic medication is indicated Tablets of various sizes are available 
for such purposes 


Under certain conditions — status epilepticus, acute psychosis, drug addic- 
tion, vomiting of pregnancy, etc — it is necessary to resort to the subcutane- 
ous, intramuscular or intravenous route 


Aqueous solutions of Luminal Sodium for injection are readily made by 
the use of Luminal Sodium ampules, which contain 2 or 5 grains of the 
sterile powder For intramuscular injection, Luminal Sodium in Ethylene 
Glycol is most convenient 

HO IF SUPPLIED For subcutaneous or intravenous 
injection. Luminal Sodium in 2 or 5 gram ampules, 
boxes of 5, 25 and 100 For intramuscular injection. 

Luminal Sodium in Ethylene Gljcol in 2 cc ampules 
(5 grains), boxes of 5 and 100 For oral administration 
onl). Luminal Sodium m tablets of % and 1/2 gram, 
bottles of 100, and tablets of IV 2 grams, botdes of 50 


Write for mformauve 24 page booklet in which the 
following subjects are comprehensively outlined Indi- 
cations, Action, Dosage and Manner of Use, By-Effects, 
General Therapeutic Uses 


LUMINAL SODIUM 

'Luminal Trademark Reg U S Pat Off & Canada 
Brand of PHENOBARBETAL SODIUM 

WINTHROP CHEMICAL COMPANY, INC. 

Pharmace meals of merit for the physician 

NEW YORK. N Y WINDSOR. ONT 

Factories Rensselaer, N Y —Windsor, Ont 
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HAVE IT DOWN IN 
’ BLACK AND WHITE ” 



The BENEDICT -ROTH 

Metabolism Apparatus gives you all 
the advantages of a ivntten record, 
from ORIGINAL TRACING to 
FINAL RESULTS 

The Benedict Roth pioneered graphic respi 
ration tracings for gi eater accuiacy in me 
tabolism testing Today non graphic nppa 
ratus is practically obsolete 

To give you the advantages of a written 
record of the -whole test, the Benedict Roth 
chart provides ALL the data needed for 
computing the B M R 
Simple Computations 

Space is provided for computations which 
are so simple that they require only two 01 
three minutes When jou have finished, you 
have a COMPLETE, PERMANENT REC- 
ORD in BLACK AND WHITE of eveiy 
thing relating to the final result which is 
jour guide m deciding the proper treatment 
for jour patient 

“Gadgets” and devices intended to sim 
plify computations have an undeniable ap 
peal They may possibly save a small 
amount of time each daj r — so small that it is 
negligible Besides, one is confined to a 
single method of computing the B M R 
Choice of Standards 

With the Benedict Roth, the DuBois nor 
mnls, printed on the charts, are entirely sat 
isfaetory for most cases But one can also 
use the Harris Benedict 01 anj other stand 
ards with ease, and there is a distinct tend- 
ency among metabolism authorities to re 
port results on the basis of more than one 
“normal standard ” 

If you are not already using a Benedict 
Roth, send for one of our sample charts ll 
lustrating the advantages of the BLACK 
AND WHITE record 

_ _ MAIL TIUi_COUP(mjJO}VJ_ _ __ 

JV AREEN B COBBINS, INC 

557-r Huntington Avenue I 

'^Boston Massachusetts | 

\Vyithout obligation send me one of voui 1 

sample charts, giving complete computations | 

m black and white, and information on the j 
1 latest model Benedict Roth , 


j Hosp Conn | 

I Street | 

I City State j 

! i 
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NICOTINIC ACID 

Nicotinic Acid and Pimelic 
Acid, produced synthetically in 
the SMA Corporation Research 
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Carotene Solutions for Standardiza- 
tion 
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SMA Corporation • Cleveland, Ohio 



Patient’s Vitamin A Status 
Now Measured with the 

BIO-PHOTOMETER 

Why guess regarding the need o£ vitamin A 
therapv for your patients 5 

The Bio-photometer, a new diagnostic instru- 
ment, provides a standard clinical test for even 
mild degrees of vitamin A deficiencj * 

Not onlv does the Bio-photometer provide a 
clinical test for vitamin A deficiency but serves 
often to disclose a generally poor diet W itn 
you can also obtain data as to the adequacy ot 
dosage 

JJ rite for booklet giving full information on 1C 
value of the Bio-pliotometer m jour practice 
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miREdSED uunmin n effiimv 

When Cod Liver Oil is Emulsified with Maltine 


Carefully controlled laboratory tests 
on animals indicate that the vitamin 
A value of cod liver oil is enhanced 
twofold when it is emulsified with Mal- 
tme Maltine with Cod Liver Oil 
includes the elements of both ingre- 
dients — vitamins A and D plus other 
valuable components from cod In er 
oil, as well as all the desirable factors 
contained in Maltine This 62-year- 
old preparation offers the pin sician 
a convenient method of prescribing 
these elements in an easily taken and 
palatable form Patients — even small 
children — like Maltine with Cod 
Liver Oil because it does not have 
the unpleasant oily consistency usually 
found m v ltamm-beanng ods 


Another preparation which has also 
found favor with the medical profes- 
sion is Maltine with Cod Liver Oil 
and Iron Iodide This product con- 
tains two grains of freshly prepared 
iron iodide per fluid ounce The 
Maltine Company, 60 Hudson Street, 
New York 
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fffaltine 

Trade mark Bee U S Pat Off 
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Now Rinav 


^PSULES 



IN PREGNANCY and LOW-CALORIE DIETS 

and wherever vitamins A and D are required with 
minimum added calories 


R ESTRICTED diet regimens, as foi 
the obese, know no season for vita- 
min therapy Because of the frequent 
dram on the mother’s stores and the 
added requirement of the fetus, the need 
for vitamins A and D is increased during 
pregnancy Yet, it is in just such cases 
that there may be an aversion or intol- 
erance to fats In the obese, who studi- 
ously avoid butter, cream and other 
good sources of vitamin A, the defi- 
ciency should be made up This can he 


done in a convenient and highly accep- 
table manner by prescribing Mead’s 
Capsules of Oleum Percomorphum, 
winch combine a high potency of both 
vitamins A and D Each 10-drop capsule 
supplies natural vitamins m amounts 
not less than 13,300 A umts and 1,850 
D units (U S P ) Every capsule repre- 
sents more than 5 teaspoonfuls of cod 
liver oil* in vitamins A and D These 
vitamins, moreover, are m the same 
ratio as in cod liver oil * 


*U S P XI Minimum Standard 

For physicians who prefer Mead’s Yiosterol in Halibut Liver 
Oil, 3-mmim capsules cont ainin g not less than 8,500 vitamin 
A units and 1,700 vitamin D units (U S P ) are available 


MEAD JOHNSON & COMPANY, Evansville, Indiana, U. S A. 

Please enclose professional card when requesting samples of Mead John Bon products to cooperate In preventing their reaching unauthorized persons 
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floor of the third ventricle are secretory m natuie and this form of polyuria 
is essentially paralytic rathei than irritative in origin since the permanently 
excessive urme flow follows the causative lesion only after a latent period of 
one to two weeks 4 If one excludes the transient polyurias observed by 
Claude Bernard and successors after injury to the floor of the fourth ven- 
tricle, on the apparently justifiable grounds that they are due to vasomotor 
adjustments or to indirect stimulation of the pituitary, the fact remains that 
permanent polyuria has been produced only by lesions located somewhere 
along the supraoptico-hypophyseal tract Thus a reasonable explanation is 
afforded for the fact that extrapituitary lesions can result m a condition 
remediable by extracts of the posterior lobe itself, and the clinical portent 
of such disturbances as skull fracture, encephalitis, suprasellar tumor and 
basilar meningitis is pl9.n1 

Were this the entire story, however, it is obvious that total hypophysec- 
tomy or clinical lesions which destioy the whole gland would likewise result 
in diabetes insipidus There must be another essential factor, and von 
Hann 24 is given credit for first suggesting that the disease cannot occur 
unless functioning anterior lobe tissue is present In a considerable number 
of clinical autopsies, all marked by destruction of the posterior lobe of the 
pituitary, he pointed out that the only ones with diabetes insipidus were 
those with viable anterioi lobe tissue This astute observation has been 
supported by those who have consistently produced permanent polyuria m 
the dog and rat by simple extirpation of the posterior lobe ie> 21 ’ 22 Although 
many early investigators reported that polyuna frequently occurred after 
total hypophysectomy it is generally believed now that these transient in- 
creases m urme volume are not comparable to diabetes insipidus + and that 
uncomplicated excision of the entire hypophysis is not a cause of polyuria 25 

Thus a state of normal water balance seems to be 111 part dependent upon 
a balance between the diuretic property of the anterior and the antidiuretic 
activity of the postenor lobes That extracts of anterior lobe tissue evoke 
diuresis has been repeatedly demonstrated, 20 ’ 27 ’ 2S> 20 ' 50 and Pencharz, Hop- 
per and Rynearson 22 have produced transient oliguria in rats by excision of 
the anterior lobe alone In this respect as in others, however, the activity 
of the anterior lobe is complicated by interglandular relations Biasotti 28 
and White and Hembecker 30 have confirmed the finding of Barnes, Regan 
and Bueno 27 that anterior lobe extracts do not produce diuresis 111 thyroid- 
ectomized dogs Mahoney and Sheehan 20 found that the polyuria which 
followed crushing of the pituitary stalk in dogs was promptly and com- 
pletely abolished by thyroidectomy and rapidly reestablished by feeding desic- 
cated thyroid, it should be noted, however, that these polyurias were not 
assuredly permanent and that enormous doses of thyroid were used Fisher 
and Ingram 5 then showed that the more permanent polyurias following 

* Transient postoperative polyurias may well be due to vasomotor readjustments, to the 
greater stability of circulating anterior lobe hormone, or to unintentional stimulation of the 
anterior lobe or pars tuberalis, as evidenced by the experiments of Ingram and Barris 3 
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hypothalamic puncture in cats were greatly diminished though not abolished 
by thyroidectomy, and White and Hembecker 30 reported that the transient 
post-hypophysectomy diuresis in dogs was quickly abolished by the same 
procedure Hembecker and White 18 have several times observed that the 
permanent polyuria caused by hypothalamic injury m dogs is diminished by 
thyroidectomy to about the same extent as that in Fisher and Ingram’s cats 
In two species, then, the diuretic property of the anterior pituitary is 
modified by thyroid activity, and the rapidity with which urme flow parallels 
thyroid administration or withdrawal suggests that the mechanism is not 
wholly explained by variations m the rate of tissue oxidation It has been 
claimed that the diuretic and thyrotropic principles of the anterior pituitary 
are identical 27 Gaebler, 31 however, observed no correlation between the 
changes induced m the water metabolism of his almost completely thyro- 
parathyroidectomized dogs by anterioi lobe extracts and the \ariations in 
basal metabolic rate , Dix, Rogoff and Barnes 32 found that neither anterior 
lobe extracts nor thyroid substance induced diuresis m depancreatized dogs 
despite the usual elevations in pulse and basal metabolic rate, and White 
and Hembecker 30 felt that the diuretic and thyrotropic hormones could not 
be identical because anterior lobe extract, ineffective m thyroidectomized 
dogs, produced diuresis when combined with thyroid m doses too small to 
increase urine flow when the thyroid was given alone Regardless of the 
exact identity of this diuretic principle in the anterior pituitary, however, 
it is of further importance to decide whether changes m water output in- 
duced thereby are due to a specific water-regulating substance elaborated m 
the thyroid or whether they are due simply to the generalized acceleration m 
tissue metabolism Even should it be proved that the thyrotropic hormone, 
working through the thyroid, is responsible for the diuresis the possibility 
still remains that the thyroid itself exerts an effect on water exchange distinct 
from that on tissue respiration 

Similar studies not having been reported on man or monkey, it was 
decided to perform total thyroidectomy on a human subject with diabetes 
insipidus to determine if possible (1) the effect on urme flow under con- 
trolled conditions, (2) whether his sensitmty to pitressm might thereby be 
increased and (3) whether thjroid and other metabolic stimulants affect 
water exchange in different manners We were aware, of course, that 
species differences might result in a disappointing reduction m urme flow 

There v ei e other but less compelling reasons for behe\ mg that ablation 
of the thyroid might materially lessen urme output The occasionally strik- 
ing diuretic efficiency of thjroid substance has long been known Ep- 
pmger 33 described the opposing effects which tin roidectomy and thyroid 
administration ha\ e upon the renal elimination of water and sodium chloride 
and shoved how the rate of absorption of saline from subcutaneous tissue 
paralleled the rise in metabolic rate induced by thy roid Dietel and Ditsch 2j 
claimed that pituitrm and thy roxin exert antagonistic changes m the elec- 
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trolyte distribution of various tissues, and others have shown 86 how thyroxin 
accelerates the interchange of salts and water between tissues and blood 
Most of those who have studied the effect of thyroidectomy upon the pit- 
uitary have emphasized the anterior lobe hypertrophy 25 but Herring , 87 who 
thought that the hyaline material m the posterior lobe might represent 
pituitrm m visible form, found this material greatly increased after thyroid- 
ectomy, although later 88 he reported that removal of the thyroid did not 
enhance the physiological potency of posterior lobe extracts A specific 
effect of posterior lobectomy upon the thyroid apparently has not been found 
nor has the thyroid in clinical diabetes insipidus been described as visibly 
abnormal Pal 39 claimed to get beneficial results in Graves’ disease from 
injections of pituitrm , Gottdenker 40 described an antagonism between 
pituitrm and the thyrotropic hormone , and Peczemk and Popper 41 reported 
that pituitrm prevents the thyroid hyperplasia due to anterior lobe hormone 
Strauss 42 once observed clinical diabetes insipidus disappear with the onset 
of spontaneous myxedema 

In brief, then, the von Hann-Richter-Ranson theory holds that diabetes 
insipidus is due to hypopitressinemia m the presence of a diuretic hormone 
from the antenor pituitary It is admittedly not a perfect hypothesis but 
no other has been proposed which harmonizes so many facts and against 
which there are so few objections Some of the objections which have been 
raised are negative ones m the sense that they represent real gaps in our 
knowledge of pituitary physiology eg, the pars tuberahs is so closely 
adherent to the base of the bram as to make complete hypophysectomy to 
date an impossible achievement Atwell 43 has attributed certain diuretic 
effects to extracts of the pars tuberahs but the function of this structure 
is virtually unknown Similarly, it has been impossible to extirpate the 
pars intermedia alone or to remove the posterior lobe cleanly from it but 
Fisher’s tissue assays 8 m experimental diabetes insipidus make it appear un- 
likely that this portion of the gland has anything to do with mammalian 
water metabolism 

On the positive side there aie certain observations which prevent un- 
qualified acceptance of the modern theory It has been claimed 44 ’ 4r> ’ 46 
that hypothalamic injury will produce diabetes insipidus in a previously 
hypophysectomized animal, a phenomenon which if true almost certainly 
eliminates hormonal pai ticipation White and Hembecker 30 have reviewed 
the evidence for this statement and conclude that it does not deserve com- 
plete support because the protocols lack adequate proof that anterior lobe 
tissue was absent oi because the resulting polyurias were brief and possibly 
spontaneous In view of such claims, however, it has been suggested that 
after hypophysectomy the tuber cmereum and hypothalamus vicariously 
assume the role of pituitrm manufacture 47 but the previously mentioned 
biological assays make this appear improbable , 8 and the impossibility of re- 
moving all of the tuberal and anterior lobe cells suggests that these post- 



THYROID-PITUITARY RELATIONSHIP IN DIABETES INSIPIDUS 705 


liypophysectomy punctures may have served only to stimulate production of 
diuretic material 

Again, if polyuria is due to the unrestrained diuretic effect of the anterior 
pituitary it is difficult to understand why extracts of this lobe do not induce 
diuresis m normal rats or increase the polyuria of hypophysectomized rats 48 
and why implants of fresh tissue from the same source do not increase urine 
flow m hypophysectomized rats 22 

Mahoney and Sheehan 23 found that diabetes insipidus could be produced 
by clipping the pituitary stalk m dogs but not m monkeys, they point out, 
however, that the monkey -differs from the dog in that it is much easier to 
sever his stalk without hypothalamic injury than it is the dog’s, that the 
nerve tracts m the stalk are more poorly developed, and that differences m 
blood supply probably account for the fact that stalk occlusion does not 
induce the same amount of posterior lobe atrophy that it does in dogs 

More recently Keller, Noble and Hamilton 49 reported that m five dogs 
they severed the stalk at its junction with the hypothalamus without injury 
to the anterior lobe, the pars intermedia or the hypothalamus and with 
minimal damage to the pars tuberahs , in several animals a slight increase m 
water consumption followed but none developed diabetes insipidus Sub- 
sequent cauterization of the “ proximal surface ” of the separated gland 
induced marked polyuria, which soon disappeared m four dogs, and remained 
as a permanent diabetes insipidus in one They also terminated a chronic 
hypothalamic polyuria by removal of the pituitary, an experiment reminiscent 
of Crowe, Cushing and Homans’ early finding 50 that if anterior lobe tissue 
were immediately transplanted into hypophysectomized dogs polyuria con- 
tinued until the transplant was removed 54 The inconsistent feature of this 


report is the non-appearance of polyuria after denervation of the posterior 
lobe The authors’ description seems to indicate that, due perhaps to a more 
intact blood supply, there was less functional impairment of the separated 
gland than has usually occurred This does not invalidate the conception 
that diabetes insipidus is m part due to hypopitressmemia but may indicate 
that destruction of the supraoptico-hypophyseal tract does not produce the 
same degree of posterior lobe insufficiency in the dog that it does m the cat 
Reference should also be made to the paradoxical capacity of certain 
subjects with diabetes insipidus to retain water 51 and salt 52 The German 
school has long maintained that the disease is due to inability of the kidneys 
to concentrate electrolytes, a defect readily explainable by the hypopitres- 
smemia theory, but it is less understandable why at least some individuals 
with diabetes insipidus should retain extra salt and water for long periods 
of time under conditions which should permit maximum excretion 34 

Finally, and perhaps most puzzling of all, is the refractoriness of some 
diabetes insipidus subjects to pituitrm Biggart’s suggestion 93 that pituitnn 

plantation a'nd'r™ canTeTt 0 " 

ing obsen ations fane not been reconciled f Can bc determ,ned thesc conflict- 
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is effective only in the presence of intact hypothalamic nuclei apparently no 
longer holds, but the modem theoiy also offers no plausible explanation un- 
less one is prepared to believe that diabetes insipidus can exist as the result of 
a chronic stimulus to diui esis ai ismg m the pituitary 

So far as the thyroid is concerned, it is not clear why thyroidectomy 
abolishes the transient experimental polyurias and only partially inhibits the 
permanent ones In any event, it is not thought that the thyroid plays more 
than a secondary role m clinical diabetes insipidus but it is hoped that the 
observations reported below show that its diuretic effect, limited as it is m 
humans, is not due solely to its capacity to accelerate cellular metabolism 

Case Report 

W D , a 55-year-old male negro, entered Barnes Hospital m the summer ot 1936 
complaining of polydipsia and polyuria of one year’s duration His previous health 
had been good, and the physical examination was unimportant except for moderate 
obesity and hypertension 

Laboiatoiy Data Blood count erythrocytes 5,010,000, hemoglobin 105 per cent, 
leukocytes 6,400, eosmophiles 5 per cent, basoplnles, myelocytes and juveniles 0 per 
cent, stabs 3 per cent, segmented 55 per cent, lymphocytes 33 per cent, monocytes 4 
per cent The unne was normal but on an unrestricted ward diet each 24 hour out- 
put averaged about 10 liters with a usual specific gravity of 1 002 Blood Kahn reac- 
tion, 4 plus Lumbar puncture yielded a clear fluid under normal pressure containing 
4-6 lymphocytes per cu mm , a 2 plus Wassermann reaction, a colloidal gold curve of 
2545555500, and protein content of 110 mg per cent but a negative Pandy Basal 
metabolic rate, minus 16 per cent Plasma cholesterol 292 mg per cent Visual fields 
and roentgen-ray of the pituitary region negative 

Methods The patient was placed on a diet containing less than 2 gm of sodium 
chloride daily , extra salt was given him in a weighed shaker and the daily intake cal- 
culated by assuming that the diet contained 2 gm and adding to this whatever salt was 
not returned in the shakei It is believed that the recorded figures are accurate to 
less than 1 gm daily He was allowed to eat as much as he wished but the actual 
daily intake of protein, fat and carbohydrate was carefully weighed He usually 
consumed about 75 gm of protein and 2000 calories daily 

Total thyroidectomy was performed by Dr Peter Hembecker on August 1, 1936 54 
Figure 1 is a section from the removed gland The extreme resting phase may per- 
haps be correlated with the basal metabolic rate of minus 16 per cent but it is interest- 
ing to note that the pathologist on his initial report remarked that the appearance was 
not unlike that of thyroids from hypophysectomized animals 

Chart 1 depicts the water and sodium chloride output before and after thyroid- 
ectomy, the postoperative figures were obtained after the basal metabolic rate had 
fallen to an apparently constant low level of minus 35 to 40 per cent and the plasma 
cholesterol had risen to 490 mg per cent Unfortunately urinary nitrogen was not 
determined until the day of operation Comparison of periods 1 and 6 when the diet 
contained an excess of salt shows that the average daily urine output had fallen b} 
about 2 liters, a result similar to the finding of Fisher and Ingram 5 that thyroidectomy 
diminished the diuretic effect of sodium chloride in cats with experimental diabetes 
insipidus Periods 2 and 7 show an increased response to pitressin after operation 
although the figures are not strictly comparable because of the greater salt intake dur- 
ing the preoperative interval In periods 3 and 8, when the salt intake had been re- 

* I am heavily indebted to Miss Isabel Grasser for her meticulous supervision of the 
diets 
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duced to 5 gm daily, it is seen that the average urine output m the two periods is 
practically identical, leading to the conclusion that in this instance thyroidectomy was 
no more effectively antidiuretic than a low salt diet Periods 4 and 9 are believed to 
be comparable and again show' that after operation the patient’s sensitivity to pitressm 
was appreciably increased Stern and Gilhgan 55 had found that individuals with 
artificial myxedema w r ere no more sensitive to pituitrin than normals In period 5 
desiccated thyroid m doses sufficient to raise the basal metabolic rate from minus 16 
per cent to plus 7 per cent did not augment urine flow' Certain of the following ob- 
servations suggest that the anticipated diuietic response did not occur because the 






a 


Fig 1 High-pow'ei view of ablated thyroid 

patient w'as on a restricted salt intake The postoperative nitrogen figures indicate 
increased protein storage 

As stated above, it has not been possible to decide whether the stimulating effect 
of thyroid upon water excretion is simply one expression of a general mciease m 
metabolic processes or whether it is due to some more specific mechanism Believing 
that information bearing on this point might be obtained by raising the postoperative 
basal metabolic rate to its former Ierel with thyroid and again with some dissimilar 
agent under conditions which should permit maximum urine flow, the patient was 
placed on a generous salt intake and first gnen enough d.mtrophenol to elevate the 
metabolic rate to about the preoperative level Chart 2 shows the daily urine output 
and nitrogen balance under these circumstances and under subsequent thyroid admin- 
istration Dimtrophenol for five da.s promptly raised the basal metabolic rate to 
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Chart 1 The columns in each period are the averages for the number of days 

indicated below 


m — 24 hour urine output 
— sodium chloride intake 
1 1 — sodium chloride output 


— nitrogen intake 
— nitrogen output 



Chart 2 Effect of dinitrophenol and of thyroid upon the excretion of water and nitrogen 
in diabetes insipidus Each group of 3 columns represents one day 
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minus 10 per cent but no diuresis occurred, the nitrogen balance remained virtually 
unchanged and there was no appreciable loss of weight After the metabolic rate had 
fallen the procedure was repeated with thyroid and, so long as the high salt diet was 
continued, there was an unmistakable increase in urine volume, withdrawal of extra 
salt diminished this diuresis despite continuance of thyroid but did not abolish it 
The nitrogen balance became strongly negative, plasma cholesterol dropped and the 
patient lost weight rapidly These findings confirm the statement 56 that the rate of 
protein oxidation is not increased by dinitrophenol and indicate that the diuretic ac- 
tivity of thyroid is not wholly explained by the general increase in tissue metabolism 
Hembecker and White 15 m one dog in which thyroidectomy had diminished a chronic 
polyuria produced by hypothalamic puncture, also found urine flow increased by thy- 
roid feeding but not by dimtrocresol 



Chart 3 Effect of salyrgan on chloride excretion m diabetes insipidus 


jKBI — urine volume 

— sodium chloride intake 
| | — sodium chloride output 


Chart 3 shows that the chloride output may be increased by salyrgan in diabetes 
insipidus as in normals, a point of some interest m view of the emphasis placed by 
some 5S upon the constant hypotomcity of the urine m diabetes insipidus as an etio- 
logical factor This observation was made preoperatively 

It may be incidentally remarked that m the preoperative period also we were 
unable to effect a greater reduction m urine volume bv the combined use of pitressin 
and 1 8 gm of amidopyrine daily than by pitressin alone Postoperatively the patient 
was given 100,000 international units of Progynon-B daily for one week in a theo- 
retical attempt to produce oliguria by inhibition of the anterior pituitary, but without 
demonstrable result 

By December 1936, four months after thyroidectomy, a definite hypochromic 
anemia had developed erythrocytes 4,460,000, hemoglobin 78 per cent, leukocyte* 
10,200, eosinophiles 3 per cent, basophiles, myelocytes and juveniles 0, stabs 7 per 
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cent, segmenteds 53 per cent, lymphocytes 30 per cent, monocytes 7 per cent The 
electrocardiogram indicated progressive myocardial damage but the characteristic 
changes of myxedema had not developed The patient’s general appearance and be- 
havior had not changed and it is only fair to state that he regarded himself as defimtelv 
improved by the operation The non-piotem nitrogen of the blood had not departed 
significantly from its normal preoperative level 

Comment 

This repot t is not intended as a rigidly controlled experiment in human 
physiology Obviously no guaiantee can be made that all thyroid tissue was 
removed although the drop m basal metabolic rate and the rise in blood 
cholesterol indicates that the operation was as thoroughly performed as 
could be expected It is poor therapeusis to substitute one disease for an- 
other and we are not inclined to lepeat the procedure The patient’s sub- 
jective satisfaction, his increased response to pitressin and his ability to 
tolerate larger quantities of salt without commensurate polyuria suggest 
that the operation might be of some benefit to pitiessm-resistant individuals 
m view of the theoretical possibility that this type is due rather to over- 
activity of the anterior pituitary than to hypopitressinemia 

In the absence of microscopic proof of absent thyroid tissue we cannot, 
however, claim that thyroidectomy in humans is less effective m reducing 
the polyuria of diabetes insipidus than it is in the experimental disorder of 
cats and dogs That the thyroid exerts an appreciable effect on water ex- 
change has been demonstrated and it is believed that this comes about either 
through its ability to sensitize the organism to a specific diuretic principle 
from the anterior pituitary or through a specific diuretic activity of its own 

Summary 

1 Current views regarding the etiology of diabetes insipidus are pre- 
sented and the secondary role of thyroid activity assessed 

2 The changes in water, sodium chloride and nitrogen metabolism in- 
duced by total thyroidectomy in a human with diabetes insipidus are de- 
scribed Although ablation of the thyroid was no more effective m reducing 
urine output than a low salt diet it definitely increased the patient’s reactivity 
to pitressin and diminished his diuretic response to sodium chloride 

3 Comparison of the urine volume response to dimtrophenol and to 
desiccated thyroid suggests that the diuretic activity of thyroid is not due 
solely to its ability to elevate the metabolic rate 

4 Under the influence of salyrgan the kidneys of an individual with 
diabetes insipidus eliminated urine rich m chloride Therefore, if diabetes 
insipidus is primarily due to inability of the kidneys to concentrate urine, 
the defect is not irreversible 

Addendum 

Since this was written several pertinent papers have appeared Keller and 
Hamilton 57 oppose the Ranson school m reporting that complete denervation of the 
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posterior pituitary of cats does not always result m diabetes insipidus, they evi- 
dently place more emphasis upon their negative results than upon their successes 
Keller 58 induced chronic polyuria m a dog by hypothalamic puncture, abolished it 
by hypophysectomy, and then reestablished it first by anterior lobe injections and 
again by thyroid feeding He too feels that anterior lobe is necessary for the ex- 
istence of diabetes insipidus but apparently believes that the diuretic and thyrotropic 
hormones are identical McConnell 59 has reported striking amelioration of diabetes 
insipidus m a woman by removal of a thyroid adenoma , the fact that her polyuria 
was said to be uninfluenced by pituitrm in any form intensifies our desire to repeat 
these observations on pitressm-resistant individuals Cutler’s results irom thyroid- 
ectomy were apparently not striking 60 
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SUBACUTE BACTERIAL ENDOCARDITIS ACTIVE 
CASES WITHOUT BACTEREMIA > 

By Chester S Keefer, F A C P , Boston Massachusetts 

For several years I have been interested in the group of patients with 
active bacterial endocarditis without bacteiemia during life These cases 
aie not infrequent, and since organisms can be isolated from the vegetations 
post mortem, it is a matter of some interest to gather more information re- 
garding the nature of the local lesion in the valves and the mechanism con- 
cerned with the absence of bacteremia 

The relative incidence of these so-called “ bacteria free ” y 1 cases varies 
m the experience of different observers In the last 54 cases of endocarditis 
which came to necropsy at the Boston City Hospital, $ the blood cultures and 
the heart’s blood cultures at postmortem examination were negative in 13 
or 24 per cent of the cases In all of these the organisms were cultured from 
the vegetations and found by microscopic examination of the heart valves 
Other observers report that m anywhere from 15 to 25 per cent of the cases 
which are observed, bacteremia cannot be shown to be present 

At this time, I present a summary of 15 cases which I have observed 
during life and at post mortem, including the clinical features, the histologic 
picture of the valves, and some observations regarding the bactericidal 
activity of the blood in patients with bacterial endocarditis 

Analysis of Cases 

Of the 15 cases, all showed fever at some time during the course of the 
disease which lasted from six weeks to 12 months Ten of the patients 
were between 21 and 40 years of age, one was under 20, and four were 
between 41 and 50 years Seven gave a history of previous attacks of 
rheumatic fever occurring from one to 36 years before the onset of symp- 
toms suggesting bacterial endocarditis In two, there were congenital 
bicuspid aortic valves All of the patients had heart murmurs The aortic 
valve was involved alone m seven instances, and m combination with a mitral 
valvular defect m three The mitral valve was involved alone in two cases, 
and the tricuspid alone in three All of the individuals had an anemia 

* Read before the St Louis meeting of the American College of Physicians, April 23, 

1937 

From the Thorndike Memorial Laboratory, Second and Fourth Medical Services 
(Harvard), Boston City Hospital, and the Department of Medicine, Harvard Medical 
School, Boston 

f The term “bacteria free ” cases was first introduced by Libman - Sometimes it re- 
fers to cases without bacteremia but with organisms m the heart valves In other instances, 
the term has been further restricted to those cases in which one can not obtain bacteria from 
the heart valves at necropsy (healing or healed bacterial endocarditis) 

X I am indebted to Dr Parker, Director of the Mallory Institute of Pathology, for al- 
lowing me to use the records for this information He has also been very generous in study- 
ing the sections of the heart valves with me 
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Emboli were present m the lungs in all of the cases with right-sided valvular 
defects The brain, spleen, kidneys, and extremities were the favorite sites 
for emboli in the peripheral circulation A mycotic aneurysm of the 
superior mesenteric artery was found in one case and small infarcts of the 
intestine with melena in two The heart’s blood culture was negative at 
post mortem m all, except two that showed a terminal invasion by bacteria 
one a Friedlander bacillus sepsis, the other a hemolytic streptococcus sepsis 
In all cases organisms were cultured from the heart valves 

For purposes of discussion it is convenient to divide the cases into groups 
according to their outstanding clinical features during the course of the 
disease I have separated the present cases into those with (1) right-sided 
heart lesions and multiple pulmonary infarcts, (2) symptoms and signs of 
progressive renal insufficiency, (3) progressive heart failure, (4) hemi- 
plegia, as the outstanding feature, (5) splenomegaly and anemia The 
salient features are presented in table 1 

Cases with Right-Sided Vahulai Lesions The only conspicuous fea- 
tures of these cases which were not present in the others were the signs of 
multiple pulmonary infarcts and jaundice Embolism in the general cir- 
culation was lacking but acute diffuse (non-embolic) nephritis was present 
m all It has been pointed out in the past by Blumgart 3 and others that 
right-sided bacterial endocarditis may be associated with multiple pulmonary 
infarcts without bacteremia, and it has been postulated that one of the 
reasons for the absence of bacteremia is due to the clearing capacity of the 
lungs This is undoubtedly a factor but it can not be the only explanation 
since a number of patients with bacterial endocarditis and infections confined 
to the right side of the heart have bacteremia 4 Of considerable interest m 
these cases is the presence of non-embolic nephritis, a feature of considerable 
importance in diagnosis The splenomegaly that occurs is due to an acute 
splenic tumor, and the jaundice which usually appears late in the course 
of the disease is probably due to excessive blood destruction, chronic passive 
congestion of the liver, and the anoxemia following multiple pulmonary in- 
farctions The following case is an example 


Case 1 A j oung man, 34 years of age, entered the hospital complaining of cough 
and frequent attacks of vomiting His past and family histories were negative He 
had always been veil until three months ago, when he noticed shortness of breath 
and paroxysmal attacks of coughing with some blood-streaked expectoration There 
was, in addition, some aching pain m the chest, exaggerated by respiratory effort 
though it was more or less continuous There was also dull, aching precordial pain 
and frequent attacks of sweating at night Three weeks before admission all of his 
svmptoms became exaggerated and his feet began to swell It became necessary for 
him to go to bed, and he had remained there for three weeks before he came to the 
hospital 


Ph> sical examination show ed a thin, undernourished young man His tempera- 
ture was 102 F , pulse and respiratory rates were 120 and 40 per minute, respect wely 
Ihe blood pressure v>as 150 mm of Hg systolic and 70 mm of Hg diastolic There 
was moderate djspnea but no orthopnea The positne findings included Signs of 



Table I 

Summary of IS Cases of Bacterial Endocarditis Without Bacteremia 
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solidification of the lung over the right lower lobe and a fibrinous pleurisy, moderate 
distention of the abdomen, an enlarged liver, and edema of the legs The heart was 
moderately enlarged and there was a to-and-fro murmur over the precordium with 
systolic accentuation, which was best heard over the tricuspid area The murmur was 
v ell localized and was not transmitted to the axilla 

Laboratory examination shoved a red blood cell count of 2,952,000 per cubic 
millimeter, hemoglobin of 58 per cent, and a white blood count of 32,400 per cubic 
millimeter Blood Wassermann was negative The urine showed albumin and a 
moderate number of casts and red blood cells The blood culture on admission was 
negative There was no clubbing of the fingers 

The course of his illness was characterized bv irregular fever, varying from 100° 
to 103° F The pulse rate varied from 100 to 130, and the respiratory rate from 28 
to 36 per minute The spleen was not palpable There were no petechial hemor- 
rhages observed and no signs of peripheral embolism to the extremities Four blood 
cultures during the course of a month were all negative He continued to complain 
of recurrent attacls of pain in the chest, and signs of fluid appeared in both pleural 
cavities Cjanosis became a feature of the illness Finally, four days before death, 
the shin and sclerae had a definite icteric tint and the urine contained bile pigment 
He failed gradually and died one month after admission, the total duration of the ill- 
ness from the onset of symptoms being four months 

The necropsy showed endocarditis of the tricuspid valves, septic emboli in the 
pulmonary artery, with infarcts in the lung, sero-fibrinous pleurisy, acute diffuse glo- 
merulonephritis, and a small encapsulated empyema between the lobes of the right 
lung There was a moderate hydropericardium and ascites 

In short, then, this was a young man who had the symptoms and signs 
of an acute infection with feier, tachycardia, increased respiratory rate, 
signs of myocardial insufficiency, an enlarged livei, edema of the extremities, 
a systolic murmur over the precordium, a friction rub over the lungs, hema- 
turia, jaundice, repeated negative blood cultures, and a progressive anemia 
with leukocytosis The clinical featuies of the case suggested a right-sided 
valvular disease with multiple pulmonary infarcts and an acute, diffuse 
glomerulonephritis 

To sum up, m these cases the symptoms and signs of infection, the signs 
of light-sided valvular disease (tricuspid or pulmonary insufficiency), mul- 
tiple pulmonary infarcts without signs of emboli m the greater circulation, 
with or without the signs of nephutis, and the late appearance of jaundice 
are the outstanding clinical features Hemoptysis may be a feature m these 
patients and results from either pulmonary mfaicts or mycotic aneurysms 
of the pulmonary vessels These charactei istics are highly suggestive of a 
bacterial infection localized on the right side of the heart 

Cases zvith Renal Insufficiency One of the most fiequent signs of bac- 
terial endocarditis with bacteremia is a focal embolic glomerulonephritis 
In most instances, there aie indications from the examination of the urine, 
such as hematuria, which suggest embolic lesions In a few cases with 
bacteremia, the renal damage is so great that definite signs of renal insuf- 
ficiency command attention, and one may find nitrogen retention, acidosis, 
and moderate hypertension 
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In some of the cases with negative blood cultures during life and active 
lesions in the endocardium from which bacteria can be isolated, progressive 
renal insufficiency is a conspicuous feature In the present group, focal 
embolic lesions were found m eight cases, and m the remaining seven the 
process was that of a diffuse glomerulonephritis 

In seven cases there were conspicuous signs of renal insufficiency as 
manifested by albuminuria, hematuria, loss of concentrating power, nitrogen 
retention, acidosis, and moderate hypertension The most important fea- 
tures of these cases are the signs of progressive renal failure in an individual 
with valvular heart disease, with the symptoms and signs of a chronic in- 
fection and embolic phenomenon The following case is an example 

Case 2 A 45 year old man complained of swelling of the face and feet His 
family and past histories were negative He stated that he had always been quite well 
until one month before admission to the hospital when he began to notice shortness of 
breath on slight exertion His shoes became tight, especially at night, and his face 
and scrotum were swollen In addition, he noted that his urine was somewhat cloudy 
and dark red in color He became increasingly thirsty and passed more urine than 
formerly His sleep was disturbed on account of nocturia He had been in bed for 
one week before admission to the hospital He had lost weight and his appetite had 
become progressively less 

Physical examination showed a well nourished and developed man who was 
alert and cooperative His temperature was 101° F, pulse rate 80 per minute, and 
respirations varied between 20 and 25 per minute The heart was enlarged to the 
left, measuring 14 cm in the sixth interspace and extending 3 cm to the right of the 
midsternal line m the fourth interspace There was a harsh systolic murmur at the 
apex and base, and a soft blowing diastolic murmur in the aortic area Lungs were 
clear Blood pressure was 165 mm of Hg systolic and 80 mm of Hg diastolic The 
abdomen was negative and there was slight edema of the ankles 

Laboratory examination showed a red blood count of 3,440,000 per cubic milli- 
meter, hemoglobin of 55 per cent, and a white blood count of 14,800 per cubic milli- 
meter Specific gravity of the urine varied from 1 011 to 1 017 There was a slight 
trace of albumin, rare red blood cells and white blood cells, and no casts Phenolsul- 
phonphthalein excretion was 42 per cent in 2 hours 

After a period of several months in the hospital he improved, as far as his edema 
and symptoms weie concerned, but the albuminuria persisted The red blood cells had 
disappeared from the urine He was discharged and returned six months later, com- 
plaining of increasing edema, slight dyspnea, nocturia, and loss of weight 

Physical examination at that time showed that he was dyspneic and cyanotic 
He had rales at both lung bases and signs of aortic and mitral regurgitation The 
liver was moderately enlarged and there was tenderness over it There was extensive 
edema of the legs and scrotum 

Laboratory examination shoved that the specific gravity of the urine varied from 
1 010 to 1 015 Urine contained large amounts of albumin, many hyaline and -ranu- 
lar casts, and a few red blood cells and white blood cells The red blood cell count 
was 2,940,000 per cubic millimeter, the white blood cell count was 13 000 with a dif- 
ferential count of 75 per cent polvmorphonuclears Electrocardiographic examination 
indicated nothing abnormal Blood pressure was 125 mm of Hg systolic and 52 mm 
of Hg diastolic Temperature ranged between 99° and 100 5° Non-protein nitrogen 
was 50 mg per 100 c c , gradually increasing to 65 mg per 100 c c Phenol sulphon- 
phthalem excretion was 5 per cent m two hours Nitrogen retention, progressne 
anemia, and death followed 10 months after the onset of symptoms 
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Necropsy showed Vegetations on the mitral and aortic valves Heart’s blood 
culture was negative Streptococci of the viridans type were cultured from the heart 
valve There was acute and chronic glomerulonephritis and a few focal embolic le- 
sions, but the conspicuous feature was diffuse glomerulonephritis without embolization 

In summary, then, this man had the symptoms and signs of cardiac and 
renal insufficiency, with valvular heart disease, low-grade fever, negative 
blood cultures, and a progressive nephritis, death occurring with renal in- 
sufficiency 

Comment The renal lesions that are encountered in bacterial endo- 
carditis have been studied especially in this country by Baehr and his asso- 
ciates 5 ’ 0 From Baehr’s most recent study a number of important facts 
emerged In a series of 91 cases of subacute bacterial endocarditis with 
bacteremia, the kidneys showed embolic lesions in 84 and were normal in five 
In two there was a diffuse glomerulonephritis , in one, it was acute and in the 
other the process was a chronic one A terminal azotemia was present in 
six 

In the 57 patients in the “ bacteria free ” stage the situation was some- 
what different It is well at this point to say that Baehr defines the “ bac- 
teria free ” cases as those showing persistently negative blood cultures dur- 
ing life and no bacteria in the vegetations at post mortem when they were 
examined In these cases he found evidence of healed focal embolic lesions 
in 34 and glomerulonephritis in 19, or 33 3 per cent 

In short, then, Baehr points out that patients with bacteremia show focal 
embolic lesions very often and diffuse glomerulonephritis infrequently In 
the “ bacteria free ” cases diffuse glomerulonephritis is more common and 
the focal glomerular lesions usually show signs of healing 

It is perhaps well worth noting and emphasizing, then, that diffuse 
glomeiular nephritis appears to be a striking feature m the cases without 
bacteremia Rich, Bumstead, and Frobisher 7 have produced nephritis m 
animals with hemorrhage into the capsules and tubules by injecting bacteria- 
free filtrates of broth cultures of oigamsms derived from bacterial endo- 
carditis Fiom numerous observations at necropsy and from their experi- 
mental work, they expressed the opinion that the circulating bacteria and 
their products were responsible foi the nephritis of bacterial endocarditis 
rather than focal embolic lesions To account for the varying frequency of 
glomerular nephritis m patients with subacute bacterial endocaiditis, Rich, 
Bumstead and Frobisher offer the suggestion that the difference may be 
accounted for by variations m the strain of infecting organism Baehr 
has likewise suggested that the presence of streptococci m the blood can not 
be the sole cause of the glomerular nephntis inasmuch as it is seen most 
often in cases without bacteremia It was suggested that the glomerular 
nephritis was related to the phenomena concerned in or following the death 
of the bacteria In brief, one group of investigators feels that differences 
in the infecting strain of bacteria are of importance, whereas others postu- 
late differences in the immune mechanism of the disease in various indi- 
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viduals Whatever the final explanation may be, it is well to consider bac- 
terial infection of the heart valves as a cause of glomerulonephritis, and it 
is also important to appreciate that it is most common m cases without 
bacteremia 

Cases with Caidiac Insufficiency As a late phenomenon, many patients 
with active bacterial endocarditis and bacteremia develop all of the symptoms 
and signs of congestive heart failure In these, the symptoms and signs of 
infection invariably precede those of heart failure A few of the patients 
with negative blood cultures came under observation with the symptoms of 
cardiac insufficiency which dominated the illness from the beginning of 
symptoms The following case is an example 


Case 3 A 48 year old man complained of palpitation and dyspnea of three 
months’ duration He had had an attack of rheumatic fever at the age of 12 } ears 
but no symptoms referable to his heart and no pains in his joints until three months 


before admission At that time he began to notice dyspnea, palpitation, and slight 
edema of the extremities, especially at night On occasions, he had attacks of parox- 
ysmal dyspnea which would awaken him from sleep and cause him to gasp for breath 
For one month before admission he had had recurrent chills and fever, followed by 
sweating, progressive weakness, chronic cough, and some pain m the left upper 
quadrant radiating to his chest and abdomen His past history was essentially nega- 
tive except for the attack of rheumatic fever Family history v'as inconsequential 
Physical examination showed a poorly developed and nourished man with dyspnea 
and the appearance of being acutely ill His temperature was 99 5° F , pulse and 
respiratory rate were 100 and 22 per minute, respectively Blood pressure was 100 
mm of Hg systolic and 48 mm of Hg diastolic Positive findings v'ere Moderate 
enlargement of the heart to the left, a blowing systolic murmur at the apex, and a 
systolic and diastolic murmur at the aortic area There were rales at both lung bases 
The abdomen was moderately distended but no free fluid rvas detected There v'as 
slight edema of the extremities and moderate clubbing of the fingers 

Laboratory examination showed that the specific gravity of the urine varied from 
1 010 to 1 028 There were rare red blood cells and, on occasions, numerous casts 
The red blood cell count was 3,300,000 per cubic millimeter, hemoglobin 72 per cent 
and the white blood cell count 3,500 to 8,600 per cubic millimeter The differential 
count v r as normal Sedimentation rate was increased Electrocardiographic exami- 
nation showed a P-R interval of 0 16 sec and left ventricular preponderance Fluo- 
roscopic examination of the heart showed a dilated pulmonary artery Blood culture 
V'as negative 


The patient was observed for a period of three months During that time he had 
low'-grade fever, ranging from 99 5° to 100° F He complained of pains m Ins joints 
which were controlled to some extent by the administration of sodium salicylate The 
edema which was present on admission gradually subsided but he continued to have 
rales in both lungs and attacks of paroxysmal dyspnea The spleen v'as not felt at 
any time On a few occasions a few petechial hemorrhages v'ere observed on the 
lip, the buccal mucosa, and over the arms and chest The course of the pat ent’s ill 
ness was one of progressive failure with the predominating symptoms those of cardiac 
insufficiency such as dyspnea, restlessness, and moderate edema of the extremities 
There was a progressive anemia the hemoglobin declining to 55 per cent, vuthout anv 
response to iron or liver extract therapy Eleven blood cultures taken over a period of 
three months of observation were all negatne 

At necropsy the heart’s blood culture was negative The anatomical diagnoses 
were Healed rheumatic aortic endocarditis, vegetative endocarditis of the aortic 
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valves Culture of these vegetations revealed Sti eptococcus vn idans There was 
chronic passive congestion of the liver and spleen, a few infarcts in the spleen, and a 
few focal embolic lesions in the kidney 

In brief, then, a patient who had had rheumatic fever at the age of 12 
years, develops the symptoms of caidiac insufficiency six months before 
death The clinical course during the last three months of his life was char- 
acterized by progiessive cardiac insufficiency, the signs of a low-grade in- 
fection (slight fevei, loss of weight, and a piogiessive anemia), aortic in- 
sufficiency, clubbed fingers, petechial hemonhages in the skm, and per- 
sistently negative blood cultures, death resulting from cardiac insufficiency 
The heart at postmortem examination showed vegetative endocarditis of 
the aortic valves fiom which Sti eptococcus vmdans were isolated The 
section of heart valve is shown in figure 1 



Fig 1 Vegetation on aortic valve The deeply staining material at the periphery of the 

valve is a mass of bacteria 

There were two cases m which hemiplegia was the first indication of 
bacterial endocarditis, and a third m which splenomegaly was an outstand- 
ing feature They have been summarized m the table 
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Dieterential Diagnosis 

The conditions which are likely to be confused with infective endocai ditis 
without bacteremia are active and progressive rheumatic infections and the 
cases of non-bacterial thrombotic endocarditis s> 10 The absence of embolic 
phenomena, splenomegaly, and nephritis and the presence of electrocardio- 
graphic changes and pericarditis favors the diagnosis of rheumatic fever 
The history of rheumatic fever and a positive nucleoprotem skm reaction is 
also of assistance 

The cases of non-bacterial thrombotic endocarditis may give rise to 
greater difficulty m that they may show clinical features which are common 
to either rheumatic fever or infective endocarditis, in that they may have 
pericarditis, polyserositis, nephritis, and skm eruptions of lupus erythe- 
matosis, but no electi ocardiographic changes Thrombopenic purpura 
hemorihagica and deforming arthritis may be features All these features, 
together with the course of the disease, are helpful in the diagnosis 

Lesions in the Heart V alves 

In view of the observation that the blood remained sterile in these cases 
it was of some interest to study the heart valves and vegetations from which 
organisms were grown at post mortem and compare the finding with cases 
showing bacteremia 

Histologic Changes in Heai t Valves When the sections from the heart 
valves showing vegetations were studied with the microscope for purposes 
of comparing the lesions in the cases without bacteremia with those with 
bacteremia, it was found that it was impossible to distinguish the cases on 
this basis Some of the vegetations showed organization and fibrosis, others 
from the same valve would exhibit no signs of healing Morphologically, 
the organisms appeared to be the same although careful studies for dif- 
ferences in their growth characteristics were not investigated 

The sequence of events m the development and advance of the lesions 
seems to be somewhat as follows There is an injury or damage to the 
endothelium of the valvular surface, which is followed by the formation of 
platelet and fibrinous thrombi, proliferation of the fibroblasts, and endo- 
thelial cells The infecting vegetations are usually superficial, covering the 
surface of the valve and consisting of masses of fibrin and platelets The 
organisms frequently collect and arrange themselves along the border of the 
vegetations, and beneath them m some cases one sometimes sees masses of 
leukocytes In other vegetations it can be seen that the dense clumps of 
bacteria at the periphery of the thickened layer of fibroblasts are surrounded 
by a wall of leukocytes and fibrin 

When the vegetations organize, one finds a gradual transformation of the 
fibroblastic layer into dense connective tissue The vegetations themselves 
are covered with dense fibrin and deeply stained material and it appears as 
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if the vegetations were being completely surrounded by fibrous tissue, and 
shut off from the circulating blood 

The histologic findings m these cases are m accord with those described 
by Wright 1 who could find no difference in the vegetations from cases with 
and without bacteremia 

It does not seem that one can account for the absence of bacteremia in 
these cases solely on a basis of the difference m the anatomic structure of the 
vegetations on the heart valves While it can not be proved at present, 
there is suggestive evidence from animal experimentation that the cases with 
negative blood cultures probably have a sufficiently high bactericidal power 
of the blood to maintain the clearing mechanism at a high level of efficiency 
The other possibility is that the organisms are growing so slowly that they 
can be removed as fast as they enter the circulating blood That they enter 
the circulating blood from the vegetations is supported by the fact that 
patients with negative blood cultures often have emboli in the various 
organs which contain bacteria 

Comment 

It can not be said that the cases without bacteiemia differ essentially 
from those with bacteremia during life, insofar as their clinical features and 
course are concerned The total duration of the illness may be the same in 
both groups, and there may be no distinguishing marks by which they can 
be separated during life There is possibly one exception which is notice- 
able, and that is the incidence of renal insufficiency in the cases without 
bacteremia This question has been discussed above and need not be re- 
peated here No one will deny, however, that renal failure may be observed 
m cases with bacteremia even though it seems to be less common than in 
those without bacteremia during life 

Inasmuch as there is difficulty in distinguishing these two groups of pa- 
tients on a basis of the clinical features and course of the disease, it will be 
well to review a number of the salient features and facts regarding the patho- 
genesis of bacterial endocarditis in man and in the experimental animal In 
this way, we seek an explanation for the cases under discussion 

The Pathogenesis of Bacterial Endocarditis in Man 

In reviewing the conditions m which subacute bacterial endocarditis is 
seen in man, certain points stand out First of all, it is generally conceded 
that it is most commonly observed m individuals who have damaged valves 
resulting from a previous attack of rheumatic fever or from congenital 
valvular defects It is rare when the preceding rheumatic infection has been 
an attack of chorea 11 In particular, it seems to be especially common in 
patients who have chronic valvular heart disease and a regular rhythm, of 
these, the ones who seem to be most vulnerable are those who are in fairly 
good health, comparatively free from dyspnea and who fad to give a history 
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of recurrent attacks of rheumatic fever Patients with aortic regurgitation 
alone or m combination with mitral valvular disease seem to develop the 
disease more often than those with distinct signs of mitral stenosis It is 
exceedingly rare in syphilitic aortic insufficiency, in individuals without 
previous cardiac murmurs, and in patients with hypertension It is practi- 
cally unknown m patients with a history of previous attacks of heart failure 
or established auricular fibrillation and, to my knowledge, it has been re- 
ported as following a coronary occlusion m only one case 12 

Of the congenital defects, the commonest predisposing lesion seems to be 
congenital bicuspid aortic valves, and a patent ductus arteriosus In table 2 
I have summarized the various conditions in which it has been observed 

Table II 

Conditions m Which Bacterial Endocarditis Has Been Observed m Man 

1 Rheumatic Heart Disease — acute or chronic 

a Aortic regurgitation 

b Aortic regurgitation \\ ith mitral msufficiencj 
c Mitral stenosis 
d Tricuspid insufficient 

2 Congenital Heart Disease 

a Bicuspid aortic valves 
b Patent ductus arteriosus 
c Coarctation of aorta 
d Subaortic stenosis 
c Patent interventricular septum 
/^Pulmonary stenosis 

3 Coronary Occlusion 

4 Thrombotic Endocarditis (Chronic disease) 

In short, it can be said that the patients who are likely to develop bac- 
terial endocarditis are those with rheumatic or congenital valvular defects, 
in a good state of health, with a normal cardiac rhythm It is not likely to 
develop m an individual with h>pertension, or a normal heart, or in anyone 
with auricular fibrillation, or in a patient who has had previous attack of 
congestive heart failure 

In addition to the above factors there are other considerations in the 
pathogenesis of subacute bacterial endocarditis which require comment, 
namely, what are the factors predisposing damaged heart valves to infection 
by bacteria? what is the portal of entry? and why do the organisms localize? 

The first question has been discussed and investigated by a number of 
observers There have been two main views, namely, that the heart valves 
are infected by bacterial emboli focalizing in the valves, and that the organ- 
isms invade the valves from the outside That is to say, it is an infection 
of the surface of the valve 

The chief argument against intravascular emboli being the sole cause 
of infection of the heart valves is the fact that it is not possible to demon- 
strate blood vessels m the heart valves of all individuals On the other hand, 
it can be shown that bacterial infection of heart vah es is most often super- 
ficial and the bacteria occur at the periphery of the thrombi on the i ah es 
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Leary, 13 Mallory and 1 14 have demonstrated bactena m the very early lesions 
of bacterial infection of the heart valves and endocaidium, and the organisms 
seem to invade the valves from the surface How then do microorganisms 
gam a foothold on an injured valve? It is the opinion of Pappenheimer 
and Von Glahn lj that most cases of subacute bacterial endocarditis are due 
to an infection of rheumatic vegetations by microorganisms, and Grant, 
Wood and Jones 10 have brought forth convincing evidence that platelet 
thrombi are exceedingly common on damaged or injured valves, and these 
thrombi serve as peculiarly favorable areas for the localization of bacteria 
They found in studying non-bacterial thrombotic endocarditis that these 
thrombi occurred on valves which were thickened and on the ones in which 
infective endocarditis is likely to develop Moreover, Grant has demon- 
strated platelet thrombi on heart valves which had been experimentally 
damaged, showing that mjuiy to a heart valve is followed by the deposition 
of a platelet thrombus It is now known that non-bacterial thrombotic endo- 
carditis occurs m a variety of conditions 8 and, m studying this condition 
further, I have found that these thrombi may become infected and produce- 
a bacterial endocarditis Table 3 summarizes the conditions in which I have 
observed non-mfected thrombotic endocarditis and the cases m which such 
thrombi have become infected by bacteria 


Table III 

Summary of the Conditions in Which Non-Infected and Infected Thrombotic 
Endocarditis Are Observed 


Non-mfected 


Chronic heart disease 3 

Leukemia 1 

Appendix abscess 1 

Pulmonary tuberculosis 2 


Infected 

Chronic heart disease 2 

Leukemia 2 

Carcinoma 

Cervix 1 

Lung 2 

Stomach 1 

Hypernephroma 1 

Cirrhosis of liver 1 

Stone in the common bile duct 1 


It seems clear that either thrombotic or rheumatic endocarditis may serve 
as a suitable area for bacteria to localize and gam a foothold, and since these 
thrombi are relatively free from leukocytes, microorganisms are destroyed 
with difficulty and are able to survive Since bacterial endocarditis occurs 
very often in conditions which favor the development of thrombi on the 
valve leaflets (damaged valves, acute rheumatic and chronic diseases) it is 
not far-fetched to believe that these thrombi are an important predisposing 
factor m the pathogenesis of bacterial endocarditis 

I should not like to leave the impression that it is always necessary to 
have a previously damaged valve in order for bacteria to gam a foothold on 
the heart valves and thrive Indeed, it is well recognized that some micro- 
organisms focalize on previously normal heart valves, and it is highly pos- 
sible, as suggested by Wadsworth, that acute injury to the heart valves by 
bacteria serves as an excellent predisposing factor for the localization of 
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infection It is well worth recalling, however, that the majority of cases 
of Stieptococcus vindans endocarditis occur m patients with previously 
damaged valves, and this must be taken into account m any discussion of the 
pathogenesis of the disease 

The question now arises regarding the circumstances that permit bac- 
teremia and the portal of entry for the infecting organism ? It is well recog- 
nized that it is often impossible to tell when the original invasion of bacteria 
took place, since the disease begins in most instances in an insidious manner 
and is not preceded by any prenous noticeable infection that would serve 
as a focus of entry Upon reflection, this does not seem at all curious since 
it would be surprising if green producing streptococci did not invade the 
circulating blood frequently since they are present m the mouth from a 
period shortly after birth and persist until death That they invade the 
circulating blood m a variety of diseases has been amply demonstrated by T 
Lichtman and Gross, 17 Epstein and Kugel, 18 and Swift and Kmsella, 19 and 
one knows that they often invade the blood following tonsillectomy and the 
extraction of teeth There are now on record a number of cases of sub- 
acute bacterial endocarditis m which the disease first asserted itself following 
the extraction of teeth or tonsillectomy, or respiratory infections, and one is 
also familiar with the cases that follow local areas of suppuration 20 

In addition to the presence of thrombi on the heart valves and the bac- 
teremia, it is necessary to account for the localization of bacteria It is a 
general rule in bacterial infections that the localization of bacteria m tissues 
is consistent only m the cases m which there are antibodies present It has 
been demonstrated by Kmsella, 21 Wright, 22 Miller and Branch, 23 Libman, 24 
and Swift 25 that the blood from patients with active infections and bac- 
teremia shows agglutinins for the homologous organism and is actively bac- 
tericidal Spink and 1 2e have demonstrated that the blood from bacteremic 
cases is not only capable of killing the organisms which are present m the 
circulating blood but is often capable of killing many thousands of microbes 
which are added to it Furthermore, and this we consider of significance, 
the blood of some normal individuals is highly bactericidal for most strains 
of Stieptococcus vindans which have been isolated from cases of proved 
bacterial endocarditis 

To sum up the information regarding the pathogenesis of subacute 
bacterial endocarditis in man it would appear that a damaged heart valve the 
presence of platelet thrombi, transient bacteremia, and the presence of anti- 
bacterial antibodies which aid in the clearing of the blood stream and the 
localization of bacteria are all important in determining the development of 
bacterial endocarditis 

Experimental Bacterial Endocarditis 

Bacterial endocarditis has been produced experimentally m animals (rab- 
bits, 27 dogs, 23 horses, 20 and chickens 30 ) by several methods and by different 
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investigators These observations are of great importance m understand- 
ing some of the features of the infection m man 

The observations of Herrmann 28 in regard to endocarditis in dogs are 
significant He found that the normal heart valves of dogs were relatively 
immune to infection by Sh cptococcus vindans when large doses of organ- 
isms were injected intravenously When, however, the aortic valves were 
injured, a large number of puppies died from the results of a spontaneous 
streptococcus endocarditis This was also noticeable m parturient bitches 
In all, 20 pei cent of his dogs with experimental aortic regurgitation de- 
veloped spontaneous streptococcus endocarditis Of further interest, how- 
ever, it was found that dogs with damaged heart valves were found to be 
uniformly susceptible to bactenal implantations of streptococci when they 
were injected intravenously Similai observations have been made in dogs 
by Kinsella 28 In addition, he found that it was easier to produce endo- 
carditis m dogs when they had been partially immunized Of considerable 
interest in respect to the development of endocarditis on the damaged heart 
valves of dogs are the observations of Grant 10 that platelet thrombi form on 
the heart valves shortly after they have been ruptured, and it is possible 
that they seive as foci for the localization of bacteria 

The same kind of experiments have been carried out in rabbits with 
somewhat similar results, with the exception of the fact that repeated in- 
jections of organisms into rabbits with normal heart valves are followed b) 
endocarditis in a certain number of cases Wright 22 has shown that in- 
fection of the valves is moie likely to occui m animals that have been treated 
with vaccines so that demonstrable antibodies are present in the circulating 
blood It can be shown, however, that when the valves of a rabbit are 
damaged their resistance to infection is greatly lowered 

The observations of Wadsworth 29 on the occurrence of endocarditis m 
horses are of the highest significance to our understanding of the patho- 
genesis of bacterial endocarditis He found that endocaiditis developed 
very frequently in horses that had been immunized against pneumococci 
The infection of the heart valves usually took place after the animal had a 
high antibody titer in the circulating blood and there was no convincing 
evidence that the infection took place early in the course of the injections 
The blood cultures of these animals remained sterile and the organisms in 
the vegetations weie few and could be cultured from the valves with dif- 
ficulty, and were found m sections of the heait valves in only small numbers 
at post mortem 

In short, the findings in the horses studied by Wadsworth are similar m 
many respects to the “ bacteria free ” cases in man That is to say, the 
endocarditis is active, the blood remains sterile It is perhaps important to 
recall that endocarditis was produced in these animals without mechanical 
injury to the heart valves and it did not develop until theie was a high anti- 
body titer m the blood a condition favoring the localization of bacteria 
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To sum up this discussion, it may be said that infection of the heart 
valves is seen most often in animals following mechanical injury and the 
injection of nnci oorganisms intravenously Following mechanical injury 
to heart valves, platelet thrombi foim and serve as a focus for the localization 
of bactena, and while infection may occur spontaneously, it is most fre- 
quent following the injection of bacteria Furthermore, when there is no 
pievious injury to the valves, endocarditis develops more frequently follow- 
ing repeated injections of organisms into animals which develop active bac- 
tericidal antibodies It would appear, then, that injury to the heart valves, 
the presence of antibodies, and bacteremia are all important and necessary 
m the pathogenesis of bacterial endocarditis It is not at all unlikely m 
many instances, as suggested by Wadsworth, that the original injury to the 
valves is bacterial in 01 lgin since Leary and Mallory and I have demonstrated 
bactena m very early lesions on the heart valves and endocardium 

Immunologic Studies in Bacterial Endocarditis 

The immune reactions that can be demonstrated m the circulating blood 
of patients with bacterial endocarditis have been studied by Kmsella , 21 
Wright , 23 Miller and Branch , 23 Swift , 25 Libman , 24 and ourselves Inas- 
much as these studies have a direct bearing on the problem of the patho- 
genesis of bacterial endocarditis they are presented in detail While Km- 
sella was unable to show that there was any constant identity between the 
various strains of streptococci isolated from cases of bacterial endocarditis, 
he demonstrated quite conclusively that the patient’s blood serum contained 
agglutinins and complement fixing antibodies for homologous strains of 
organisms Miller and Branch demonstrated homologous agglutinins m 
their case and Wright 22 found that the blood of septicemic cases contained 
antibodies and was actively bactericidal Moreover, m animals with bac- 
terial endocarditis there was evidence of antibody production even in the 
face of an increasing septicemia Wright considered the bacteremia m 
bacterial endocarditis to be a secondary phenomenon resulting from ail 
escape of organisms from the lesions m the heart valves and thought that 
the bacteria increased m the blood stream of his animals because they mul- 
tiplied m the lesion and wei e discharged faster than they could be removed 
That this is true m man seems to be proved from the remarkable case of 
subacute Sti eptococcus vmdans septicemia which was cured by excision 
of an artei lovenous aneurysm of the external iliac artery and vein, reported 
by Hamman and Rienhoff 31 In this case, the removal of the focus (vege- 
tations in the aneurysm) was followed b) a clearing of the blood stream 
and complete i ecoverj This case seems to prove beyond an) doubt that the 
bactet enna in these cases is an o\ erflow phenomenon In common with 
Wright, I have found that the cases which are negative are always negative, 
and since numerous blood cultures W’ere taken during life in all of the cases 
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reported herewith, it is unreasonable to suppose that faulty technic was re- 
sponsible for our failuie to isolate the oiganisms during life 

Within recent years it has been found by Howells and Corrigan, 32 
Levine, 83 Deriick and Fulton, 34 and Swift 25 that patients with subacute 
bacterial endocarditis fail to show skin reactions to filtiates of streptococci 
and we have confirmed these findings m 10 instances This examination 
may be of significance m the diagnosis of obscure cases of bacterial endo- 
carditis 

While it has not been proved in the human cases that the reason for the 
negative blood cultures during life is the presence of a high antibody titer 

Table IV 


Whole Blood Killing Power of Patients with Bacterial Endocarditis and Bacteremia 
Maximum number of organisms killed by 0 5 cc whole blood Homologous organisms 



io-‘ 

10~ 2 

10“ 3 

10~> 

10- 5 

10-° 


no 

Patient 1 

0 

0 

0 

0 

0 

0 

0 

5 

Normal control 

0 

0 

0 

0 

0 

0 

0 


Patient 2 

0 

0 

0 

0 

0 

0 

0 

2 

Normal control 

0 

0 

0 

0 

0 

0 

0 


Patient 3 

0 

0 

0 

0 

0 

0 

0 

2 

Normal control 

0 

0 

0 

0 

0 

0 

0 


Patient 4 

0 

0 

0 

0 

0 

0 

0 

29 

Normal control 

0 

0 

0 

0 

0 

0 

0 


Patient 4 

0 

0 

0 

0 

0 

0 

0 

29 

Normal control 

0 

0 

0 

0 

0 

0 

0 


Patient 5 

+ 

+ 

0 

0 

0 

0 

0 

5 

Normal control 

+ 

0 

0 

0 

0 

0 

0 


Patient 6 

+ 

+ 

+ 

0 

0 

0 

0 

6 

Normal control 

+ 

+ 

+ 

+ 

0 

0 

0 


Patient 7 

+ 

+ 

+ 

0 

0 

0 

0 

11 

Normal control 

+ 

0 

0 

0 

0 

0 

0 


Patient 8 

+ 

0 

0 

0 

0 

0 

0 

12 

Normal control 

+ 

0 

0 

0 

0 

0 

0 

It 

Patient 8 

+ 

0 

0 

0 

0 

0 

0 

Jt 

Normal control 

+ 

0 

0 

0 

0 

0 

0 

It 

Patient 8 

+ 

+ 

0 

0 

0 

0 

0 

II 

Normal control 

+ 

0 

0 

0 

0 

0 

0 


Patient 8 

+ 

+ 

+ 

+ 

0 

0 

0 

u 

Normal control 

0 

0 

0 

0 

0 

0 

0 

t r 

Patient 8 

+ 

+ 

+ 

+ 

0 

0 

0 

t» 

Normal control 

0 

0 

0 

0 

0 

0 

0 


Patient 9 

+ 

+ 

+ 

0 

0 

0 

0 

tt 

Normal control 

+ 

+ 

+ 

+ 

0 

0 

0 


Patient 10 

+ 

+ 

+ 

+ 

0 

0 

0 

It 

Normal control 

+ 

+ 

+ 

+ 

0 

0 

0 












SUBACUTE BACTERIAL ENDOCARDITIS 


731 


of the blood there is suggestive evidence, from studies on animals and m 
particular from the studies by Wadsworth, that such is the case An addi- 
tional factor is the small numbeis of organisms present in the vegetations 
Baehr suggests that some patie nts w ith bacteria l_,endocardi tis deielo p 
an immunity to the infecting organism which- is of sufficient degree to lull 
ofiffithS" bacteria shortly after the onset of the disease In this way, he 
explains the bacteria-free cases Fiom numeious observations on man and 
animals it does not seem unreasonable to suppose that the reason for the 
negative blood cultures is due to the fact that the organisms are removed 
from the circulating blood as rapidly as they enter it That they are present 
in the blood from time to time is attested by the presence of embolic phe- 
nomena m these cases The reason they continue to live in the vegetations 
of the heart valves is probably due to the fact that the bacteria are situated 
m an area where there are relatively few leukocytes or tissue phagocytes and 
the bactericidal action can not operate effectively 

Studies on the bact ericidal p ower of the wholej3lood„cyf_gatients_\yith 
bacterial endocarditis and bacteremia indicate that nprmal jndiyiduals are 
ufteTTableTo kill large numbers of organisms that can be isolated from 
-t he blo od of patients with endocarditis Likewise, the patients with bac- 
terial endocarditis can do the same This is illustrated m table 4 and chart 1 
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In short, then, it would appear that normal individuals as well as patients 
with bacterial endocarditis possess antibacter ial antibodies against some 
strains of St> eptococcns vindans derived frorrTendocarHitis This is sug- 
gestive evidence of a defense mechanism for the clearing of the blood stream 
of bacteria, once they gam entrance to the circulation While it is not 
known whethei all of the patients who have immune bodies m their cir- 
culating blood at the time of an active infection have had antibodies before 
the onset of infection, it is suggested by our observations on some normal 
individuals, that this is possible, although Swift 25 records a case m which 
agglutinins against the homologous organism weie not present before in- 
fection and appeared after its development This is a question requiring 
further study 

Summary and Conclusions 

A group of 15 cases of active bacterial endocarditis without bacteremia 
is described and summarized For purposes of discussion they were 
divided into five groups ( 1 ) those with right-sided valvular disease, mul- 
tiple pulmonary infarcts, and jaundice, (2) patients with renal insufficiency, 
(3) patients with heart failure, (4) patients with splenomegaly and anemia, 
and ( 5 ) patients with hemiplegia 

All of the patients had physical signs of valvular disease Non-syphilitic 
aortic regurgitation was present in ten The mitral valve was involved 
alone in two and the tricuspid alone in three 

There was no essential diffeience in the clinical course of the patients 
with bacteremia and in those without bacteremia with the possible exception 
, of the fact that the non-bacteremic cases were more apt to have renal in- 
sufficiency as an outstanding feature of their illness 

The pathogenesis of bacterial endocarditis as it is observed m man and 
the experimental animal was reviewed and it was pointed out that the fol- 
lowing factors are significant a previously damaged valve, the presence of 
platelet thrombi on the valves, a transient bacteremia and the presence of 
antibodies that encourage the localization of bacteria 

Bactericidal studies in the blood of patients with bacterial endocarditis 
were presented, and it was concluded that some normal individuals as well 
as patients with bacterial endocarditis have antibodies which are capable of 
killing organisms derived fiom cases of bacterial endocarditis 

From the foregoing discussion it seems reasonably plain that bacterial 
endocarditis can be produced in animals undei the same circumstances as 
exist in man, namely, the presence of damaged valves, platelet thrombi on 
the valves, bacteremia, and the presence of antibodies There also is highly 
suggestive evidence that the human cases with negative blood cultures have 
a condition analogous to the experimental endocarditis of horses as described 
by Wadsworth This, however, requires further study and proof In any 
event, it is well to recognize this group of cases since they aid in understand- 
ing the infection and should encourage one to look for ways of destroying 
organisms in the valves 
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DISTURBANCES OF RATE AND RHYTHM IN ACUTE 
CORONARY ARTERY THROMBOSIS ' 


By Arthur M Master, M D , F A C P , Simon Dack, M D , and Harry 
L jArrr, M D , New Y oik, N Y 


Introduction 


Investigators 1-5 during the nineteenth century observed that ligation of 
the coronar) arteries m animals t ery frequently produced cardiac arrhyth- 
mias either transient or severe enough to cause cardiac standstill, but their 
exact nature was not defined until the beginning of the present century In 
1909, Lewis c reported that after ligation of the left coronary artery multiple 
premature beats were recorded bj, venous pulse and electrocardiographic 
tracings These frequently formed paroxysms of ventricular tachycardia 
from v Inch ventricular fibrillation sometimes developed Subsequent 
vorkers 7 ' 12 confirmed these observations Recently, in addition, de Waart 
et al , 41 after t) mg off the right coronary artery found smoauricular and 
auriculoventricular block In all these observations it is noteworthy that 
auricular fibrillation and flutter were rarely encountered, and auricular and 
nodal tachycardia only occasionally 9 

In man also, the majority of authors 13 ' 21 have noted the presence of 
arrhythmias m coronary artery thrombosis While White 20 thinks they 
occur m only a small number of cases, Levine 22 observed them m more than 
one-fourth of his series The incidence of the significant arrhythmias, that 
is, those other than premature beats, in several large series 22 ' 31 varies be- 
tween 9 and 27 per cent, the average in over 800 cases being 17 per cent As 
in animals, the most common irregularity is premature beats, usually ven- 
tricular, which occurred in about one-quarter of the cases Next m order 
of frequency is auricular fibrillation In the reports mentioned abo\e its 
incidence was usually 6 to 7 per cent, although Levine’s 22 figures were as 
high as 23 per cent and Meakins and Eakm’s 26 14 5 per cent Brill, 32 too, 
obsen ed that it frequently appeared early m coronary thrombosis 

The other arrhythmias auricular flutter, auricular and nodal tachy- 
cardia, ventricular tachycardia, nodal rhythm and heart block, in the experi- 
ence of all authors 23 ' 31 occurred m only a small percentage of cases 
Auricular flutter was observed by Parkinson and Bedford 24 and Jervell 29 
in 3 to 4 per cent of cases and by Howard 27 in only 0 6 per cent However, 
of nine fatal cases of coronary artery thrombosis described by Longcope, 33 
four had auricular flutter Other authors 28 34 - 35 also observed tins ar- 


m * Presented at the St Louis meet.ng of the American College of Physicians, April 22, 
pital F N I V he Med ‘ Cal ScmCCS and the Cartographic Laboratory The Mount Sinai Hos- 
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rhythmia in coronary artery thrombosis Similaily, auricular and nodal 
tachycardia occurred infrequently 24 ’ 28 ’ sfl| 37 Smoauricular block, 29 ’ 38 sinus 
bradycardia 80 ’ 40 and nodal rhythm ® 8 ’ 40> u * 42 have been encountered but once 
oi twice m any one series The average incidence of heart block, partial 
and complete, is 2 to 5 per cent, 22-31 although Appelbaum and Nicolson 37 
found three instances in 30 cases Salcedo-Salgar and White, 43 in a recent 
study of heart block m more than 300 cases of coronary thrombosis, found 
the incidence to be 4 2 per cent, this figure included 10 cases of partial and 
only four of complete block In marked contrast is the experience of 
Schwartz 44 who over a period of a few years observed 15 cases of complete 
heart block with Stokes-Adams syndrome precipitated by coronary throm- 
bosis In this connection may be mentioned the recent analysis by Graybiel 
and White 45 of 72 cases of complete heart block of which approximately 
10 per cent followed an acute coronary thrombosis 

Because of the frequency of ventricular tachycardia m experimental 
coronary ligation 0-12 its importance m coronary artery thrombosis has been 
emphasized in numerous case reports in the literature 8 ’ 22 ’ 42 ’ 40-59 It is sig- 
nificant, however, that most of the authors have reported one oi only a few 
cases of coronary artery thrombosis with ventricular tachycardia, or rarely, a 
small series of ventricular tachycardia in which the chief etiological factor 
was recent or old myocardial infarction 00-03 Analysis of large series of 
cases of coronary artery thrombosis, however, gives a truer perspective of 
the rarity of this arihythmia Although Levine 03 intimates that it occurs 
m approximately 5 pei cent of cases, in 470 cases in the series mentioned 
above, 23-31 there were but three cases, an incidence of 0 6 per cent 

It has been found that not infrequently two or more airhythmias occur 
simultaneously or m close association 3S ’ 38 ’ 41> 42> 53 ’ 57 ’ 04 ’ 05 Ilamman 13 con- 
sidered such a sequence diagnostic of coionary artery thrombosis 

Material 

An analysis of the arihythmias found m 300 cases of coronal y arteiy 
thrombosis is presented in this report (table 1) Excluding premature 
beats, present in one-quartei of the cases, the incidence of arrhythmias was 
14 per cent Forty-two patients presented the following 46 irregularities 


Auricular fibrillation 22 

Auricular flutter 3 

Paroxysmal tachycardia 9 

auricular 3 

nodal 2 

ventricular 1 

undetermined 3 

Nodal rhythm 3 

Wandering pacemaker 1 

Heart block S 

incomplete heart block with dropped beats 3 

complete A-V dissociation 3 

combination of both types 2 



ACUTE CORONARY ARTERY THROMBOSIS 


731 


Prolongation of the P-R interval, which was very common, and bundle- 
branch block are not included m this paper as they will form the material 
of a future aiticle Foi the same reason A-V heart block will not be con- 
sidered m great detail 

Significant differences were observed between patients with arrhythmias 
and those with regular rhythm (table 1) In the fonner group, the ratio 
of men to women was 2 3 1, in the latter 4 1 , apparently women are more 
prone to develop irregularities than men This applied particularly to 
auricular fibrillation and heart block The aveiage age was slightly higher 
m those with airhythmias Furthermore, hypertension and cardiac enlarge- 
ment occurred in four-fifths of the cases with an arrhythmia, whereas in 
those without, hypei tension was present m 65 per cent and cardiac enlarge- 
ment m only 60 pei cent Heart failure also was more common when an 
arrhythmia existed, that is, in 85 per cent as compared to 70 per cent It is 
obvious, then, that arrhythmias occurred m the more severely ill patients, a 
fact further supported by the high mortality rate in this gioup, 39 per cent 
as against only 22 per cent m the lemamder of the series The mortality 
rate for the entire series of 300 cases was 26 per cent Most of the deaths 
were in the group with auricular fibrillation and complete heart block That 
the arrhythmia may have been merely one expression of the severity of the 
attack and not the cause of death, howevei, is probable m view of the fact 
that half the patients died some tune after the cessation of the arrhythmia 

Almost half the arrhythmias appeared during the first thiee days suc- 
ceeding the attack and the majority during the first week In some cases 
it followed immediately the onset of the attack However, the arrhythmia 
may set in at any time, even in the third week The duration of the ar- 
rhythmia was usually short In over half the cases it lasted 24 hours or 
less, and in some only a few hours Auricular fibrillation and paroxysmal 
tachycardias were as a rule, transitory , heart block and nodal rhythm usually 
persisted longer, occasionally several weeks 

It is interesting that the presence of previous occlusions did not increase 
the incidence of arrhythmias This would indicate that the latter depend 
upon the acute changes in the heart 

Premature Beats 

Premature beats occurring m 77 patients or one-quarter of the series 
was by far the most common irregularity encountered They were ven- 
tricular m type m 46 cases, auricular and ventricular in 15, auricular alone 
m 14 and nodal m two Multiple premature beats were found very fre- 
quently and m nine patients there was bigeminal or trigeminal rhythm 
(figures 7 and 9) The mortality rate in this group did not differ from the 
average for the entire series although it should be noted that when auricular 
or both auricular and ventricular premature beats occurred the mortality 
rate was higher (35 to 40 per cent) But this finding might not hold true 



Table I 

Analysis of the Arrhythmias in 300 Cases of Coronary Artery Thrombosis 
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in a larger series Also the fact that the incidence of heart failure was 
practically the same as m the whole series is evidence that the clinical sig- 
nificance of premature beats is not important 

It has often been stated X2 ’ co ’ 103 that the appearance of frequent ven- 
tricular prematuie beats may be the forerunner of ventricular tachycardia 
Yet, this occuned only once in our series, when a fleeting paroxysm of 
ventricular tachycardia was observed during the course of a bigeminal 
rhythm (figure 9) 

Auricular Fibrillation 

Auncular fibrillation was found 22 times and occurred more frequently 
in women than m men The average age of these patients was somewhat 
higher than m the general series The incidence of increased arterial ten- 
sion, enlarged heart and heart failure was definitely greater than m the con- 
trol group and the mortality rate was high, 45 per cent The latter was m 
large degree dependent on the heart failure since half the deaths occurred 
after the arrhythmia had spontaneously remitted The average ventricular 
rate was 120-150 beats per minute (figures 1 and 2) which was undoubtedly 
associated with the high incidence of heart failure Several case£, however, 
had a slow ventricular rate even without the use of digitalis 

The onset of auncular fibrillation usually occurred during the first few 
days and in two-tlnrds of the cases during the first week It is significant 
that m 12, or more than half of the patients, its duration was 24 hours or 
less In one instance it lasted two months and then ceased spontaneously, 
and m another it became permanent after digitalization In five patients 
the irregularity was intermittent, alternating with periods of smas rhythm 
With a view to the possibility that this arrhythmia might be ascribed 
to a lesion in a specific area of the heart, electrocardiograms were grouped 
into types associated with infarction of the anterior (QjTi) or posterior 
(Q-'Ya) surface of the left ventricle It was found that with auricular 
fibrillation, the infarction was as frequent on the anterior as on the posterior 
surface of the heart In five of these cases examined at necropsy the right 
and left coronary arteries were equally occluded 

Digitalis was administered to two patients after the onset of the auricu- 
lar fibrillation because of severe heart failure One of these died suddenly 
on the eighteenth day (figure 3) and the other developed permanent fibril- 
lation although the heart failure was controlled Two other patients re- 
ceived digitalis before the onset of the fibrillation but it is not possible to 
state whether the appearance of the arrhythmia was related to the drug 

Auricular Flutter 

There were three patients with auricular flutter, two of whom died 
(figures 3 and 4) Heart failure and enlarged hearts were found in each 
instance and all had had one or more previous attacks of coronary throm- 
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Fig 3 S L male, aged 67 Old and acute coronary artery thrombosis 
auricular fibrillation and flutter Sudden death on the eighteenth day P M 
old LAD and right coronary thrombosis Posterior infarction 
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riG 4 SC, male, aged 58 Old and acute coronary artery thrombosis Paroxysmal 
auricular flutter Sudden death on thirteenth day 
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bosis In one of the fatal cases the auriculat flutter was a transient episode 
during auricular fibrillation (figure 3) The two fatal cases had both 
received digitalis, one during the arrhythmia and one before it set in 

Nodal Rhythm 

There were three cases with nodal lhythm and one with wandering pace- 
maker (figures 5 A and 6) All four patients survived, probably because 
the ventricular rate was normal, between 60 and 70 beats per minute The 
arrhythmias disappeared without treatment within a week Not all cases 
of nodal rhythm and shifting pacemaker are due to right coronary artery 
occlusion as one might expect, for two patients had electrocardiographic 
signs of anterioi wall infarction Thus the S-A node may be compromised 
by occlusion of the left coronary artery, either by involvement of its nu- 
trient blood vessel or nerve supply 

Paroxysmal Tachycardia 

Paroxysmal tachycardia occurred in nine patients The average ven- 
tricular rate was 150 beats per minute Although all nine patients had 
heart failure and eight an enlarged heart and hypertension, the duration of 
the arrhythmia was 24 hours or less in eight of the nine, and only two died 
Of the nine cases, three were auricular (figures 5 B and 7), two nodal (figure 
8) and one ventricular (figure 9) Although the focus of origin was un- 
determined m three because electrocardiograms weie not obtained during 
the arrhythmia, the clinical appearance was that of an auricular tachycardia 

A word should be added concerning ventricular tachycardia With 
constant supei vision and frequent electi ocardiograms it was observed only 
once m the 300 cases examined * Its duration was extremely brief, a few 
hours, and it remitted without treatment This observation emphasizes the 
rarity of ventricular tachycardia m man 

Only two patients with paroxysmal tachycardia received treatment One 
with auricular tachycardia who recoveied received one dose of 6 grs of 
quimdine sulphate The arihythmia ended 10 hours later but probably 
was not influenced by the drug Another patient with nodal tachycardia 
was given 54 grs of quimdine but died of a cerebral embolus four days 
after cessation of the tachycardia 

Heart Bl&ck 

Although mci eased P-R intervals occurred very often, incomplete heart 
block with dropped beats or complete A— Y dissociation was found but eight 
times in the 300 cases Three patients had complete heart block alone with 

* Since these data were collected, two other cases of ventricular tachycardia have been 
observed In one, a 42 year old woman, the arrhythmia persisted despite quimdine therapy 
by mouth and intravenously and the patient died after two days Septal infarction without 
recent thrombosis was found at post mortem In the second case, a male aged 38, the 
tachycardia lasted about one day and ceased spontaeously The patient recovered 
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ventricular rates between 20 and 40 beats per minute (figure 10) They all 
had hypertension, an enlarged heart and heart failure These patients all 
died within three days after the onset of the arrhythmia In two othei 
patients the arrhythmia varied between incomplete and complete heart block , 
one of these died of heart failuie soon after the rhythm had returned to 
normal Finally, there were three patients who had incomplete heart block 
alone The ventricular rate in these cases was highei , 50 to 100 beats per 
minute, and all three suivived In one, the incomplete heart block was still 


2nd day 



Fig 10 C B , female, aged 72 Coronary thrombosis Complete heart block and 
auricular fibrillation Death on fourth day P M Right coronal y thrombosis Infarction 
posterior left ventricle and septum 


present one year after the attack In the other two, normal smus rhythm 
returned gradually within one week 

Four of the five patients with complete heart block came to postmortem 
examination and m each instance there was occlusion of the right coronary 
artery with infarction of the posterior wall and septum, with or without 
occlusion of the other arteries, findings which confirmed those of previous 
investigators 22> 38 ’ 44 ’ ° 7 ’ 68 who had noted the association between complete 
heart block and this specific pathological lesion 

One patient with complete heart block received adrenalin before admis- 
sion to the hospital but with no effect One patient who showed both com- 
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plete and incomplete heart block at diffeient times leceived atropine and 
ephedrine sulphate, again with no effect The three patients who had in- 
complete heai t block received no treatment and survived 

The heart rate m this group of cases deserves emphasis The three 
patients with complete heart block who died were semi-comatose with rates 
between 20 and 40 beats pet minute when admitted to the hospital We 
believe that in these cases the outcome depended on the ventricular rate, 
when it is below 40, the prognosis is poor 

Association or Arrhythmias 

In three cases two or more significant airhythmias (figures 3 and 5) 
were associated and in 10 cases a significant arrhythmia was associated 
with multiple premature beats as, foi example, a ventricular bigemmi in- 
terrupted by paroxysms of auricular tachycardia (figures 7 and 9) One 
patient developed nodal rhythm during the first week of his illness, auricular 
fibi illation during the second week and auriculai tachycardia during the third 
week (figures 5 A and SB) 


Normal Heart Rate 

In 134 patients (44 6 pei cent) the heait late thioughout their illness 
was between 61 and 100 beats per minute (table 2) Enlarged hearts and 
heart failure were found in only one-half of these, an incidence less than the 
average of our senes The majonty of patients were m then first attack 
of thrombosis The mortality rate was only 6 per cent Therefore, a 
patient whose heart rate does not go above 100 beats per minute has a very 
good outlook 

Table II 

Heart Rate in 300 Cases of Coronary Thrombosis 


No of cases 
Incidence 
Average age 
Ratio — male female 
Previous attack 
Previous hypertension 
Enlarged heart 
Heart failure 
Mortality 

Average ventricular rate 


Normal Heart 
Rate 


Sinus 

Tachycardia 


Sinus 

Bradycardia 


134 

44 6% 
53 
4 1 
44 0% 
61 9% 
48 5% 
53 9% 
6 0 % 
61-99 


158 
52 6% 
57 

3 6 1 
50 0% 
65 8% 
69 6% 
84 2% 
39 9% 
100-150 


70 

23 3% 
54 

10 7 1 
38 6% 
60 0% 
42 8% 
47 1% 

2 8 % 
46-60 


Sinus Tachycardia 

We have emphasized m a previous study C9 the importance of tachycardia 
both as a prognostic sign m coronary thrombosis and as an index of the 


748 ARTHUR M MASTER, SIMON DACK, AND HARRY L JAFTE 

degree of heart failure When the cardiac rate rose above 100, the in- 
cidence of cardiac enlargement and heart failure as well as the mortality 
rate lose, 40 per cent of these cases ending fatally (table 2) The sig- 
nificance of heart rate is particularly evident in those with a rate of 120 oi 
more, heart failure was almost universal and the mortality late 54 per cent 
as against 29 per cent in the group with a rate 100 and 120 As previously 
stated, m patients with a rate between 60 and 100, the mortality rate was 
only 6 per cent 

Simple Bradycardia 

A stud) of the clinical couise of those patients whose heart rate at any 
time during the attack of coionary thrombosis fell to 60 or below, excluding 
cases of heart block, is of interest (table 2) These patients did extra- 
ordinarily well, and heart failuie and mortality rate were minimal In 
fact, none of the eight patients whose late was between 40 and 50 and only 
two of the 62 whose rate was between 50 and 60 died The average age 
of these patients was slightly lower than the average for the series, the 
majority had sustained their first attack and the incidence of enlaiged 
hearts and heart failure was low 


Symptoms 

The onset of an arrhythmia in patients with coronary thrombosis may 
be of considerable diagnostic significance Occasionally, it is the first, 
perhaps the only, sign of the presence of thrombosis, corroborated by electro- 
cardiogram Therefore, even in the absence of pain, the sudden appearance 
of an arrhythmia may warrant a tentative diagnosis of coronary artery 
thrombosis 13 22, 25 The anhythmia may occasion no symptoms other than 
palpitation However, when the ventricular rate is very rapid, the coronary 
circulation of a heart already severely damaged may become so embarrassed 
as to cause precordial pain and shock which simulate another acute coronary 
aitery thrombosis T0 ‘ 73 In our series, two patients who were recovering 
from the effects of an occlusion suddenly suffered a recurrence of severe 
precordial pam and shock Electrocai diograms during this episode showed 
in one case (figure 2) auriculai fibi illation with a ventricular rate of 150— 
200 and in the other (figure 5 B), auncular tachycardia with a ventricular 
rate of 170, in addition there were definite R— T deviations characteristic of 
acute infarction However, the diagnosis of another acute thrombosis had 
to be given up when within 24 hours the condition of the patient and the 
electrocardiogi am spontaneously resumed their former status after regular 
sinus rhythm and a slow late had returned 

The effect of a very slow ventricular rate, as in complete heart block, 
may also manifest itself clinically by syncope, convulsions and coma, that is, 
the Stokes-Adams syndrome In our experience and that of most authors, 
the latter is rare in coronary artery thrombosis However, Schwartz 44 
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recently described 15 such cases, although it is possible that not all had 
coronary thrombosis as the diagnosis could be confirmed by electrocardio- 
gram or necropsy m only a few cases One of our patients with heart 
block entered and died m coma, and two others m semi-coma, m the former, 
an associated ceiebral lascular lesion could not be ruled out Another 
point not to be overlooked, as Levine 12 has emphasized, is that syncope m 
coronary thrombosis may result fiom insufficient cerebral circulation as a 
result of seveie collapse Such an occunence v as observed in one patient 
of our series 

Levine 22 was the first to point out the rarity of coi onary artery throm- 
bosis in patients with auricular fibrillation, he observed only one such case 
and in this the diagnosis was uncertain Parkinson and Campbell 74 m 
200 cases of paroxysmal auricular fibrillation found 12 associated with 
coronary thrombosis but m only two was the arrhythmia present before the 
acute attack Brown 75 studied the incidence of coronary thrombosis m 
patients with auricular fibrillation and coronary sclerosis and found only 
two instances m 119 cases In a similar study of 158 hypertensive patients 
with fibrillation Flaxman 70 found only three instances of coronal) arter) 
thrombosis In our own series auricular fibrillation may ha\ e been present 
preceding the attack in two patients The explanation for this antagonism 
between auricular fibrillation and coronary thrombosis is not clear to us 

The Mechanism or Production or Arrhythmias in Coronary 

Artery Thrombosis 

When one considers the multiplied) of effects of coionaiy artery closure 
on the heart, it is not surprising that arrhythmias are often a complication 
In the present state of oui knowledge it is, of course, not possible to explain 
each arrhythmia with certainty However, certain factors, such as anox- 
emia, impaned mitution or alteicd metabolism of the heart muscle, increased 
vntabihty, net vous teflexes anatomical lesions and hcai t faihne are im- 
portant in initiating an) arrhythmia and all these are present to a striking 
degree in coronary aitery thrombosis 

It is impossible to sepaiate anoxemia and impaned nutrition or metabo- 
lism of the heart muscle The effect of coronary thrombosis is not confined 
to the local area of infarction but disturbs the function of the heart as a 
whole During the acute stage of shock there is a marked diminution ot 
cardiac output and mean blood pressure and not only is there a local block 
m the coronary circulation at the site of the thrombosis, but the blood flow 
to the rest of the myocardium is reduced The nutrition of the heart suffers, 
its metabolic activities are interfered with, and as Neuhof 04 early pointed 
out, such disturbances m the auricular musculature pioduce differences in 
l efractory periods and delays in conduction which may throw the auricles 
into fibrillation Carter and his coworkers 77 emphasized the relation be- 
tween anoxemia and cardiac irregularities, particularly m coronary throm- 
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bosis Anoxemia leads to the local accumulation of lactic acid which inter- 
feres with the development of the excitatory piocess and its noimal propaga- 
tion Thus there may be a local area in which diminished conductivity or 
spontaneous excitation gives rise to an ectopic rhythm In particular, 
anoxemia may deciease the refiactory period m the auricles leading to the 
circus movement of auricular fibrillation and flutter Carter refers also to 
the earhei observations of Greene and Gilbeit 78 who, following rebreathing 
experiments in men and in animals, noted great slowing of rate, shifting 
pacemakei, nodal rhythm and progressive delay in A-V conduction They 
emphasized the sensitivity of the S-A and A-V nodes to anoxemia but be- 
lieved that the effect of anoxemia might be an indirect one through the 
vagus nerves Resmk, 70 too, found that the S-A and A-V nodes and 
auricles were especially sensitive to anoxemia with the consequent slowing 
of the heart and shortening of the refractory period which predispose to 
auricular fibrillation 

Another mechanism for production of cardiac irregulai lty is the irt i- 
tabihty of the local area of infarction, from which abnormal impulses or 
reflexes may arise The aiea of infarction is a region of diminished blood 
supply, dying muscle and surioundmg inflammatory reaction As Con- 
dorelli 80 and Froment 02 have emphasized, it is a question whether the dying 
muscle or the surrounding inflammatory tissue acts as the irritable focus for 
the initiation of ectopic beats Not only may the area of infarction initiate 
abnormal impulses but it may also intei fere with the orderly conduction 
of the excitation wave through the ventricles Fuither, abnormal reflexes 
may arise from this irritable focus either directly or as a result of anoxemia 
The importance of the vagus neive in these leflexes was demonstrated by 
Greene and Gilbert 78 who weie able to abolish the arihythmias due to anox- 
emia m dogs by cutting the vagus nerve Some authors, 55 ’ ° 2 ’ 81> 82 finding 
ventricular tachycaidia commonly associated with septal infarction, have 
suggested that damage to the septum and conduction system as well as local 
irritability are necessaiy for the production of ectopic rhythms of this type 

The importance of the various factors discussed above is appreciated 
when it is realized that, except m complete heart block, there is no correlation 
between the exact site of thrombosis or infarction and the type of arrhyth- 
mia Since the right coronary artery supplies the A-V node and the bundle 
of His m 90 per cent of cases and the auricles and S-A node in 60 per cent 
of cases (Gross 83 ), one would expect that occlusion of this artery would 
produce bradycardia, nodal rhythm, various degrees of auriculoventricular 
heart block and auricular fibrillation, flutter or tachycardia, and that the 
occurrence of these complications would be infrequent with closure of the 
left coronal y artery which supplies the auricles in 20 to 40 per cent of cases 
and the A— V node rarely Yet all these arrhythmias, except complete 
heart block, occurred as often with occlusion of the left as the right artery 
When heart block was present, the right coronary artery was almost always 
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involved, both in our cases and in those reported m the literature 4 lf cs In 
the occasional cases m which thrombosis of the left anterior descending 
artery was associated with heart block, it is possible that this vessel and not 
the right coronary supplied the junctional tissues or that the right coronary 
artery was already maikedly sclerotic and stenosed and that the greater part 
of the circulation to the junctional tissues had been supplied by anastomotic 
vessels from the left coronary artery 

In recent discussions, the relationship of heai t failure to arrhythmias, 
particularly auricular fibi illation, has assumed a prominent place 
Luten 81,85 stated that the tachycardia which occurs in heart failuie is a 
compensatory mechanism and that auricular fibrillation, when it occurs, 
usually is secondary to and not the cause of heart failuie He believes that 
m the presence of auricular damage, dilatation and stretching of the auricu- 
lar wall from increased inti aauricular pressure in ventricular insufficiency 
is the predisposing factor in the production of auricular fibrillation The 
same explanation could be applied to auricular flutter and auricular tachy- 
cardia Vaquez 86 and Nahum and Hoff 87 also thought that auricular dis- 
tention was responsible for the frequent association of auricular fibrillation 
and heart failure 

In a number of cases we have been able to study the validity of this 
mechanism of heart failure and auricular distention m coronary thrombosis 
(table 3) We have already found 60 that heart failure occurs m the 


Table III 

The Relation of Auricular Fibrillation to Heart Failure in Coronary Thrombosis 


Case 

Day 

of 

Attack 

Rhythm 

Ventric- 

ular 

Rate 

Circula- 

tion 

Time — Sec 

Venous 
Pressure 
— cm 

Vital 

Capacity 

Clinical Heart 
Failure 




Left 

Right 

1 

1 

3 

Aur fib 
RSR 

110 

80 

15 

13 

6 

5 

2700 

2600 

0 

0 

0 

0 

2 

2 

14 

Aur fib 
Aur fib 

110 

100 

31 

22 

12 

45 

1750 

2300 

+ + + 
+ 

+ + 

0 

3 

1 

12 

21 

22 

RSR 

RSR 

Aur fib 
RSR 

75 

75 

150 

85 

17 

23 

34 

29 


2700 

2800 

1600 

± 

+ 

+ + + 
+ + 

0 

0 

+ 

+ 


majority of patients with coronary thrombosis Infarction and failure of 
the ventricles place a strain on the auricles which dilate Auricular dilata- 
tion may be seen experimentally and is also suggested by the appearance of 
large P-wayes m the electrocardiogram While most of our cases of 
auricular fibril at, on and paroxysmal tachycardia were associated with heart 
failure, fibrillation occasionally occurred when there was no clinical evidence 
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of failure or when objective tests, such as the circulation time, indicated only 
a mild degree (Case 1) Sometimes, auricular fibrillation persisted when 
heait failure had entirely 01 largely disappeared (Case 2) Yet, in several 
instances, even with rapid ventricular rate it spontaneously remitted to nor- 
mal rhythm in the piesence of unchanged or increasing failure (Case 3) 
This was ti ue in eight of the nine cases with pai oxysmal tachycai dia One 
patient who enteied the hospital with definite failuie following coronary 
occlusion developed auricular fibrillation with rapid ventricular rate on the 
fouith day Duiing the next 24 hours the failure became advanced and 
the patient died the following day, yet the airhythnua spontaneously gave 
way to sinus tachycai cha the day before death In addition, many of our 
severest cases of heart failure were associated with regular sinus lliythm 
Hence we believe that although heait failure with dilatation of the auricles 
probably exerts an important influence in the initiation of arrhythmias m 
coionary thrombosis, many other factois come into play 

Since thrombosis always occurs in patients with diseased coronary ves- 
sels, chronic pathological changes which may be significant m the onset of an 
anhythmia are usually coexistent Fuithei defective nutrition of this dis- 
eased heart muscle consequent on infarction may produce irregularities 
Because of the hypei tension so commonly found in coronal y thrombosis, 
especially m patients with airhythmias, myocauhal fibrosis is particularly 
marked Moreover, hypertension itself may piedispose to airhythmias 
Coronary artery disease alone has not been considei ed a significant etiologi- 
cal factor in the permanent type of auuculai fibi illation in non-valvular 
heart disease, but rather hypei tension 32 ’ 75 Brown 75 found that in coronary 
artery disease auncular fibrillation was rare unless pieceding hypertension 
was present No specific pathologic lesion has been found m the auricles 
even m permanent fibrillation and frequently, no lesion at all 32 ’ 74 ’ 80 It 
seems reasonable to assume that such is the case following acute coronary 
occlusion 

Ventnculai tachycardia deseives special comment Its rarity m cor- 
onary thrombosis in man is in marked contrast to its fiequency in experi- 
mental coronal y ligation °' 12 Experiments m dogs have emphasized unduly 
the significance of this arrhythmia with the result that single case leports 4G ~ B0 
have been considered worthy of publication, thus centering attention on the 
association of coronal y aitery thiombosis with ventricular tachycardia 
Actually, it is one of the rarest of the arrhythmias and occurs only once m 
several hundred cases It should be remembered that experimental ligation 
pioduces a sudden change m an animal with normal aiteries while in man 
the occlusion caused by coronary thrombosis is gradual and accompanied by 
compensatory anastomoses produced by pieviously sclerotic vessels In 
the majority of instances m which -ventricular tachycardia has been observed 
in coronary thrombosis it has followed administration of digitalis 42> 40 ’ 82 ’ °°’ 91 
This is doubtless more than a coincidence since digitalis increases the irri- 
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tabihty of the heart muscle and in coronary thrombosis where irritability 
is alread) great, it may act as a predisposing factor In fact, during the past 
few years since the danger of digitalis m infaiction has been recognized and 
the drug withheld, ventricular tachycardia has become very uncommon 
However, as Galla\aidm and Froment 01 * 92 ha\e suggested, when ventricular 
tachycardia occurs m a middle-aged patient, coronary artery thrombosis is 
to be consideied a likely diagnosis 

We have already stated that the majority of airhythmias appear within 
the first three days of the coronary occlusion and spontaneously remit within 
24 to 36 hours This early appeal ance of the n regularities can probably be 
attributed to the fact that in the fiist few days the pathological and physio- 
logical changes are most acute and their ephemeral character probably de- 
pends on the subsidence of the acute process in the heart muscle and the 
improvement in the general circulation of the body Disappearance of 
edema adjacent to the mfarcted area which may be the site of origin of 
arrhythmia, ma) lead to rapid resumption of normal rhythm The enlarge- 
ment of anastomotic channels already present or the development of new 
ones is another possible factor in the short duration of the arrhythmias 
It has been suggested 38 ’ 44 ’ 08 that in heart block the diffuse anastomosis 
around the A-V node between the left and right coronary arteries ° 2 ’ 94 may 
prevent the development of the arrhythmia or prevent it from becoming 
permanent 


Prognosis 

Diversity of opinion exists concerning the prognosis of auricular fibril- 
lation m coronary thrombosis Christian 17 states “ In my experience those 
patients developing fibrillation have shown a better prognosis than others ” 
Parkinson and Campbell 74 maintain that auricular fibrillation has no effect 
on the clinical course and Levme 22 found no influence on the mortality rate 
Yet Bedford 95 states that auricular fibi illation adds to the risk of an attack, 
although it does not preclude recovery, and seven of Howard’s 27 10 patients 
with auricular fibrillation died Padilla and Cossio 86 also believe that it is 
of prognostic significance Half of our cases with auricular fibrillation 
ended fatally, a mortality rate more than double that m patients with normal 
rhythm 

Auricular fibrillation occurred most frequently m severely ill patients 
with an advanced degree of heart failure How significant the fibrillation 
itself was in the outcome of the attack is problematic since the irregularity 
usually lasted but a short time and in half the fatal cases death occurred 
some time after the cessation of arrhythmia Furthermore, as we have 
already pointed out, the transitory fibrillation also occurred m patients with 
little or no heart failure whose condition steadily improved It would seem, 
then, that the importance of auricular fibrillation as a prognostic factor is 
determined largely by the degree of shock and heart failure present at the 
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time However, if a rapid ventricular rate persists, the arrhythmia itself 
becomes a factor in the fatal issue by increasing the degree of shock and 
failure In previous reports 09 ’ 97 we expressed the opinion that heart block 
alone of the arrhythmias altered the prognosis of the attack , further experi- 
ence with a larger sei les makes it apparent that auricular fibrillation, too, is 
of senous import 

The conclusions legal ding auricular fibrillation also apply to auricular 
flutter Yet, in spite of a rapid ventricular rate comparable to that in 
auricular fibrillation, auricular and nodal paroxysmal tachycardia did not 
affect the outcome of an attack adversely Only two of our eight patients 
died Although the number of cases is too small to generalize it is probable 
that the low mortality is explained by the fact that the arrhythmia in seven 
of the eight patients -was of short duration 

Prematuie beats even when multiple weie not of importance unless 
both auriculai and ventricular beats occurred together But here again, 
the number of cases is too small to permit conclusions to be drawn 
However, most authors have found premature beats of little importance al- 
though a few 12 ’ 66 ' 103 speak of the inherent danger of multiple ventriculai 
premature beats developing into ventricular tachycardia or fibrillation Such 
an association occui red only once in our series 

Complete heait block has been lecognized as a very serious irregularity 
Karsner 10 states that it usually ends fatally, a fact borne out by the high 
mortality rate in most of the reported cases and in our series m which it was 
80 per cent Howevei, in occasional instances, recoveiy does take place, 
and indeed Schwartz 44 states that 11 of his 15 cases with Stokes-Adams 
syndrome due to complete heart block survived the acute attack of throm- 
bosis The high mortality in complete heart block is undoubtedly associated 
with the maiked bradycardia In three of our four fatal cases the rate re- 
mained below 40 until death In contradistinction, in both Levine’s 22 and 
oui own series, partial heart block had no effect on the prognosis In oui 
three cases the ventricular rate was 50 or more, no Stokes-Adams symptoms 
occurred and none died 

Since only one case with very fleeting ventriculai tachycardia was en- 
countered in our entire series, we are unable to discuss this arrhythmia from 
personal experience It has generally been considered a very serious com- 
plication About three-fourths of the cases of coronary artery thrombosis 
with ventricular tachycardia reported in the literature 46-59 ended fatally 
The gravity of this arrhythmia may he m the fact that it usually occurs in 
patients with severely damaged hearts and large infarcts and that it tends 
to lemain more persistent than other forms of paroxysmal tachycardia 

Treatment 

Since arrhythmias in coronary artery thrombosis are usually transitory 
and remit spontaneously, specific therapy, such as digitalis adnnmsti ation 
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advocated by some authors 13 ’ 21 is not loutmely necessary The general 
measures employed m coronary thrombosis will usually suffice These 
measures which we have fully descnbed in pievious articles 07-100 include 
meticulous care of the diet, absolute quiet and sedation, particularly with 
morphine During the first few days the diet consists of small portions of 
soft food totalling several hundred calories during the day Such a regime 
reduces the woik of the heart and avoids gastro-cardiac reflexes If the 
condition of the patient improves, the caloric intake is rapidly raised to 800 
calories and is maintained at this amount for two or three weeks or more 
Fluids are restncted to 1200 c c during this period The first week or two 
visitors are not allowed and the patient is fed by the attendant Under this 
treatment pam usually disappears aftei the first oi second day and the 
patient is comfortable When heart failure, frequently present soon after 
the attack, increases, diui etics such as mercupurm are employed and oxygen 
if there is cyanosis or dyspnea We believe, as do most authors, 22 ’ 42 ’ 101 ’ 102 
that digitalis is contraindicated m the first weeks following coronary artery 
thrombosis It not only increases the work of the heart but thei e is a great 
deal of evidence 42 ’ 00 ’ 102 that it initiates or prolongs arrhythmias, particularly 
ventricular tachycardia and auricular fibrillation, when infarction exists It 
is possible that the rarity of ventricular tachycardia in our series was asso- 
ciated with the avoidance of this drug However, in the occasional cases 
in which auricular fibrillation with rapid ventricular rate persists and in- 
creasing heart failure or shock is present, the administration of digitalis may 
be necessary Usually one may wait 24 to 36 hours before giving the drug 
but this will depend on the individual case 

Although we avoided the use of digitalis as a rule, six patients with 
auricular fibrillation or flutter did receive the drug through error In three, 
it was given after the onset of the arrhythmia, two of these died suddenly 
before the arrhythmia ceased and m the other, fibrillation became perma- 
nent The remaining three cases received digitalis before the onset of the 
irregularity and one died In these cases, therefore, digitalis did not prevent 
or abolish the arrhythmia 

Since Levine 22> 48 ’ co ’ 63 advocated qmmdme for ventricular tachycardia 
m coronary thrombosis its use has become very common 42> C2 ’ 01 , m fact, the 
prophylactic administration of tins drug soon after the onset of the attack 
to prevent ventricular tachycardia and fibrillation has been advised G0 ’ 60 ’ 103 
particularly if premature beats are present However, the rarity of ven- 
tricular tachycardia in coronary artery thrombosis makes it seem inadvisable 
to give routinely a drug which may be dangerous Even if ventricular 
tachycardia should set m, it may be transitory, as m our single case, or may 
respond to morphine If, on the other hand, it persists and heart failure 
increases, quimdme should be given m sufficient dosage 00 The intravenous 
administration should be employed only if the condition is urgent, when it 
should be given cautiously, that is, slowly and well diluted 63 
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Auriculai and nodal tachycardia almost always remit spontaneously 
01 aftei the use of morphine However, if the lapid ventricular rate is 
associated with increasing failuie, in spite of the moiphine, quinidme or 
digitalis should be given In one of our cases nodal tachycardia ceased 
after 54 grains of quinidme, howevei, the patient died of a cerebral embolus 
four days later 

Levine 22 and Schwartz 44 have advised the use of adi enalin when the 
Stokes-Adams syndrome complicates complete heart block In spite of the 
danger of adrenalin in coronary artery thiombosis, this drug should be tried 
cautiously, because this condition is so serious and without treatment fre- 
quently ends fatally Schwaitz leported good results m Ins cases 

Summary 

In this paper we have presented the conclusions drawn from our study 
of the arrhythmias occurring in 300 cases of coronary artery thrombosis and 
reviewed the literature pei taming to the subject Women were almost twice 
as prone as men to cardiac irregularities 

All types of irregularities weie present Piematuie beats found in one- 
fourth of the patients weie the most common, but were of little prognostic 
significance Othei arrhythmias occuued 46 times in 42 patients (14 per 
cent) Of these, auricular fibrillation comprised one-half Ventricular 
tachycardia was rare, occurring only once There were eight cases of 
auricular or nodal tachycardia, five of complete and three of partial heart 
block In some instances several arihythmias developed in the same patient 
The anhythmias may occur at any time but they usually appeared during 
the first three days following an occlusion With the exception of nodal 
rhythm and heart block which may last one to two weeks, they were transi- 
tory, moie than half remitting spontaneously within 24 hours 

The moitahty rate of the patients with a significant arrhythmia, that is, 
any arrhythmia other than premature beats, was 39 per cent, while for those 
with regulai sinus rhythm it was 22 per cent This high mortality rate was 
attributed to the underlying cardiac enlargement, heart failure and hyper- 
tension Half the deaths occurred after the cessation of the arrhythmia 
Only very rarely was the arrhythmia itself the cause of death Half the 
patients with auricular fibi illation and flutter, and four-fifths of those with 
complete heart block died, wheieas the patients with paroxysmal tachycardia, 
nodal rhythm and partial heart block usually survived 

The cardiac rate, whether or not the rhythm was regular, was a very 
significant factor in the outcome of an attack If the ventricular rate was 
above 120 or below 40 beats per minute the outlook was poor, when a rate 
between 60 and 100 was maintained, the patient almost always recovered 
An arrhythmia may be the first and only sign of coronary artery throm- 
bosis, pain being absent or minimal , m fact, the sudden onset of an arrhyth- 
mia should suggest the diagnosis of coronary occlusion On the other hand, 
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an arrhythmia with rapid ventriculai rate may lead to shock and heart failure 
which may simulate another coi onar} occlusion 

A nurnbei of factois piobably play a role m the initiation of the arrhyth- 
mias heait failure vt ith its associated dilatation of the auricles, anoxemia 
of the myocardium, nutritional or metabolic distuibances and impulses or 
reflexes originating m and around the mfarcted area Indeed, it is surpris- 
ing that arihythmias are not more fiequent Then relative rarity is prob- 
abh the result of the copious anastomoses throughout the heart, particularly 
around the A-V node and septum 

Coronal y thrombosis is raie when auriculai fibrillation is present 
Heart block alone was associated with a specific anatomical lesion in the 
heart, that is, posterior wall infaiction due to right coronary artery occlusion 
In the other airhythnnas both the left and right coronary arteries and both 
the anterior and posterior surfaces of the left ventricle, were involved with 
equal frequency The site of acute infarction or chronic fibrosis does not 
determine the type of cardiac 11 regularity 

Because the arrhjthmias usually remitted spontaneously after a short 
period we considered specific treatment unnecessary, either prophylactically 
or after the onset In fact, digitalis and qumidme are considered dangerous 
m the treatment of coronary artery thrombosis since they may actually ini- 
tiate arrh) thmias The rarity of ventricular tachycardia in our series may 
be due to the fact that digitalis was not used routinely Only when a per- 
sistent arrhythmia produces set ere shock or inci easing heart failure should 
the) be given At the onset of an airhythmia morphine may be adminis- 
tered liberally Adrenalin should be used in heart block but only when 
a severe Stokes- Adams syndrome occurs 
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THE SURGICAL TREATMENT OF PEPTIC ULCER - 

By Irvin Abell, Louisville , Kentucky 

Since Billroth, following his successful temoval of a carcinoma by 
pyloiectomy in 1881, dire'cted his efforts to the cure of peptic ulcei by 
surgical measures, a voluminous hteiature, both medical and surgical, has 
been accumulated It is now the consensus of opinion that the problem 
of the treatment of peptic ulcer is primarily a medical one, assuming sur- 
gical significance only with its complications, sequelae and intractable chro- 
mcity The aim of treatment has been to secure a healing of the ulcer or 
its eradication with a correction of the pathological defects caused by it, 
together with the institution of such measures as in the light of knowledge 
and experience are believed to be of value in the prevention of recurrence 
In the many types of operations that have been employed, the underlying 
considerations have been to bring about, as far as possible, a restoration of 
physiological function, free drainage of the stomach and a partial neutraliza- 
tion of stomach acids by intestinal alkalies 

The occurrence of perforations, bleeding, and malignant degeneration m 
ulcers left behind, has led to the conviction of the desirability of destroying 
or removing the ulcer or ulcers in addition to meeting these indications 
The wide variation in the degree and character of the lesions encountered 
m peptic ulcer is such that no single operation suffices to meet the indica- 
tions m all cases The attainment of success m its surgical treatment is 
largely dependent upon three factors choice of operation, selection of cases 
for operation, and efficient pre- and post-operative medical management 
For the purpose of discussion, the operative procedures with which we 
have had personal experience may be classified as conservative and radical 
The conservative operations comprised, (a) local excision with cautery or 
knife followed by suture, ( b ) local excision plus gastro-enterostomy or 
pyloroplasty, (c) gastro-enterostomy or pyloroplasty alone The radical 
operations consisted in the removal of the ulcer-bearing area by the Billroth 
I, Billroth II, Polya modification, or sleeve resection methods 

In making a choice of the type of operation to be employed in a given 
case primary mortality and end results must be the chief considerations It 
is obvious that where resistance and vitality have been lowered by long con- 
tinued disease, marked pyloric obstruction with dehydration and toxemia, 
inadequate nourishment or continued blood loss, the pie-operative admin- 
istration of fluids, glucose and blood transfusions are essential in the prep- 
aration of the patient for operation, and it is equally obvious that the safety 
of the patient will be enhanced by the selection of the simplest operation 
compatible with the correction or alleviation of the pathologic condition 

* Presented at the St Louis meeting of the American College of Physicians, April 20, 
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presented While the roentgen-ray is an imaluahle aid m diagnosis, the 
extent of the local lesion w ill be re\ ealed b\ ocular inspection only Quies- 
cent ulcers will permit safer attack than those showing evidence of activity 
Perforation into the fiee ca\ it\ or into adjacent viscera, fixation of 
the duodenum, pj loins and stomach, the piesence of inflammatory exudate, 
recent or calloused , obsti uction due to cicati lcial conti action , exudatn e or 
massive adhesions , location and number of ulcers in varying combinations 
present problems that are most satisfactorily sohed b) the selection of that 
operation best suited to the gi\en case The clinical observation that 90 
per cent of gastric ulcers occur at or near the pylorus and along the lesser 
cunature led Rodman to ad\ocate the resection of the ulcer-bearing area 
when dealing with ulcers in this location Tune and experience have dem- 
onstrated the W'isdom of this procedure particularly when the ulcers are ot 
the calloused varieti Finally a consideration influencing the choice of 
operation is the efficacy of large resections m the 1 eduction of gastric acidity 
The observation that following resection of the ulcer-bearing area of the 
stomach there is a lowering of gastric acidity, and further, that freedom 
from recurrence is the rule (to which, how e\ er there are exceptions), has 
led to the assumption m some quarters that where there is no acicl there will 
be no ulcer On this hypothesis Finsterer and his followers have practiced 
the ablation of the acid-bearing portion of the stomach regardless of whether 
the ulcer be duodenal or gastric, with the avow r ed intention of producing 
anacidity We have had no experience with such massive resections other 
than when necessitated by the location and character of the ulcer, believing 
the magnitude and extent of the operation to be prohibitive when compared 
with the favorable results obtained by simpler and less dangerous procedures 
Furthermore, the presence of Ivy di ochloric acid is essential to the proper 
physiological action of the stomach and its continued absence, howsoever 
produced, may be the forerunner of serious secondary disease 

The selection of the type of operation to be employed is, and should be, 
the concern of the surgeon the selection of the case for operation should 
be the joint concern of the internist and the surgeon While unanimity of 
opinion is not yet to be obtained, accumulated expenence and knowledge 
permit fairly definite indications for operative treatment The three indi- 
cations upon which all agree are perforation, hemorrhage, and obstruction 
Immediate closure of an acute perforation is the essential indication 
Approximately 80 per cent of the acute perforations of duodenal ulcers 
occur on the anterior wall, and 90 per cent of the acute perforations of 
stomach ulcers occur on the lesser curvature of the prepyloric portion per- 
foration on the posterior wall is frequently sealed by adhesion of adjacent 
structures Closure of the opening with superimposed layers of Lembert 
sutures and an omental fat graft suffices not only to control leakage but m 
a goodly percentage to secure healing of the ulcer as well The employment 
of additional measures, such as excision or cauterization of the ulcer, py- 
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loroplasty, gastroenterostomy or resection of stomach will depend upon 
the extent, character, and location of the local lesion and the general condi- 
tion of the patient The prime consideration in such catastrophes is the 
saving of life this is accomplished by the stoppage of the leak It may 
be stated as a general rule that the greatest safety to the greatest number 
prohibits doing more, yet, m the presence of marked pyloric or duodenal 
obstruction, granting that the condition of the patient permits, a pyloroplasty 
or gastro-entei ostomy may be done with reasonable safety, thus giving 
assurance of permanent lelief and obviating a second operation If the 
perforation occurs in a calloused ulcer on the lesser curvature, the infiltra- 
tion surrounding the ulcer may not only prevent suture but may arouse the 
suspicion of malignancy as well, in which event excision or gastric resection 
will be indicated, as the condition of the patient and the judgment of the 
operator dictate Perforations m which more or less successful efforts at 
closure have been made by nature are observed in tin ee clinical groups one, 
rather extensive epigastric peritonitis with subhepatic or subphremc abscess , 
two, localized peritonitis with recent inflammatory exudate matting together 
structures adjacent to the perforation, and, three, chronic perforations m 
which the acute inflammatory phenomena have disappeared and the perfora- 
tions remain sealed by close adherence of adjacent tissues In the first two 
groups, the perforation itself, surrounded and sealed by acutely inflamed 
tissues, will neither demand attention nor peimit surgical attack, the opera- 
tive treatment consisting in the first group of drainage of the purulent de- 
posits and in the second of gastro-enterostomy In the third group the 
location of ulcer and the nature of the structures to which it has adhered 
will determine the nature and extent of the operation 

Hemorrhage m both gastric and duodenal ulcers occurs m approximately 
25 per cent of all cases, appearing usually m one of three forms (1) More 
or less constant seepage sufficient to produce anemia, (2) single or recurring 
hemorrhages of appreciable amount as hematemesis or melena and (3) mas- 
sive bleeding, which immediately threatens the life of the patient Ulcers 
that show constant seepage and recurring hemorrhage of appreciable amount 
which continues in spite of appropriate medical treatment should be sub- 
jected to operation The type of operation employed should include the 
destruction of the ulcer, since such ulcers, when treated by conservative 
operations which do not include their eradication, show in many instances 
a definite tendency to further bleeding The treatment which we have em- 
ployed for massive hemorrhage consists of rest in bed, physiologic rest 
of the stomach, fluids and nutrition m the form of glucose administered 
by rectum, subcutaneously, and intravenously, the exhibition of coagulants, 
chiefly fibrogen by mouth and subcutaneously, and whole blood transfusions 
Under this regime the bleeding as a rule will cease, permitting of further 
study of the patient and a decision for oi against operation based upon the 
associated symptoms, history and laboratory findings Occasionally a case 
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will be met in which such measutes fail, in which the necessity of con- 
trolling the bleeding becomes an indication foi immediate operation 

The patients with duodenal ulcers that we ha\c selected for operation 
hate piesented one 01 moie of four conditions (1) Perfoiation, both acute 
and chronic, (2) repeated or long continued hemoirhage, (3) pylonc ob- 
struction, (4) and maiked clnonicity A single massive hemoirhage is 
not legarded as an indication for operation, and in such cases in the absence 
of the remaining conditions the chance for healing under medical tieatment 
should be afforded until fuither bleeding or chromcity demonstrates its 
futility Chromcity m spite of appiopnate medical tieatment is accepted 
as a failure of the lattei and an indication for operation For some unex- 
plained reason duodenal ulcers do not show a tendency to malignant degen- 
eration , hence it has been argued that chromcity alone does not justify resort 
to operation The danger of peiforation, the menace of hemorrhage, the 
possibility ot obstruction and the continued discomfoit pioduced by the 
chronic ulcer which proves resistant to an intelligently planned medical 
treatment affoid sufficient giounds to negate this assumption 

The types of opeiation which w f e have employed m the treatment of 
duodenal ulcer are Excision alone, gastro-enterostomy alone, excision or 
cautery destruction of the ulcer combined with gastro-enterostomy or py- 
loroplasty , and resection of the pylorus and duodenum Resection of the 
ulcer alone was tried m a small series of cases and abandoned since three 
patients so treated showed recunence within a yeai Excision of the ulcei 
with a pyloroplasty, Finney or modified Mikuhez, has been employed for 
ulcers situated on the anterior w'all near the pylorus, showing a minimal 
amount of duodenal distortion For the satisfactory peiformance of this 
operation it is essential that the pylorus and duodenum be readily mobilized 
so as to afford opportunity for the necessary manipulation In the cases 
conforming to these limitations it has proved a satisfactory procedure 
With increasing experience gastro-enterostomy is less frequently em- 
ployed alone as the treatment of choice in duodenal ulcer The destruction 
of duodenal ulcers is not an imperative indication, but when local conditions 
make this a feasible and reasonably safe procedure it is advisable in that it 
at once gets rid of the ulcer, avoiding dependence on a slow healing process, 
and obviates the possibility of subsequent bleeding and perforation The 
eradication of the ulcer is preferably accomplished with the cautery after 
the method of Balfour With this technic the bleeding and operative trauma 
are decidedly less and the destruction of the ulcer just as certain The 
cautery wound is closed with Lembert sutures and covered with an omental 
fat graft, after which a posterior ga9tro-enterostomy is done This con- 
servative procedure will meet the indications m the majority^ of simple duo- 
denal ulcers and the excellent results obtained place the burden of proof upon 
advocates of other methods to show just cause for such advocacy 

In the presence of obstruction due to cicatrization m the duodenum and 
pylorus dependent upon ulcer of the duodenum, gastro-enterostomy alone 
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affords beneficient results, the gi eater the obstruction the more certain and 
moie complete the relief Gastro-enterostomy alone is also to be considered 
wheie marked periduodenal inflammation has anchored the gut to the liver, 
and in those cases wheie age, lowered vitality 01 obesity contraindicate any 
direct procedure When the ulcers are multiple, and they are in from 5 to 
6 per cent of cases , when situated on the posterior wall, difficult of access and 
so calloused as to render healing difficult, and when, so situated, the ulcer 
has perforated into the head of the pancreas with fixation of duodenum and 
pylorus to the lattei organ, we have come to the practice of resection of the 
duodenum and pylorus Ulcers presenting such complicating lesions do not 
lend themselves to cautery destruction or to excision with pyloroplasty 
Our experience with gastro-enterostomy alone in such cases has been dis- 
appointing in that persistent gastric discomfort, recurrent bleeding, pan- 
creatitis and pancreatic malignancy have been noted It is true that the 
radical operation carries a graver operative risk, but this is justified by the 
greater assurance of lelief 

The indications foi the institution of surgical measures m the treatment 
of gastric ulcers comprise those which apply to duodenal ulcers, namely, per- 
foiation, hemorrhage, obstruction and chromcity, to which must be added 
the danger of malignant degeneration While malignancy does not become 
engrafted on chronic ulcer with the frequency which some authors have 
. stated, personal observation has afforded conviction of its occurrence Pa- 
tients with frank cancer at the time of examination have given ulcer his- 
tories of long duration patients upon whom in oui earlier experience we 
had done gastro-enterostomy alone for chronic gastric ulcer have returned 
years later with gastric carcinoma This common obseivation of the 
tendency of chronic gastric ulcei to undeigo malignant transformation 
would seem to render imperative the destruction oi removal of the ulcers 
m the course of operations undertaken foi their relief The operations 
with which we have had experience aie gastro-enterostomy alone, excision 
of ulcer alone , cauterization or excision combined with gastro-enterostomy , 
sleeve resection of the pars media, and resection of the pylorus, antrum, 
and such part of the pars media as may be necessary to include the ulcer- 
bearing area The above mentioned observation of the occurrence of car- 
cinoma m chronic ulcer treated by gastro-enterostomy alone has led us to 
abandon such conservatism and m the cases selected for this procedure to 
supplement it with cautei ization or excision of the ulcer In four patients 
pi esentmg chronic saddle ulcer of the lesser curvature, pars media, a sleeve 
resection was done In two of these recurrence was noted and relief ob- 
tained by a subsequent gastro-enter6stomy The cases to which the com- 
bined procedure of excision or cauterization combined with gastro-enter- 
ostomy is applicable are those in which small, resectable ulcers are situated 
on the lesser curvature, or in the pars media, and also all ulcers situated high 
on the lesser curvature or posterior wall Ulcers of the lesser curvature 
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showing marked inflammatory deposit are best tieated by sleeve resection 
with a gastio-entei ostomy, 01 by pyionc resection, since the defect left by 
excision 01 cauterization is such as to render accurate suturing difficult and 
to produce marked distoi tion and deformity Ulcers with a crater of one 
centimeter or less m diameter aic rarely malignant, and are susceptible of 
consenatne treatment, when the craters present largei diameters, the pres- 
ence of malignancj is to be considered as possible, and unless one feels con- 
fident of his ability to distinguish b} ocular inspection between simple chronic 
ulcer and ulcerated carcinoma, or ulcer with beginning carcinoma, the patient 
should be gnen the benefit of the doubt and radical treatment employed 
Ninety per cent of gastric ulcers occur on the lesser curvature and posteTior 
vail at the pyloric end of the stomach the ulcer-bearing area of Rodman 
The presence of inflammaton deposit in the stomach wall around the margin 
of the ulcer, {he presence of perigastric adhesions or of sealed perforation 
into the lner, panel cas or gasti o-hepatic omentum, and the size of the 
stomach at this point make difficult if not impossible, the employment of 
conservative excision or cauterization The probability of failure of healing 
vi til a continuation of sjmptoms and the possibihtj' of perforation, bleeding 
and malignant transformation, if gastro-enterostomy alone is done, have led 
to the rather umveisal acceptance of pyloric resection as the operation of 
choice in such cases The Billroth I gives a nearer approach to physiological 
restoration, when local conditions are such that it can be carried out In 
the wider resections the Polya modification of the Billroth II has satis- 
factorily met the indication 

A proper selection of patients for operation and the use of good judg- 
ment in the choice of operation for the given patient combined with dietary 
and medical supervision for at least one year following operation, offer the 
sufferer from intractable peptic ulcei, its complications and sequelae an ex' 
cellent chance for relief Peptic ulcer may lecur after any type of opera- 
tion, being located at the former suture line or in new locations m the stom- 
ach and duodenum, or in the jejunum at or below the site of anastomosis 
with the stomach Fortunately, recuirent ulcer is observed m but a small 
percentage of cases The cause for recurrence of ulcer is as elusive as that 
for its primary appearance Other sources of failure aie to be found m 
faulty operative technic, in leaving behind an infected gall-bladder or dis- 
eased appendix, in activation of an unremoved ulcer, in overlooking distant 
foci of infection, in the resumption of a faulty diet 

Finally, it should be borne m mind that m the vast majority of patients 
presenting gastric symptoms, the latter are due to causes extrinsic to the 
gastric tract Granting the coincidental occurrence of peptic ulcer in such a 
patient, its treatment is doomed to complete or partial failure in so far as 
securing freedom from symptoms is concerned, unless the extra-gastric 
causes of dyspepsia can be eliminated 



REACTION AND SPECIFIC GRAVITY OF THE URINE 
IN RELATION TO NEPHRITIS (A STUDY OF TEN 
THOUSAND URINALYSES) x 

By Edwin E Ziegler, M D , and Arthur T Brice, A B , 

San Fiancisco, California 


Introduction 


A statistical analysis of over 10,000 urine specimens is presented 
Special attention was given to the specific gravity of urines m relation to 
their reaction and to pathological findings 

Some significant correlations have been discovered which may have 
important clinical applications, especially with reference to the management 
of nephritis and allied diseases 

The data involved in this report represent consecutive urinalyses per- 
formed in approximately a year’s time m an active general hospital The 
bulk of the urinalyses were single morning specimens from hospital patients 
A small fraction were 24 hour specimens Less than half were single speci- 
mens fiom out-patients 

The specimens from the hospital wards came from approximately 2,270 
patients, about two-thirds of whom were surgical cases The series there- 
fore represents an average of between two and three urinalyses pei patient 
The great majority of specimens were from males, an almost negligible 
number being from a small female ward of the hospital 

A fraction of the urine specimens was obtained from persons m nor- 
mal health The majority of the specimens were from patients having a 
large variety of general medical and surgical disabilities requiring hospital 
treatment 

In view of the fact that acid urines may become alkaline on standing 
due to bacterial action, all twenty- four hour specimens were preserved with 
a crystal of thymol Single morning specimens and out-patient specimens 
were examined promptly after their arrival in the laboratory The number 
of cases which may have had alkaline urine due to bladder retention was 
insignificant when compared to the large number of specimens involved in 
this study 

Data and Experimental Work 


It is generally held that the normal human urine is acid m i eaction This 
is stated by all authorities on physiological chemistry, and is undoubtedly 
true Of the urine specimens involved in this study 87 4 pei cent were 
found to be acid 


* Received for publication March 17, 1937 

From the Laboratory Center, United States Veterans Facility, Fort Miley, San Fran- 
cisco, California 
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The mine specimens, from which the data piesented herewith were 
obtained, were care full} tested for icaction with good quality led and blue 
litmus paper and 1 ccoi ded as alkaline, neutral or acid The specific gravities 
weie caiefull) detei mined and iccorded 

Of 10,155 unnaljses it was found that 319 specimens were neutral, 961 
alkaline and 8 875 acid (table 1) 


Taiill I 



Acid 

Neutral 

Alkaline 

Number of specimens 

S.875 

319 

961 

Per cent of total specimens 

S7 4 

3 1 

95 

Mean specific gravitj 

1 020 

1 014 

1 013 

Probable error of mean 

±0 00005 

±0 00025 

±0 00015 

Standard deviation 

±0 0047 

±0 0046 

±0 0048 

Range of specific gra\ it\ 

1 015-1 024 

1 010-1 019 

1 008-1 018 

Pathological specimens 

448 

29 

106 

Per cent pathological 

5% 

9 % 

11% 

Output of solids per liter 

52 gm 

36 4gm 

33 8 gm 


The average specific giawt) of the neutral specimens w-as 1 0141, of the 
alkaline group 1 0127, and of the acid gioup 1 0196 The distribution curve 
of the specific giavity in each of these groups is shown m chart 1 



Chart I Distribution of 10,000 urinalyses 


There was a difference between the neutral and alkaline averages of 
0 0014 The standard erior of the difference was + 00029, making the 
difference 4 8 times the standard error of the difference 

The difference between the means of neutral and acid groups was 0 0055 
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The standard error of the diffeience was + 000255 This gave a differ- 
ence 215 times the standard error of the difference 

Between the acid and the alkaline groups there was a difference of 0 0069 
with a standard erroi of + 000158 Thus the difference is 43 6 times the 
standard error of the difference 

The above figures are highly significant They show definitely that 
there is a cori elation between the specific gravity and the reaction of the 
urine Statistically speaking, when the difference between the means of 
two series is over two times the standard error of the difference it is regarded 
as definite evidence of significant difference, and not due to chance 

It has been found that the specific gravity of acid urines is higher than 
that of neutral urines, and that of neutral urines higher than the specific 
gravity of alkaline urines It has been shown definitely that these dif- 
ferences are not accidental, but that they are due to definite factors causing 
a correlation between reaction and specific gravity of the urine 

Long’s coefficient or Haser’s method 1 may be used to determine the out- 
put of urinary waste products from the specific gravity of the urine This 
is done as follows Multiply the last two figures of the specific gravity 
by the coefficient of 2 6 This gives the total solids in one liter of urine 
To deteimme the total solids m the 24-hour specimen multiply the above 
product by the volume of the specimen in cubic centimeters and divide 
by 1,000 For example let the specific gravity of the 24-hour specimen be 
1 012, the amount 1,200 c c , then 

12 X 2 6 X 1200 

= 37 4 gm 

1000 


If we assume that the average output of urine is 1,000 c c for each of 
the groups (acid, alkaline and neutral), and apply Long’s formula, we find 
that there will be an average of 52 grams of solid waste matter excreted 
m the acid group, 36 4 grams in the neutral group and 33 8 grams in the 
alkaline group 

It may be true in some cases when the urine is alkaline and has a low 
specific gi avity there will be a compensatory increase in the urinary volume 
The average 24-hour volume foi a series of alkaline urines was 2,066 c c 
For a series of acid urines it was 1,611 c c Applying Long’s coefficient to 
these average values we find that the excretion of solids would be 


Acid 

Alkaline 

Difference 


Average Values 
Volume Specific Gravity 

1,611 cc 1020 

2,066 1 013 


Total Solids 
83 8 gm 
69 8 
14 0 gm 


Thus it is shown in this series that the average amount of excretory solids 
of the urine is greater in the acid series than in the alkaline It must be 
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remembered that hete we are dealing with averages The i alues m indi- 
vidual specimens may -\at) gieall} 

This indicates that the ability of the kidncj to excrete solids and to con- 
centrate the mine is gicatei when the mine is acid 

It has been common practice for the physician to prescribe alkalies m the 
treatment of nephritis Empirical nnpro\ement m such cases has unques- 
tionabl) occurred following alkaline medication In \iew of this fact it 
was determined to stud} the eftect of an alkaline medium on the formed 
elements of pathological mines In oidci to do this the following experi- 
ment was pei formed m vitro 

Acid urines containing casts and usually othei abnormal findings as 
albumin, red and white blood cells, were alkahmzed with sodium h}droxide 
Sodium lndroxide (10 per cent solution) w r as added drop by drop to the 
individual specimens until the specimens gate a permanent pink color to 
phenolphthalem This gar e a pH about S 4 The alkahmzed urine speci- 
mens, containing casts, v r cre then incubated at 37 5° C in a water bath foi 
various periods of time The findings w r eie as follow’s 

After three hour incubation the casts u f ere partially dissolved All 
casts dissohed m the incubated alkaline urines m four hours or more 
When potassium h)droxide v r as used to alkalimze the acid urines m place of 
sodium hydroxide, the casts were just as effectivel) dissolved Other 
formed elements, especial!) led blood cells, tended to disappear also but not 
to the same extent as casts 

Crystals v'ere not especially studied but seemed to be mci eased in amount 
on alkalmizmg the acid urines 


ro/o/ 

Ac/d 



Total 

Neutral 



Pad o/oqtc 9 No 


Total 

A/Kahne. 



Chart II Incidence of pathologic specimens m 10,000 urinalyses 


Further evidence that there is a correlation between kidney disease 
and urinary reaction has been found As shown in table 1, 11 per cent of 
alkaline urines, 9 per cent of neutral urines and only 5 per cent of acid urines 
were pathological (chart 2) In this study, urines were listed as pathologi- 
cal which contained one or more of the following constituents sugar, al- 
bumin, casts, red blood cells and pus 
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Table II 


Specimen 

Specific 

Gravity 

Sugar 

Reaction 

Acetone 

WES 1 

1 030 

4% 

Alkaline 

Trace 

ROS 2 

1 025 


Alkaline 

Trace 

CM 3 

1 029 

— 

Alkaline 

Trace 

RIM 4 

1 028 

— 

Alkaline 

Trace 

GFL S 

1 035 

— 

Acid 

— 

GFL 5a 

1 026 

Trace 

Alkaline 

Trace 

HK 6 

1029 

— 

Alkaline 

Trace 


As shown m table 2 there were six urine specimens in the series which 
were alkaline in reaction and yet showed traces of acetone This seemed to 
be a rather unusual finding and it is not explained nor understood This 
phenomenon has been leported befoie by Schrader 2 It seems to indicate 
that ketosis can exist even when there is an excess of alkaline salts in the 
body and urine 

Discussion 

The above findings do not support the practice of prolonged alkahniza- 
tion for nephritis, especially in those cases where there is retention oi uremia, 
since it appears that the ability of the kidney to excrete solids is gi eater when 
the urine is acid However it has been common practice for the physician 
to prescribe alkalies l'n the treatment of nephritis and other urinary infec- 
tions Moi e recefitly the advisability of this practice has been questioned 

Since this matter has come to our attention, we have observed a few 
fatal cases of uremia The majority of the urinalyses performed on these 
cases were alkaline m reaction It is natural to wonder if there is not some 
lelationship between the poor results and the alkaline condition m such 
cases 

Steele s has lecently recognized the kidney damage produced by pro- 
longed alkaline medication The alkalies were administered for the treat- 
ment of a patient with a gastric ulcer On correcting the alkalosis the secre- 
toiy ability of the kidneys improved There were no clinical symptoms of 
alkalosis except the kidney damage, indicating that the kidneys are affected 
before the clinical symptoms of severe alkalosis appear 

Morgan 4 fed acid, neutral and alkaline diets to dogs m a study of calcium 
and phosphorus metabolism It was concluded, among other things, that 
l enal damage may result from the long continued use of alkaline diets This 
important experimental work was discussed m an editorial m the Journal 

of the Autet icon Medical Association 5 

Berger and Bmger 6 report seven cases of alkalosis resulting from al- 
kaline treatment of peptic ulcer In all seven cases impaned renal function 
was demonstrated during alkalosis After the alkalosis had been corrected, 
evidence of impaired renal function persisted m five of the seven cases, thus 
indicating that permanent renal damage may result from alkalosis 
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In addition to the alkaline medication in cases of advanced nephritis, 
patients aie often gnen an alkaline diet, consisting usually of fruit juices 
which fin ther alkahmze the urine 7 s n Fruits on being ashed yield alkaline 
salts predominate!} and aie theicfore alkaline ash foods 

It often happens that patients will continue alkaline self-medication after 
the physician has ad\ised its discontinuance Many people are known to 
take alkaline medicines foi long or short periods without medical advice 
It is obvious that such self-medication with alkalies is not without danger 
The public is being induced to engage in alkaline self-medication by many 
commercial interests thiough \arious popular means of advertising 

In i lew of the ei idence that has been accumulating on the harmful effect 
of prolonged alkaline medication, it is obuous that the above mentioned 
commercial exploitation of alkaline waters, crystals and drugs is not in the 
public interest Alkaline medication, like any other medication, should be 
under the control of the physician The tendency to regard alkaline self- 
medication as harmless should be combated by the medical profession 
There is no sound reason w'hy sodium bicarbonate should be a household 
remedy am more than hydrochloric acid 

In uew of the abo\e evidence that alkalies dimmish the ability’’ of the 
kidneys to concentrate the unne it would seem necessary to take this into 
consideration in performing and interpreting tests such as the Mosenthal 
and other kidney function tests 

In spite of the aboie consideration, the empirical administration of 
alkalies seems m some cases to haie a temporarily favorable effect on ne- 
phritis An explanation of this is suggested by some experiments, m i itro, 
reported above In these experiments acid urines which contained casts 
w r ere alkalimzed with sodium hydroxide and after four hours’ incubation, the 
casts w’ere dissohed These findings seem to justify the alkahmzation of 
the urme m cases of nephritis with casts The good effect of the alkalimza- • 
tion is probably due to the solution of casts in the kidney tubules, thus open- 
ing blocked tubules Prolonged alkahmzation would not appear necessary 
to accomplish this purpose, inasmuch as casts are dissolved in alkaline urines 
in about four hours time m vitro Prolonged alkahmzation is further con- 
traindicated because of the danger of causing alkalosis and kidney damage 
as shown by various workers 

Aside from dissolving casts the administration of alkalies would seem 
to be contraindicated Many investigators m recent years have shown that 
acid urines are bacteriostatic and m some cases even bactericidal whereas 
neutral and alkaline urines are not 

The Acid Regime in Treatment 

The practice of giving acids, acid salts and acid ash foods seems to be 
indicated in cases of nephritis where there is inadequate excretion of w’aste 
products 
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Acid ash foods (especially meats) , have been indicted as etiological fac- 
tors in the causation of nephritis, but up to the present time, there has been 
no generally accepted expenmental work to show that the acid ash foods 
and the acid salts which they contain, namely sulphates, chlorides and phos- 
phates, can cause nephritis On the contrary, evidence has been accumulat- 
ing to show that acid ash foods and acid salts have a favorable influence on 
nephritis and on unnaiy infections 

The acid foods are those which contain an acid ash — meats, game, sea- 
food, fish, eggs, grains, cheese and some nut meats 

Thomas 10 studied the Eskimo during the MacMillan arctic expedition of 
1926 He found that the Greenland Eskimo living on an exclusive acid ash 
diet, consisting entirely of meat, had no increased tendency to vascular or 
lenal disease On the other hand he found that the Labiador Eskimo who 
ate cooked meat with many prepared, di led and canned f i uits and vegetables 
was veiy subject to both vascular and lenal diseases 

In 1931 Lashmet 11 reported the treatment of nephritic edema by acid 
He found that the administration of hydrochloric acid or ammonium 
chloride deci eased the edema while neutral chlorides as sodium chloride, did 
not In legard to diet, he found that an alkaline ash intake increased ne- 
phritic edema while an acid ash diet decreased the edema 

The above mentioned work of Lashmet, showing that acid medication 
and acid ash foods reduce nephritic edema is revolutionary to modern medi- 
cal piactice In the light of evolution, howevei, it seems physiologically 
reasonable Primitive man was nomadic and existed on acid-ash foods 
almost exclusively, namely, meat, fish and eggs, and latei, grains Thus 
the human kidney is phylogenetically adapted to excreting acid urme This 
tends to class man nearer to the carnivora with acid urinary excretion than 
to the herbivora which excrete alkaline urme 

, Tables of acid ash foods and of alkaline ash foods are available m stand- 
ard works for those who are interested m this matter Such lists are given 
by Sherman 12 , Hawk and Bergeim 13 and by Manville and Winchell 14 The 
latter give an extensive list which was compiled from several sources 

Those who are interested m the clinical symptoms of alkalosis are re- 
ferred to a lecent article on “ Alkali Poisoning” by Cope 15 This author 
suggests the use of hydiated magnesium silicate m place of soluble alkalies 
for treating gastric ulcer An abstract of this work appears in the Journal 
of the American Medical Association 10 

Favorable reports on the treatment of urinary infections with ketogenic 
diets have appeared It is suggested that peihaps the good results may 
have been due to the acid-ash diets used rather than to any ketone bodies 
that may have been formed 

The inorganic acid salts of acid-ash foods would be moie effective m 
reducing the pH of the urme than the ketone bodies derived from lipoids 
Furthermore, it is practically impossible to produce actual ketosis in non- 
diabetic individuals 
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Ketone bodies can be present in alkaline mines It was found that out 
of 961 alkaline urines, six showed a tiace of acetone (table 2) The spe- 
cific gravity of these specimens was unusually high for alkaline urines, in- 
dicating an unusual excretion of waste pioducts This phenomenon has 
been reported previously by Schiadei 2 No explanation is offered for this 
comparatively rare phenomenon However, its occurrence suggests that 
acidosis and ketosis are separate and not necessarily related conditions 
Ketone substances are derived from the incomplete oxidation of fats 
Whereas acid substances such as the acid salts (chlorides, sulphates and 
phosphates) which give the urine its normal acidity, are derived from acid- 
ash foods of the diet and the catabolism of tissues The specific role of 
foods in relation to the composition of the urine, has been comprehensively 
studied by Blatherwick 17 

It is obvious from the foregoing that the inorganic mineral ash of foods 
does have a definite effect on the body chemistry and has important relation- 
ships to disease Acid ash foods and alkaline ash foods as well as acid and 
alkaline medicines, deseive extensive further study in this regard 

It appears from this and other investigations that excessive alkaline 
intake has a deleterious effect upon the kidneys and that this effect can 
appear befoie symptoms of clinical alkalosis develop 

SUMWVRY AND COMCLUSIONS 

1 The ability of the kidney to excrete solids and to concentrate the 
urine is greater when the urine is acid than when it is alkaline or neutral 

2 Acid urines show fewer abnormal findings than alkaline and neutral 
urines 

3 Prolonged allcahnization of the urine apparently produces kidney 
damage 

4 Temporary alkalinization of the urine is apparently of service in dis- 
solving casts and thus opening blocked kidney tubules 

5 Alkaline self-medication should be discouraged 

6 Alkaline medication, as well as acid medication, should be controlled 
by the physician 

7 Acid types of therapy may prove superior to alkalinization m the 
treatment of nephritis and its complications as well as in other urinary in- 
fections 

8 A definite correlation has been demonstrated between the reaction of 
the urine and its specific gravity Acid urines generally have a higher spe- 
cific gravity than alkaline or neutral specimens and therefore remove more 
waste products from the body 

The authors wish to acknowledge the technical assistance of Mr Dale B Frost, 
who performed the urinalyses which furnished the data for this paper 
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PROBLEMS CONNECTED WITH THE USE OF 
PROTAMINE-ZINC-INSULIN " 

By Henry T Ricketts, M D , Chicago, Illinois 

The efficacj of protamine insulin m the treatment of diabetes has been 
com mcmgly demonstrated by a numbei of workers 2 3 ’ °’ 12 > 13 ’ 14 ’ 15 ’ 1S ’ ^ 

during the past year Its superiority over the old insulin as evidenced by 
better control of the blood sugar, fewer reactions, reduction in the number 
of daily injections and often an appreciable saving m total requirement 
cannot be doubted 

All investigators f have recognized, howe\ er, that the slow and pro- 
longed action to which protamine insulin owes its conspicuous advantages is 
also responsible for certain difficulties peculiar to its use Its seems ap- 
propriate at this time, therefore, with the new material recently placed on the 
market, to report an additional series of cases with the specific purpose of 
redirecting attention to these problems and outlining methods of meeting 
them 

This study is based on experiences with the administration of protamine 
insulin to 26 diabetic patients Of these, five were children The disease 
was classified as severe in 12 cases, moderately severe in nine and mild m 
five Of 20 patients who were first given protamine insulin m the hospital, 
19 were transferred from regular insulin and one patient was treated with 
the protamine compound alone In all of the hospitalized cases several de- 
terminations of the dextrose content of the blood and urine w r ere made daily, 
usually before breakfast and from three to four hours after each meal Of 
the six patients who were first given protamine insulin m the out-patient 
department, four had been taking regular insulin and two had received none 
One house physician was forced to return to regular insulin before he 
had become stabilized because of marked hyperglycemia alternating with 
severe reactions which interfered with the performance of his duties An- 
other patient was carried through pregnancy with protamine but was given 
regular insulin alone at delivery and for four weeks thereafter m the fear 
that the action of the former might prove too slow and inflexible to meet 
the rapid fluctuation m tolerance incident to parturition and lactation With 
these two exceptions no patient who has started the use of the new insulin 
has discontinued it, and all but one have returned at frequent intervals for 
analyses of the blood or urine or both 

* Read in part before the Chicago Society of Internal Medicine, February 22, 1937 
From the Department of Medicine of the University of Chicago 

The author is mdebted to Dr Walford Swanson for the privilege of studying five children 
in the Bobs Roberts Memorial Hospital, and to Dr Maurice Glock, Miss Vivian lob, Miss 
Mabel Egan and Miss Louise Klein for numerous determinations of the blood sugar 

For the sake of simplicity the term “protamine insulin” will be used in place of 
protamme-zmc-msulin except where otherwise indicated 
t See especially the communication by Allen 1 
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Because of the gieat achantage in convenience an effort was made, suc- 
cessfully m all but one case,* to control the blood sugai by a single daily 
injection of protamine insulin given an hour or so before breakfast, either 
alone or in combination with a small, simultaneous dose of regular insulin 
The following remaiks apply particularly to this form of administration 

It should be stated in all fairness that the accompanying charts represent 
juvenile or relatively severe adult diabetics whose management by any 
method would not be easy, and they have been chosen for presentation 
here because they illustrate the difficulties with which any physician under- 
taking treatment with protamine insulin may have to contend In the milder 
cases of the present series, as in other reported series, good results were ob- 
tained with much less effort 

Hyperglycemia after Meals with Normal or Low Blood Sugars 

DURING THE NlGHT 

The difficulty most commonly encounteied in the use of protamine in- 
sulin is that, particularly in severe cases, what appeal s to be the proper dose 
leads to marked post-prandial hyperglycemia though the blood sugar during 
the night or in the early morning may be normal or even subnormal (figure 
1, July 21, 22, figuie 2, June 5, 8, figuie 3, Jan 18, 21, 24, figures 4 and 
5) Simply increasing the dose in an attempt to take care of the carbo- 
hydrate of the meals is apt to result in fuither hypoglycemia the following 
morning or befoie (figure 3, Jan 18, 19, 24, 25, 26) In such a dilemma 
several courses are open 

(a) The time of adnumstiation of the protamine insulin may be pushed 
back to two or more hours before breakfast This is inconvenient and in 
our experience has rarely been satisfactoiy 

( b ) The dietary carbohydrate may be redistubuted, one-fifth of the 
day’s allowance being given for breakfast, two-fifths for lunch and two- 
fifths for supper Indeed, it has been our i ecent practice to arrange the diet 
m this manner on the first day of treatment lather than waiting until the 
necessity for the change becomes apparent Such a distribution imposes 
less of a burden on the slowly acting insulin soon after it is injected, re- 
serving the greater demands foi a time when its hypoglycemic effect is well 
undei way, and constitutes a logical basis for the further adjustment of 
food and insulin which is often necessary 

With the diet apportioned as above and with a given dose of protamine 
msulm, the patient may react in one of several ways 

1 Control of the blood sugar may be good throughout the 24 hours 

2 The fasting blood sugar may be normal but hyperglycemia still occur 
after some of the meals In this event the dose of protamine should not 
be altered, but a further redivision of carbohydrate must be made We have 
been surprised at what small changes sometimes accomplish the desired 
result 

* This patient required two daily injections of protamine-calcium-insulin It has not 
been possible to rehospitalize her for trial with the material containing added zinc 
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In the case of R B (figure 1, July 22, 23), for example, the subtraction of only 
5 grams of carbohydrate from breakfast and its addition to supper spelled the dif- 
ference between poor and good control Since the fasting blood sugars on July 21 
and 22 were already normal, the slight increase in the dose of protamine on the 


Effect of small changes m insulin dosage and carbohydrate distribution 
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Fig 1 Protamme-zinc-insuhn is indicated by figures within circles followed by “Z 11 ” 
Regular insulin in succeeding charts is shown by figures without circles The third line 
shows the distribution of dietary carbohydrate (not total glucose lalue) between breakfast, 
lunch, supper and bed time The shaded area represents the average normal range of blood 
sugar for the method used In this case post-prandial hyperglycemia was well controlled by 
small changes in carbohydrate distribution and dosage of protamine insulin The dose, 
however, need not have been increased since the blood sugar during fasting was alreadj 
normal Note symptomless hypoglycemia on Jan 28, when the blood sugars were obtained 
in the out-patient department 

twenty-third and twenty-fourth was probably supeifiuous and, indeed, led to mild 
hypoglycemia 

The case of A F (figure 2) is similar The division of carbohydrate m the 
proportion of 20-40-40 on June 6 resulted in hypoglycemia before lunch On June 
8 the ratio of 30-40-30 was unsatisfactory The mean of 25-40-35 reached on June 
10 , however, gave adequate control throughout the day 

In pi inciple, obviously, carbohydrate should be deducted from the meal 
following which hyperglycemia occurs, and added to the meal following 
which the blood sugar is low Our experience with patients who are sensi- 
tive to such small shifts in carbohydrate is at variance with that of other 
writers ’ who imply that with protamine insulin considerable lati- 

tude in diet is permissible 

3 The fasting blood sugar may be too low, with or without glycosuria 
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during the day In this case, either ( 1 ) the dose of protamine must be re- 
duced until the morning blood sugar is noimal, any resulting daytime hyper- 
glycemia being cared foi by dietary adjustment, or (2) the dose of pro- 
tamine may be kept the same and a bed-time feeding of 10 to 30 grams of 
carbohydrate given If glycosuria occurs after meals, the bed-time earbo- 


Effect of changes in CHO distribution 
At home (not on this chart) reactions in early AM- corrected 
by bedtime feeding of 20<£m CHO This is now too much 



Fig 2 Though well controlled when discharged from the hospital (June 10), in- 
creased activity at home led to early morning hypoglycemia which necessitated a bed time 
meal The distribution of carbohydrate (30-35-35-20) which gave an unsatisfactory curve 
on Jan 25 has now been changed to 25—40—40—1 5 with good results The letter R in this 
chart and succeeding ones indicates insulin reaction Note symptomless hypoglycemia on 
Jan 25 

hydrate should be obtained by deducting small amounts from the meals at 
the times indicated rathei than by adding it to the total daily allowance, the 
latter procedure is apt to result in an mciease in the total insulin require- 
ment If, on the other hand, post-prandial hyperglycemia does not occur 
on the given dose, the carbohydrate taken on retiring may be added to the 
total daily allotment with only slight, if any, change in the dose of protamine 
About two-thirds of the patients in this series have required a bed-time meal 

The case of H G (figure 3) illustrates some of these points The total diet of 
carbohydrate 150 grams, protein 75 grams and fat 120 grams was maintained 
throughout On Jan 19, with the carbohydrate distributed 50-50-50, 35 units of 
. protamine insulin, following the 10 units of regular insulin given the evening before, 
proved to be too much The dose was accordingly dropped to 25 units, and since the 
hignest blood sugar on the nineteenth had occurred before lunch, the carbohydrate 
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was divided 30-60-60 It is apparent from the blood sugar curve of January 21 that 
now the breakfast was too small and the lunch and supper were too large Therefore 
the diet was rearranged by adding 10 grams of carbohydrate to breakfast and sub- 
tracting 20 grams from lunch and 10 grams from supper, the extra 20 grams thus 


HO (52702 
Abe II 
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Duration 18 mo 
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Fig 3 This patient was transferred to protamine insulin at the time when her tol- 
erance for carbohydrate was improving after recovery from a cold This procedure under 
such circumstances is often attended by difficulty It was a mistake to attempt to control 
afternoon and evening hyperglycemia by raising the dose of protamine insulin on Jan 19 
and 24 because the dose of the preceding day in each case had already produced hypoglycemia 
before breakfast Note progressive improvement in blood sugar curves from Jan 24 to 26 
despite no change m carbohydrate distribution or dosage For further discussion see text 

obtained being given at bed-time The resulting proportion of 40-40-50-20 was 
found satisfactory except for the persistence of early morning hypoglycemia This 
was due to the erroneous increase m the dose of protamine from 25 to 30 units be- 
tween January 21 and 24 m a mistaken effort so to control the day-time hyperglycemia 
exhibited on the former date When the dose was reduced to 20 units hypoglycemia 
was eliminated (January 29) 

It may be stated here that the distribution of protein and fat between 
the various meals is unimportant Also, in common with Campbell 3 we 
have found the lower carbohydrate diets more satisfactory than those of 
higher value 

4 The blood sugar throughout the day, including that before breakfast, 
may be maintained on too high a level In this relatively happy circumstance 
the dose of protamine insulin must clearly be increased 
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5 Only tardy have we observed hyperglycemia before breakfast with 
hypoglycemia later m the day In the case of A F (figure 2) the curve 
obtained on January 24 led to a subsequent change in carbohydrate distri- 
bution from 30-35-35—20 to 25-40-40-15, the dose of protamine insulin 
being left the same 

6 In certain cases, with an amount of piotamine insulin which gives 
a normal blood sugar before breakfast, glycosuria during the remainder of 
the day may be poorly conti oiled despite eveiy effort properly to readjust the 
dietary carbohydrate This situation usually requues a small dose (5 to 
15 units) of regular insulin given at the same time as the protamine In our 
experience with this group of patients to date, the administration of supple- 
mentary unmodified insulin before breakfast, provided carbohydrate was 
properly distributed, has been sufficient to take care of hyperglycemia in 
the afternoon as well as that occurring before lunch 

Ihe case of J L, a severe diabetic, is illustrative (figure 4) The blood sugar 
curve obtained on January 21 in the out-patient department shows that a dose of 
protamine insulin (50 units) sufficient to give reasonable control through the day, 
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Fig 4 Effect of a small dose of supplementary regular insulin substituted for an equal 

amount of protamine insulin 

produced marked hypoglycemia in the early morning Reduction of the dose to 45 
units corrected the hypoglycemia but resulted m heavy glycosuria after meals The 
curve of February 9, with 45 units of protamine and 5 units of regular insulin, is more, 
though not completely, satisfactory 

The case of T L, also a severe diabetic (figure 5) is similar Here 7 units of 
legular insulin were added to the amount of protamine This, while producing hypo- 
glycemia before lunch, permitted hyperglycemia in the afternoon The amounts of 
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protamine and regular insulin, therefore, were continued unchanged, and adequate 
control was established by changing the proportion of carbohydrate from 25-55-35-20 
to 35-45-35-20 
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Fig 5 Effect of supplementary regular insulin added to the amount of protamine insulin 


(c) Since protamine-zinc-insuhn has been available it has not been 
necessary m any case of this series to use the method originally described 
by Hagedorn of giving regular insulin in the morning and the slowly acting 
insulin at night 

Asymptomatic Hypoglycemia 

It has been noted by nearly all workers that, probably due to the slow- 
ness with which the blood sugar falls, the hypoglycemia caused by prota- 
mine insulin is insidious in onset, symptoms may be slight and the level of 
blood sugar at which symptoms do occur is lower than when regular in- 
sulin is used These facts find confirmation in the cases here reported 
(figures 1, 2, 3, 4, 5, 6) They may account in part for the common ob- 
servation that reactions are fewer with protamine than with regular insulin, 
though it must be admitted that reactions are less frequent also because the 
blood sugar is better controlled 

We would especially call attention to that group of patients who, though 
discharged from the hospital well controlled, were found to have abnormally 
low blood sugars with no subjective manifestations when they were recalled 
to the out-patient department for analyses of the blood made under what 
roughly approximated home or routine conditions (figures 1, 2, 4, 5) It 
should be pointed out that the method for blood sugar * used m the out- 

cm r- Al g lyses are ^ or l e ? n flaked blood filtrates 5 by the Somogyi modification 17 of the 
Shaffer-Hartmann method 16 
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patient department gives values foi normal (60 to 90 milligrams per 100 
c c ) which are somewhat below those obtained by the customary Folin-Wu 
procedure Nevertheless, the levels at which some of these blood sugars 
were found are disconcertingly low The patient J L (figure 4), for ex- 
ample, walked into the clinic one morning feeling perfectly well with a blood 
sugar of 26 milligrams per 100 cc While the effect of prolonged, sub- 
clinical hypoglycemia in the human is not known with ceitamty, there exists 
the distinct possibility that functional derangement or even structural damage 
to tissues may result 10 Wilder states that he is informed of one death fol- 
lowing the use of protamine insulin When a patient is discharged from 
the hospital using regular insulin, the increased tolerance for carbohydrate 
incident to resumption of normal activity causes but little concern with 
regard to the possible development of hypoglycemia, for the appearance of 
symptoms is a reliable guide to dosage With protamine insulin, however, 
the patient is often deprived of a valuable warning signal, and the only indi- 
cation of danger may be a laboratory report It is therefore important that 
patients who have been sent home talcing protamine insulin be requested to 
return to the office or clinic on two or three occasions when the urine is 
known to be sugar free for analysis of the blood for dextiose Since hypo- 
glycemia is most apt to occur in the early morning, this precaution is especi- 
ally to be observed when the mine specimen passed on arising does not re- 
duce copper 

Others 18> 10 have directed attention to the difference in symptomatolog) 
between reactions due to regular msulm and those due to the protamine com- 
pound Wildei has pointed out that in the case of the latter, the relative 
lack of perspiration, tremoi and palpitation, and the common presence of 
headache, drowsiness, weakness and sometimes nausea and vomiting may 
give the impression of acidosis rather than hypoglycemia The patient must 
be warned of these differences and instructed to test the urine when in doubt 
Paiesthesia is a common manifestation Another peculiarity is that patients 
who are m unrecognized hypoglycemia may suddenly be precipitated into 
unconsciousness by a little unusual exertion The tendency of symptoms to 
recur after being relieved by carbohydrate has been remaiked by a number 
of observers 3> 01 13 ’ 14 ’ 18 

Difficulties Due to Delay in Appearance of Full Effect 

Sprague and his colleagues 18 have said of the unmodified protamine 
insulin, “ When using msuhn-P, one is aiming about 72 hours ahead ” 
This axiom is even more applicable to protamme-zmc-insulm and is well 
illustrated by the case of H G (figure 3, Jan 24, 25, 26), in which the 
blood sugar curve showed progressive improvement over three successive days 
with no change in the amount of msulm or distiibution of carbohydrate, 
though it was maintained, to be sure, on too low a level The logical de- 
duction is that changes in dosage should not be too frequent or pronounced 
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For the physician schooled in the use of ordinary insulin this is not an easy 
lesson to learn The temptation to increase the dose of protamine insulin 
daily when the patient is excreting sugar is difficult to resist The lapse of 
48 or 72 hours, however, may show that an alteration contemplated earlier 
would have been not only unnecessary but confusing It is our belief that 
many unsatisfactory lesults, including some of our ov\n, are due to failure to 
recognize this truth 

The slow and prolonged action of piotamme insulin has seveial disad- 
vantages 

(a) It lengthens the period of stabilization m severe cases This means 
additional expense We have rarely found it possible to reach a satisfactory 
adjustment with hospitalized patients short of 10 to 14 davs, and with out- 
patients a longer time, with frequent visits, is required 

(&) It renders difficult the transfer to protamine insulin of patients 
whose tolerance for carbohydrate is rapidly improving, such as those re- 
coveung from acidosis, infections and surgical operations 

The patient C G (figure 6) for example had been brought out of acidosis and 
maintained with regular insulin for 10 days after lus admission m pre-coma About 
the eleventh dav ( Tanuarv 8) his tolerance began to improve and the dose of 90 units 
of regular insulin proved excessive On January 9, when treatment with protamine 
insulin was begun, the total dose was accordingly reduced to 80 units (70 of 
protamine and 10 of regular insulin) This, while apparently satisfactory for the day 
in question, led to reactions the next, and for the following three days, despite daily 
reductions in dosage, the patient was in severe, almost constant hypoglycemia due to 
our inability to estimate the speed at which his insulin requirement ivas decreasing 
Finally no insulin of any kind was given after the injection of 35 units of protamine 
on the morning of January 12, and not until January 14 did the blood sugar rise 
appreciably above the normal On January 15 treatment was resumed with smaller 
amounts of protamine insulin 

It is probable that m this case the exclusive use of regular insulin, with 
Ts relatively short latent period and duration of action, until complete stabi- 
lization had been reached would have yielded better results than those 
obtained by the more prolonged and inflexible action of protamine On the 
basis of similar cases we are now reluctant to tiansfer a patient to the new 
insulin until a definite plateau of tolerance has been attained with ordinary 
insulin Again, it is important to recognize that, with patients who i equire 
more than 20 or 30 units daily, this means eithei extended hospital care ovei 
a single period of time or rehospitahzation for the express purpose of making 
the transfer after tolerance has become established under management at 
home 

Toslm has stated that the regulation of a previously untreated diabetic 
with protamine insulin is a much simpler matter Our experience with this 
pi ocedure has been limited but encouraging 

(c) Protamine insulin theoretically is disadvantageous m diabetic emer- 
gencies such as coma, infection, childbirth and operations In all these the 
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condition of the patient is subject to rapid fluctuations against which a 
quickly acting, easily variable insulin would seem to be the weapon of choice 
Exceptions to this view would be emergencies arising in patients already 
undei tieatment with piotamine insulin In such cases, as suggested by 
Colwell 4 and implied in the repoit of Keplei, Ingham and Crisler, 10 it may 
be wise to continue the basic dose of protamine insulin, supplementing it by 
regular insulin The employment of the two kinds of insulin in cases of 
acidosis in which the protamine compound has not previously been used has 
been reported favoiably in a few instances, 10 ’ 19 but the question of whether 
this unnecessarily complicates treatment cannot be answered finally without 
further experience 

(d) The prolonged effect of protamine insulin may, under certain cir- 
cumstances, in\ olve difficulty of yet another sort If once a dav’s supply has 
been injected under the skm, a sudden illness should prevent the taking or 
letaimng of food, serious hypoglycemia would be likely to ensue unless 
dextrose were administered parenterally at intervals for 24 hours or longer 
One case of this kind has been brought to oui attention 

Allergy 

Three patients in this series developed red, raised, itching lesions at the 
sites of injection a few days after starting treatment with protamine insulin 
One of these had taken ordinary insulin irregularly at home without urti- 
carial reactions The other two had never received insulin of any sort 
In each case the local allergy disappeared spontaneously within a week or 
two despite continuance of the injections Joslm 9 mentions two similar 
cases not observed by him 

General Principles Governing the Use of Protamine Insulin 

Although the tieatment of patients with protamine insulin is a highly 
individual matter, the combined experience of a number of investigators 
permits the establishment of certain general principles which at least for the 
present should govern its use These can best be discussed as applying to 
two classes of patients 

I Patients Who Should Begin the Use of Piotamme Insulin Only in 
the Hospital This class includes all children, and those adults whose dis- 
ease is severe or complicated, who are unstable and who live so far from 
a laboratory that determinations of the blood sugar are not feasible These 
patients fall into two groups 

(a) Those who have not received insulin of any sort Such patients 
may be treated either by ( 1 ) starting the administration of protamine insulin 
at once, with or without supplementary doses of regular insulin, or by (2) 
stabilizing the patient entirely with regular insulin and then transferring to 
protamine insulin 
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Although m a few cases reported by othei writers 30 ’ 111 coma has been 
treated with protamine insulin alone, it would seem safer for the time being 
to manage all pieviously untieated cases with severe acidosis, infection 01 
surgical complications by means of legular insulin only The transfer 
to protamine insulin should be made as outlined in (&) below and only after 
a definite plateau of tolerance has been reached 

The other patients in this group may be given pi ofamme insulin unmter- 
luptedly fiom the time of admission The dietary carbohydiate should as a 
lule be apportioned % for bieakfast, % for lunch and % for supper A 
single injection of piotamme insulin, the amount determined by an “edu- 
cated guess,” is given each morning an hour before breakfast, supplemented 
if necessary by a smaller dose of regular msulm at the same time Although 
some authors 8 have found it permissible to give the two kinds of msulm 
simultaneously in the same synnge, the majority agree that this piocedure 
leads to the precipitation of a ceitam and probably variable portion of the 
regular msulm by the piotamme piesent and tends to yield inconstant results 
The same syringe may be used piovided that the regular insulin be with- 
drawn and injected first, but the sites of injection should be sepaiate Speci- 
mens of the urine and, if possible, the blood, are obtained on arising and 
three hours after each meal and examined for sugai Unless grossly inade- 
quate the dose of protamine insulin should not be changed before three or 
four days or moie have elapsed As impioAement occurs the regulai in- 
sulin may be 1 educed and finally omitted, although in some cases its per- 
manent use is necessary Further real ran gement of caibohydrate should 
be made as indicated The safest and best guide to the pioper amount of 
piotamme msulm is the level of the blood sugar in the early morning In 
order to allow for the effect of increased activity at home, it is a wise pre- 
caution to discharge hospital patients with a dose which permits slight hvper- 
glycemia 

( b ) Those who are already leceiving legular insulin In these cases 
it is usually best to begin with an amount of protamine equal to the total 
daily requirement of regular msulm For the first few days, at least, gly- 
cosuria is better controlled by giving simultaneously but in a different site 
a dose of regulai msulm equal to from one-third to one-foui th of this 
amount The legular insulin may be in addition to the protamine used, or 
may be substituted for an equal quantity of the latter, depending on the case 
In most instances it is possible to decrease the dose of regular insulin a few 
units at a time over a period of thiee or four days until finally protamine 
msulm alone is given 

II Patients Who Can Safely Begin the Use of Pi otamine Insulin in the 
Office 01 Out-Patient Department These patients are adults whose dis- 
ease is uncomplicated and of only moderate severity, Avho gne promise of 
being fairly stable and who live within convenient distance from a laboratory 
They also fall into two groups 
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, (a) Those who have not received insulin of any sort Joshn 7 ’ 8 empha- 

sizes the safety, simplicity and wide applicability of using only piotamine in- 
sulin m such cases A patient of this type, provided he shows no ketosis, 
should be given a diet, weighed if possible, with the carbohydrate divided 
% for breakfast, for lunch and % for suppei, and should be taught the 
technic of urinalysis, tests being made on arising and about three hours aftei 
each meal Having been mstiucted in the method of administration, he 
should be told to take one hour before breakfast a dose about one-tlnrd 
less than that which, on the basis of experience, tbe physician thinks may be 
his requirement This dose should not be changed for the next three or 
four dajs, the patient meanwhile testing the urine as described and com- 
municating the results to Ins doctor daily It is far better to start with a 
relatively small dose of protamine insulin and permit glycosuria for a few 
days than to begin with too large a dose which may, in 48 or 72 hours, 
produce hypoglycemia m the early morning The dose can be increased 
more easily than it can be reduced Subsequent changes m dosage should 
not be made daily When the urine tends to become sugar free, and par- 
ticularly if the specimen on arising is clear, a determination of the fasting 
blood sugar should be made, or if this is impossible the dose should be re- 
duced a few units every three or four days until sugar reappears m the urine, 
then raised a notch If hypoglycemia does develop, the dose should be 
promptly dropped to a level calculated to result in glycosuria and again be 
limit up gradually By this time further adjustments in carbohydrate dis- 
tribution as described earlier may be necessary, including possibly a bed-time 
feeding If any unusual difficulties are encountered the patient should be 
hospitalized 

(&) Those who are already receiving small or moderate amounts of 
regular insulin It is our belief that in this group only the patients who are 
comparatively stable and who require not more than 20 or at the most 30 
units daily should be transferred to protamine insulin outside the hospital + 
Since the supervision of ambulatory patients cannot be so close as that of 
hospital patients, the initial dose of protamine insulin should be equal to only 
about two-thirds of the previous total daily requirement, the other third, 
more or less, being given as regular insulin The next day half the amount 
of regular insulin, or possibly none at all, depending on the urine tests, may 
be given Further adjustment of diet and insulin may be made as outlined 
in the preceding paragraphs 

Because the hypoglycemia produced by protamine insulin is so commonly 
asymptomatic, the importance of making frequent determinations of the 
blood sugar, both during the period of adjustment and after the patient has 
gone home, cannot be overemphasized 

* Richardson and Bowie 14 using unmodified protamine insulin, have reported the out- 
patient transfer of over 30 patients whose requirements were less than 40 units daily 
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AN ARTICLE CONTRIBUTED TO AN ANNIVERSARY VOLUME IN HONOR 
OF DOCTOR JOSEPH HERSEY PRATT 

SOME OF THE PRACTICAL PROBLEMS IN THE 
SERUM THERAPY OF BACTERIAL 
INFECTIONS 

By Augustus Wadsworth, Albany, N Y 

Serum therapy is an outgrowth of the discovery that microorganisms, 
the bacteria, are mcitants of infectious disease As such, it is difficult to 
differentiate the results of the branch from those of the parent stem For 
example in diphtheria, early diagnosis with prompt isolation has alone had 
a far-reaching effect not only upon the morbidity hut also, indirectly, upon 
the severity of the disease , and it is difficult to distinguish the effect of the 
discovery of the diphtheria bacillus and of improved public health methods 
from that of the specific treatment with antitoxin, on the morbidity and 
mortality of the disease Much of the decline is to be attributed to advanc- 
ing medical science, apart from specific serum therapy, as exemplified in the 
diminishing moi bidit) and mortality of other infectious diseases Much of 
the lowered moitahty of diphtheria, however, may be accredited to treatment 
with antitoxin, and these results have reached an astounding magnitude when 
measured in terms of human happiness and welfaie 

Forty yeais’ experience with diphtheria antitoxin illustrates very strik- 
ingly the major problems of serum therapy In some respects they may 
vary according to the disease and its bacterial mcitant, in others, they do not 
differ materially These problems may be classified under two mam head- 
ings one, the preparation of potent, effective sera m the laboratory, the 
other, early treatment with adequate dosage at the bedside Preparation 
of diphtheria antitoxin has advanced steadily There has been marked 
improvement as evidenced by a more than tenfold reduction m dosage and 
an even greater increase in potency No one now criticizes the quality or 
questions the potency of the diphtheria antitoxins that are distributed under 
governmental supervision and control Corresponding reduction m mor- 
tality at first paralleled the improvement in antitoxin, but there is now a 
residual mortality that eludes even this specific therapy The residual mor- 
tality m diphtheria is now to be attributed to delayed treatment or inadequate 
dosage, possibly entirely to delayed treatment It would be important from 
a public health standpoint to have complete information regarding every 
fatal case of diphtheria 

Effective serum therapy depends primarily upon the neutralization of 
toxic substances , secondarily, upon the destruction of the bacterial mcitant 

* Received for publication July IS, 1937 
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The extent to which one process is dependent upon the other, as well as the 
precise sequence of events in the different infectious diseases, offers a most 
important field for investigation Unfolding knowledge of group and type 
specificity reveals the subtle interrelationships of the antitoxic and anti- 
bacterial activities of seium m 1 elation to the protective mechanism of the 
tissues of the host that Underlie effective seium therapy 

The antitoxic action of serum therapy has been conti asted very sharply 
with the antibactei lal phenomena attributed to the sera that are used in the 
specific treatment of infectious diseases, the bacterial incitants of which 
invade the tissues generally So sharply have these two activities been 
differentiated that the antitoxic action of the antibacterial sera has been 
overshadowed In the laboratory, studying the different activities or mani- 
festations of immune sera, it is important to classify and differentiate 
sharply, but when one turns to the study of effective serum therapy in the 
infectious processes of the tissues, it is not only difficult but unwise to dif- 
ferentiate these activities 

Sera differ m their antitoxic and in their antibacterial action, but just 
how they differ and to what extent, or how they aie interdependent and to 
what extent, is of paramount concern to us all since these relationships undei- 
lie all phases of vaccine and serum therapy The type specificity of botulinus 
antitoxin on the one hand, and on the othei , the type specificity of the anti- 
pneumococcus sera represent extremes 

Antitoxic serum exerts an antibacterial effect, possibly directly, but more 
obviously indirectly upon the mcitant of infection m the tissues The diph- 
theria, tetanus, and botulinus antitoxins are the most representative With 
diphtheria and'tetanus infections, group and type specificity are not involved, 
despite the fact that strains of these microorganisms vary widely in then 
toxigenicity and antigenicity, not that the diphtheria bacillus may not be 
divided into subgroups on the basis of selected characters, but that the toxin 
produced by the different strains has invariably been neutralized by the 
standard antitoxin In diphtheria, the administration of antitoxin neu- 
tralizes the toxin and crisis occurs promptly Following this, the diph- 
theria bacilli are destroyed by the protective mechanism of the tissues unless 
these bacilli are so situated that they evade the action of the tissues and 
survive as relatively harmless parasites m the carrier state However, when 
the disease has progressed to a later stage, the tissues are vitally injured 
Neutralization of the free toxin by antitoxin is inadequate and the protective 
mechanism fails to destroy the diphtheria bacilli These examples of the 
simplest form of serum therapy very strikingly illustrate its fundamental 
limitations Tetanus antitoxin acts similarly The tetanus bacillus, how- 
ever, is less readily established as a parasite m the tissues when its toxic 
activity ceases to injure the tissues Recovery, when it occurs, is complete 
in that the mcitant does not peisist as a parasite in the tissues Although 
group or type specificity does not figure in serum therapy of tetanus or 
diphtheria infections, the toxigenicity and antigenicity of different strains 
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of these microoi gamstns are most important factors m the production of 
potent antitoxins 

With the incitants of botulism, which is also a simple toxemia without 
invasion of the tissues by the mcitant, type specificity plays an important 
role m seium therapy because the neutralization of the toxins m the test 
tube as well as in the tissues depends upon the homologous relation between 
the incitant and the antitoxin that is used in serum therapy Thus, the 
antitoxin of A, of B, and of C microorganisms is effective only in the corres- 
ponding infections of A, of B, and of C types The limitations of seium 
therapy, as illustrated by the above cited examples of diphtheria infection, 
are even more sharply defined m botulism To be effective, an antitoxin 
must be administered almost immediately The crisis of the disease process, 
irrespective of serum therapy, occurs promptly because the disease is so 
largely a toxemia and practically uncomplicated by even a localized infectious 
process In fact, the majority of the cases are simply the absorption of a 
large amount of toxin The crisis occurs so piomptly that the patient either 
dies or recovers 11 respective of the administration of serum Nevertheless, 
the antitoxin should be grven because, after all, it is impossible to determine 
by any clinical signs whether the crisis has been reached or passed 

An antitoxic serum exerts an antibacterial effect when it is used m the 
treatment of an infectious process the mcitant of which is localized, and the 
disease largely, if not entirely, toxemic in character Moreo\er, anti- 
bacterial sera exert an antitoxic effect either directly or indirectly upon the 
mcitant of the more generalized infectious diseases The antipneumococcus 
and antimemngococcus sera are representative examples of antibacterial sera 
Antipneumococcus serum exerts definitely specific action, sharply defined 
according to the type specificity which is related to the carbohydrates of the 
microorganisms The direct antibacterial action is well recognized and is 
evident in the protection test m mice and the effect of the serum on phago- 
cytosis 

In the absence of demonstrable toxin, it is difficult to obtain evidence of 
an indirect antibacterial action associated with an antitoxic activity that con- 
serves the tissues and favors the destruction of the pneumococci by the pro- 
tective mechanism that follows neutralization of the toxin However, the 
antitoxic action is manifested by the critical effect of the serum on the 
febrile reaction of pneumonia corresponding to the crisis that occurs spon- 
taneously The neutralization of the toxin may precede or follow the de- 
struction or inhibition of the pneumococci m the tissues However, follow- 
ing neutralization of its toxic activity, the pneumococcus may persist as a 
parasite relatively harmless to its host, as evidenced by survival of the 
pneumococcus after the crisis of pneumonia, and m the highly immunized 
animal when it becomes attenuated and its toxic activity nil The virulence 
of these pneumococci is lost , they are no longer toxic but continue as para- 
sites 1 Thus it is that the antibacterial antipneumococcus serum doubtless 
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exerts an antitoxic as well as an antibacterial effect when it is used in the 
treatment of pneumonia 

The antimemngococcus seium also, quite similaily, exerts a definite and 
specific effect The antitoxic activity of this serum is, at present, stressed 
As in pneumonia, there has always been clinical evidence that the serum 
exerted a marked antitoxic as well as antibacterial effect On account of 
the general insusceptibility of laboratory animals to infection, it has been 
and is difficult to differentiate the antitoxic and antibacterial action of anti- 
memngococcus serum However, results of piotection tests in mice 2-5 with 
cultures suspended in mucin do distinguish different degrees of activity 
in different sei a The mtracutaneous test 6 and protection tests against 
lethal doses of toxic extracts or filtrates in animals 7-18 are not yet of practical 
value m the titration of antitoxic potency 

Antisti eptococcus sera exert definite and specific antitoxic and antibac- 
terial effects m the treatment of infection The specific relationship is 
marked and complicated with the streptococci because it relates not only to 
the antitoxic activities of the serum and the antigenic activity of the toxins 
m producing the antitoxic serum , 14 ’ 15 but also to the antibacterial activity of 
the serum as it is manifest in the protection test 16-19 The study of anti- 
streptococcus serum, even in its present elementary stage, has levealed the 
most striking and convincing demonstration of how essential aie the anti- 
toxic, as well as the antibactei lal activities of the serum to an effective serum 
therapy of streptococcus infection as soon as it has become generalized In 
the eaihest stages of ceitam infections, the antitoxic activities 20,21 may suf- 
fice as they do m diphtheria The direct antitoxic effect m neutralizing the 
toxin and the indirect antibacterial effect by favoring the protective mecha- 
nism of the tissues suffice to determine recovery — possibly with or even with- 
out any direct antibacterial action of the serum In all these actions and 
reactions, however, the homologous relations are important on account of 
the marked type and toxin specificity manifested by the different hemolytic 
streptococci 

Although specificity of the toxins is well marked, it has no relation to 
the disease processes incited by the hemolytic streptococci — scarlet fever, 
erysipelas, puerperal fever, etc No specific etiological relationship has as 
yet been established The toxic activities of the different strains vary 
greatly not only in potency but m character Similarly, the antigenic 
potency and valency also vary with the strain and irrespective of the toxin 
group, specificity, or titer of the toxins 

The antitoxic activities of the serum thus accoidmgly vary 15 ’ 22-26 
Within a group the potency of serum produced with one strain may be high 
and the valency narrow, whereas in that produced with another strain, the 
converse may obtain Although in general the neutralization of the toxin 
takes place m the homologous relation according to groups, the potencies and 
valencies of the different antitoxic sera vary widely Combination of repre- 
sentative sera may broaden the valency beyond that manifested by either 
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serum sepaiately As a result of the study of more than 1500 cultures, two 
strains have been selected with which, in combination, it has been possible 
to obtain an antitoxic serum of such broad valency that the toxins of all 
stiains encountered thus far are neutiahzed Finally, and what is of the 
utmost importance, qualities may be supplied by the tissues of the animal 
host, which doubtless account m large measure for the manifestations of 
the antitoxic as well as the antibactenal effect of heteiologous sera in in- 
fectious processes whether studied clinically m the treatment of human 
infection or experimentally in animals 

Factors which further complicate the problem of effective serum therapy 
with all of these bacteria aie differences in the cellular susceptibilities of the 
microorganisms themsehes as well as the activities of the tissues m their 
presence For example, the biologic stability and also, so to speak, the 
fragility of the pneumococcus cell in disease processes, together with its ca- 
pacity for adaptation, are determining factois in the serum therapy of pneu- 
monia as they aie m the prognosis of the untreated disease 

The thermal limits of growth, depending upon the strain and a favorable 
environment, vary with the pneumococci from 39° C to about 41° C 27 ’ 28 
In immune serum, the pneumococcus cell vegetates at 37° C At tempera- 
tures above the thermal limits of growth, varying degrees of lysis may take 
place Hyperthermy, experimental elevation of body temperature, may in- 
hibit, or even eliminate temporarily, the pneumococcemia of some infections 
in susceptible animals, whereas it may hasten the course of others 29 Treat- 
ment with immune seium induces crisis in the febrile reactions, there is 
neutralization of the toxemia and marked destruction of the bacteria The 
pneumococcus cell is fragile, and especially so if compared with the strepto- 
coccus, although the thermal limits of growth of many strains of hemolytic 
streptococci do not exceed materially those of some of the pneumococci 27 
Immune serum m streptococcus infection may induce pseudo crises in the 
febrile reaction without affecting to a corresponding degree the bacteremia 
which may, and often does, progress The streptococci, moreover, produce 
a toxin, and, like strains of the diphtheria bacillus, vary greatly m this 
respect Certainly the quantities produced by some of the streptococcus 
strains can scarcely be recognized experimentally , yet when these streptococci 
invade the tissues of a host, the febrile reaction induced is convincing proof 
of their toxigenic capacity The toxm of the pneumococcus, when this 
microorganism is cultivated in vitro, has not been recognized , yet the febrile 
reaction of pneumonia is convincing proof of the toxigenic activity of this 
incitant of infection The pneumococcus is toxigenic when developing in an 
animal host but not under ordinary experimental conditions in vitro Ef- 
fective antibacterial sera in the treatment of pneumococcus and meningococ- 
cus infections are produced by the immunization of horses with living 
virulent cultures Moreover, antitoxic streptococcus sera of the highest 
potency, m my experience, can only be obtained with living cultures and as a 
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result of the development of the streptococci in the horses undergoing im- 
munization 

Evidence of wide variation in the subtle cellular susceptibilities of the 
bacterial incitants of infection accumulates when the toxigenic and antigenic 
activities are studied for the purpose of preparing therapeutic sera of high 
potency and broad valency The criteria for the selection of cultures for 
antitoxin are sharply defined a potent toxin of high antigenic value must 
be produced The vicissitudes of maintaining, not to mention developing, 
diphtheria strains for antitoxin production during the past 40 years are well 
known Even more convincing is recent experience with the selection of 
strains of the hemolytic streptococci for the preparation of therapeutic 
serum The same criteria in use for the diphtheria cultures must be ful- 
filled, and, m addition, there must be taken into account qualitative as well 
as quantitative differences in the kind of toxin produced in relation to its 
antigenic activity 

The criteria foi the selection of cultures for production of the so-called 
antibacterial sera are not so sharply defined, apart from the empirical test 
of producing potent therapeutic serum For the pneumococci, virulence 
and possibly carbohydrate production are practically the only guides Foi 
the meningococcus, until very recentl}, the agglutination reaction has been 
one of the most valuable aids because the valence and antigenicity can be 
determined within the limitations of the significance of this reaction 30-32 
The precipitation reaction, 33-35 the virulence test with mucin m mice, 2 and 
several tests of toxic activity G ’ s ’ 30-38 are now available to demonstrate com- 
parative differences in strains It still remains, however, to correlate these 
various activities of the culture with its efficacy in the production of potent 
therapeutic sera The selection of freshly isolated strains has been stressed, 
but these strains vary, and it is perhaps far more important to select stable 
representative strains of proved high antigenic potency and broad antigenic 
valency and, as is now practicable, to maintain their biologic status 2> 3 ’ S1 ’ 32 ’ 

34, 30-41 

An immediate practical problem concerns the value of concentration or 
separation of the active globulins of antitoxic and antibacterial sera In 
addition to economic considerations, there is the question as to whether or 
not the loss which concentration entails is due entirely to the failure to re- 
cover all of the active substances or whether certain supplementary or com- 
plementary activities of the sera are eliminated Certainly it is not con- 
ceivable that there is a gam in therapeutic value save as the result of elim- 
ination of extraneous protein which may have a deleterious action as evi- 
denced by the greater proportion of serum reactions with the unconcen- 
trated serum as compared with the concentrated However this may be, 
the concentration of diphtheria antitoxin, for example, has become an es- 
tablished procedure Moreovei, physicians at the bedside will invariably 
administer refined preparations in preference to the untreated serum Con- 
centration as it relates to the preparation of the antipneumococcus, anti- 
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meningococcus, and antistieptococcus sera, has only recently been adopted 
It lias, however, become essential fiom a piactical point of view Experi- 
ence with the concentiatcd as compaied with the unconcentrated products 
is limited to a comparatively short period Moreover, during the past 
decade there has been a marked improvement, as a lesult of experience in 
then preparation, m the theiapeutic value of all of these sera generally 
available The potency has been matei tally advanced and the valency 
bioadened The data and statistics are, therefoie, not generally comparable 
— quite apait from the variations in the severity of the infections treated 
with the different sera I therefore do not feel competent to evaluate the 
i eports of other observers and have been forced to rely upon personal experi- 
ence with the sera prepaied m oui laboratory during this period Fortu- 
nately some direct comparisons are possible from the data that have been 
collected through the kindness of Di Cole of the Rockefeller Hospital 
and of Professor Longcope and Professor Park of Johns Hopkins Hospital, 
who have had opportunities of comparing the unconcentrated and the con- 
centrated sera prepared by identical methods and of equivalent potencies and 
valencies These data I consider reliable 

Dm mg the short period that the sera have been refined by special meth- 
ods, 42-44 25 cases of type-I pneumonia have been reported by Dr Aber- 
nethy from the Rockefeller Hospital 45 , three more may now be added to 
this series in which no fatalities have occurred In an earlier series of 371 
cases treated with unconcentrated serum, Cole reported a mortality of 10 5 
per cent 40 The results in these two series, however, are not strictly com- 
parable In those cases treated with the concentrated serum the Neufekl 
technic was available The prompt type diagnosis thus provided accounts 
for an earlier administration of serum, and under these improved conditions 
of treatment a lower mortality may well follow In 89 cases of meningo- 
coccus meningitis treated at Johns Hopkins Hospital with the concentrated 
product alone, there were 8 deaths (8 9 per cent) In 31 cases which were 
given both concentrated and unconcentrated serum, there were 3 fatalities 
(9 7 per cent) During the same period, 32 patients were treated with 
the unconcentrated serum with 4 deaths (12 5 per cent) In each group 
the fatal cases included some which had complications of pneumonia oi 
which were moribund when admitted, but survived the first treatment longei 
than twenty-four hours Dr Tillett reported on a group from this 
series m 1935 47 These results cannot be credited wholly to the serum that 
was used because they may be due quite as much, or even entirely, to early 
tieatment with adequate dosage Serum reactions were materially dimin- 
ished with the concentrated preparations Some reactions, however, have 
been noted with the concentrated antimemngococcus serum when given mtra- 
spinously, although the percentage of protein does not materially exceed 
that of the untreated serum 

Problems of serum therapy thus relate to the preparation of the serum 
on the one hand and, on the other, to its administration The selection of 
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strains according to then toxigenicity, antigenicity, and valency is of first 
importance m the preparation of the antibacterial serum as it is with the anti- 
toxic sera, and especially is this true when type specificity is involved The 
quality and potency of the diphtheria antitoxins are now no longei ques- 
tioned There has been steady improvement in the antibacterial sera during 
the past ten yeais It has been possible to select representative strains of 
the meningococci, the antigenic potency and valency of which make it pos- 
sible to piepaie effective polyvalent antimemngococcus serum The anti- 
genic pioperties of these strains can be maintained m the laboratory so that 
it is unnecessary to resort to fleshly isolated stiams, save as, a means of 
replenishing or improving standards 

In the preparation of antipneumococcus serum, the type specificity of 
the strains as antigens is so marked that it has not been possible to prepare 
effective polyvalent serum Early type diagnosis and the administration 
of the homologous serum are therefoie essential 

In the preparation of antistieptococcus serum, not only must the type 
and toxin specificity of the stiams be considered, but also the antigenic 
action, which varies A serum of bioad valence is essential since early type 
diagnosis is not practicable as in pneumonia In the production of antitoxic 
serum it is now possible by the selection of two stiams of hemolytic strepto- 
cocci to obtain a serum of high potency and a \alency so broad that it in- 
cludes the toxins of practically all stiams 

Preparation of all these sera has advanced to the point where it is now 
necessaiy to stress particularly the other side of the problem — namely, early 
diagnosis and early treatment with adequate dosage 
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THE COMPARATIVE VALUE AND THE LIMITA- 
TIONS OF THE TREPHINE AND PUNC- 
TURE METHODS FOR BIOPSY OF 
THE STERNAL BONE 
MARROW 

By William Dameshek, M D , Henry II Henstell, M D ,-j and 
Eleanor H Valentine, MD, Boston, Massachusetts 

The last few years ha\ e witnessed a striking development of interest 
in the sternal bone-marrow biopsy This is undoubtedly due to at least two 
factors the rapidly increasing interest m hematology which followed the 
discovery of the value of liver in pernicious anemia, and the increasing 
lecogmtion that the so-called “ blood diseases ” are m reality disorders of 
the blood-forming organs, more particularly of the bone-marrow Biopsy 
of the sternal marrow, introduced by Seyfarth 1 in 1923, rapidly displaced 
the much more difficult biopsy of the tibia which was practised by Zadek, 2 
Peabody, 3 and a few others The diagnostic value of the sternal bone- 
marrow biopsy particularly in cases presenting anemia, leukopenia, and 
thrombocytopenia has already been referred to m another paper 4 The 
technic of the procedure consists in brief of the removal by trephine of a 
small plug of bone from the sternum Two types of preparations are ob- 
tained (1) sections, made by imbedding and cutting the small plug of bone 
removed, and (2) smears, made by touching gently bits of bone removed by 
curette from the trephine cavity In the above paper and m another de- 
scribing the appearance of the bone-marrow at biopsy in pernicious anemia, 5 
the important features of both types of preparation were stressed, i e from 
the sections are obtained general ideas of the cellularity of the marrow, the 
topographical relations of various groups of cells, and the presence or ab- 
sence of islands of embryonic cells From the smears, careful study of the 
individual cells can be made, the cells appearing much as m a blood smear 
without the distortion and shrinkage frequently found m the sections The 
definite impression has been obtained that in order to make a proper study 
of the sternal bone-marrow at biopsy, both the marrow sections and smears 
are essential, each type of pieparation having its definite shortcomings and 
advantages 

* Read before the American Medical Association, Section on Pathology and Physiology, 
June 9, 1937 From the Medical Service and Hematology Laboratory, Beth Israel Hospital’ 
Boston Written in honor of the Festschrift of Dr Joseph H Pratt who has been keenly in- 
terested in the development of the bone-marrow biopsy and whose encouragement made some 
of the early studies possible 

Aided by a grant from the Charlton Fund, Tufts College Medical School 
t Charlton Research Fellow, Tufts College Medical School 
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More recently another method for examining the sternal marrow has 
been introduced In this method, a modified lumbai puncture needle is 
plunged into the sternal cavity and material obtained for smears by suction- 
ing with a syringe First introduced by Arinkm 6 and other Russian in- 
vestigators, the method became widely practised, so much so that within the 
last few years two monographs (Segerdahl, 7 Nordenson 8 ) have appeared 
based entirely on this procedure A large number of articles extolling the 
ease of technic and the diagnostic value of the method have appeared 9 As 
far as \ve know, there has been no critical appraisal of this method nor any 
comparison of the results with those obtained by the trephine method The 
present paper, which deals with a critical examination of these questions, is 
based upon a comparison of the data obtained by both methods in 20 con- 
secutive cases, together with a review of the pertinent data from about 200 
previous biopsies 

Methods 

Under aseptic piecautions and following thorough infiltration of the skm 
and periosteum with novocame, a small incision 1 to 2 cm in length was 
made over the midsternum in the region of the fourth intercostal space 
The periosteum was exposed, incised, and retracted in the ordinary manner 
A puncture diagonally through the anterior lamella of the sternum was then 
made with a lumbar puncture needle which had been shortened to about one- 
half its regular size When a sensation of “ give ” was obtained, the stilet 
was removed, and a veiy small quantit} of material aspirated into a 20 c c 
syringe Ordinarily, less than 0 5 cc of mateiial was removed and this 
was spread gently on glass slides as with blood smears Following this 
puncture, a small trephine was introduced into the sternum and a small plug 
of bone removed This was immediately placed in Zenker’s solution con- 
taining 5 per cent of glacial acetic acid sufficient for decalcification The 
cavity lesultmg from the removal of the plug of bone was caiefully scraped 
with a fine curette, bits of bone being removed which were then gently 
smeared on glass slides Reticulocyte preparations were made with both 
the puncture and tiephine preparations by using slides which had pieviously 
been coated with a thin film of ciesyl blue (0 3 per cent brilliant ciesyl blue 
in 95 per cent alcohol) Both types of smears were stained eithei with 
Wright’s stain or with Giemsa stain and m several instances a combination 
of both stains was used The Wright’s stained preparations gave uniform 
results and presented delicate cellular pictuies The Giemsa stained prepa- 
lations were more “brilliant” and showed better staining of the granules, 
although the nuclei weie at times overstamed Differential counts of the 
“ puncture ” and the “ trephine ” smears were made, m both cases at least 
500 cells being counted Reticulocyte counts were made in most instances, 
1000 non-nucleated erythrocytes being counted The sections, after ap- 
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propriate fixation, Mere prepaied in the ordinal y way with paiaffin and 
stained with cosm-meth) lene blue J 

Sternal Bone Marrow Biofsy 
Trephine vs Puncture Method 


1 The Smears — General E\am 

2 Ratio Nucleated R B C to 

WBC 

3 Types of Nucleated R B C 

4 Reticulocvtes 

5 WBC 

6 Megakaryocytes 


Trephine 


Normally highly cellular 
About 1 1 


All types, including most 
primitive, present 
3-15% 

Essentially similar findings 
Common 


Puncture 


Frequently very few marrow 
cells 

Usually about 0 5 1 

Primitive cells much di- 
minished, often absent 
0 5-2% 


Infrequent 


7 Ease of Performance 

8 Interpretation 


Relatively difficult 


Relatively easy, because 
both sections and smears 
obtained 


Easy — Amassing of data 
Serial observations 
Children 

Smears only, often with 
more blood than marrow, 
make interpretation diffi- 
cult 


The morphological characteristics of the various cells encountered m the 
marrow have already been described in previous papeis All cells were 
carefully studied from the standpoints of size, shape, cytoplasmic character- 
istics (amount, coloi, granules, vacuoles) and nuclear characteristics (size 
relatne to cell, type of nuclear chromatin, nucleoli) The leukocytic cells 
discriminated were the histiocyte (hemohistioblast), myeloblast, promyelo- 
cyte, myelocyte, metamyelocyte, mature polymorphonuclear cell, eosmophile 
and basophile Our nomenclatuie for the erythroblastic cells is based on 
previous studies m pernicious anemia and differs somewhat from that of 
other authors The most primitive cell of this series is the erythrogone, 
which is found in all conditions in which the marrow is hyperplastic and is 
apparently the forerunner of both the megaloblast and the normoblast In 
the absence of “liver extract substance” (pernicious anemia and related 
states), an abnormal or megaloblastic type of erythropoiesis takes place 
Various grades of maturity of megal oblasts are seen and these may be 
arbitrarily classified as " A,” “ B,” and “ C ” 

When “ livei substance ” is present, normal red blood cells are formed, 
ie nonnoblasts Similaily, three types of normoblasts are distinguished 
“ A,” “ B,” and “ C,” corresponding to the terms frequently used in the 
literature of macroblast, erythroblast, and normoblast respectively 

Results 

A The Smews Differential counts from both types of preparations 
m 20 cases together with the ratio of nucleated red blood cells to white blood 

* Best results in staining both smears and sections were obtained by using the Gruebler 
stains 
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cells, and the xeticulocyte counts are presented in table 1 In three cases, 
the “ puncture ” smears were very poor in cells, making differential counting 
difficult if not impossible This has frequently been our expenence in 
othei cases when only puncture was done and the same is noted m many 
of the protocols of both Noidenson 8 and Segeidahl 7 In the “trephine ” 
preparations, except in those cases with an acellular marrow, highly cellular 
preparations were always obtained In the “ puncture ” preparations, the 
cells obviously arising from the marrow were relatively scanty as compared 
with the numbers of mature erythrocytes in the preparations, so that the 
picture usually resembled closely a blood smear either from a case showing 
leukocytosis 01 leukemia Differential counting m these preparations was at 
times somewhat easier than m the “ trephine ” preparations in which the 
cells might be closely packed together, but one obtained the definite impres- 
sion that m the one case one was dealing with blood containing a few marrow 
cells whereas in the othei one dealt with mariow interspersed with some 
blood cells 

Ratio of Nucleated Red Blood Cells to White Blood Cells This ratio, 
which from previous studies had generally been found to be about 1 to 1 
(with variations from 0 6 to 1 to about 1 5 to 1 ) is useful m estimating 
whether the granulocytic oi erythroblastic cells piedommate in a given 
preparation It may be seen from the table that, although the ratio of red 
cells to whites was frequently substantially the same in both types of prepa- 
ration (Cases 4, 5, 6, 11, 13, 16), in 14 cases it was different In each of 
these cases, the ratio of nucleated red cells to white cells was definitely less m 
the puncture preparations In several cases, the preponderance of white cells 
to reds in the puncture preparations was quite striking (3, 7, 8, 10, 14, 15, 
18) These findings may be interpreted as signifying the failure of the 
primitive red cells to appear in large number in the “ puncture ” smears as 
noted below 

From table 1, one sees that in seven of the 20 cases, the most immature 
nucleated red cells (erythrogones, megaloblasts, normoblasts “A,” “ B ”) 
in the “ trephine ” preparations far outnumbered the same types of cells m 
the puncture preparations In several cases the results obtained in the 
“ puncture ” preparations might well have been misleading in this regard 
In Case 3, for example (pernicious anemia), megaloblasts weie present m 


Fig la Sternal bone-marrow biopsy smear Made directly from a bit of bone removed 
by trephine-curette method Note large numbers of marrow cells present X 500 

lb Smear Made from puncture biopsy in same case Note the scarcity of marrow cells 
and the large number of blood cells X 500 

2 Trephine biopsy Smear Various types of nucleated red cells are seen The smears 
are invaluable for study of individual cellular morphology X 1000 

3 Trephine biopsy Smear Various types of granulocytes are seen X 1000 

4 Trephine biopsy Section Polycythemia illustrating marked hyperplasia of megakaryo- 
cytes Megakaryocytes are found only occasionally in puncture preparations X 550 

5 Trephine biopsy Section Aleukemic reticulosis The marrow is replaced by dense 
tissue Smear preparations were worthless since they showed no cells X 125 
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fair number in the trephine preparations and almost completely absent from 
the puncture pi eparations 

Reticulocyte Pet ccntage This was used as an index m demonstrating 
die relative maturity of the non-nucleated red cells in the trephine as com- 
pared with the puncture preparations and was determined m 1 1 cases In 
nine of these the percentage of reticulocytes was greater in the trephine 
preparations, although in two cases (9 and 11), both of them examples of 
pernicious anemia under treatment, the reticulocyte per cent was greater in 
the puncture preparations 

White Cells Although rather marked differences m the percentage com- 
position of the white cells were present at times, no such striking dispropor- 
tion between immature and mature leukocytes as existed with the erythro- 
blastic cells could be seen, although in two cases (4 and 6) the percentage 
of myeloblasts in the trephine preparations was much higher than in the 


puncture preparations 

Megakaiyocytes These huge cells were commonly found in the trephine 
pi eparations, being seen only occasionally in the puncture preparations 

B The Sections These were of course present only with biopsy prepa- 
rations Although artificial sections may be prepared from the puncture 
preparations by allowing the puncture material to clot and then sectioning 
it in the ordinary way, these were not made As brought out m previous 
papers, 4 ’ 3 the sections are of value not so much for the examination and 
study of the individual cells as for the study of the topography of the mar- 
row and its general functional state (hyperplasia, hypoplasia, etc ), the 
recognition of islands of proliferating leukemic or malignant cells, the re- 
lationship of islands of cells to each other and to adjoining reticulo-endo- 
thehal cells and for study of the megakaryocytes 

Smear preparations, particularly those obtained by puncture, may show 
varying degrees of cellularity dependent wholly upon differences m technic 
These differences may be so great that the distinction between hypoplasia and 
hyperplasia may be impossible Thus, m Case 17 (benzol poisoning), the 
smears from both the biopsy and puncture preparations seemed to show an 
essentially normal number of cells, and yet the sections (figure 10) showed 
a striking degree of hypoplasia of most of the marrow with small islands of 
fairly normal cellularity In Cases Mary C , Mitchell G , Edna S , Charles 


Fig ^ 6 Trephine biopsy Section Lymphosarcoma of spleen, metastasis to bone- 

marrow with fibrous tissue replacement The smear preparations showed no cells X 500 
7 Trephine biops} Section Lymphosarcoma , metastasis to bone-marrow Dense mass 

° f onI n0r tlSSUC present 111 one stna11 area of section, not discovered in smear preparations 
X 300 

8a Trephine biopsy Section Metastatic carcinoma of pancreas Bone-marrow replaced 
by fibrous tissue No malignant cells seen X 300 

8b Trephine biopsy Smear The smears (same case as 8a) showed groups of primitive 
cells thought to be carcinoma This was later confirmed by post-mortem examination X 1000 
9a Puncture biopsy Smear Splenomegaly ? cause Smears showed normal marrow 
cells with a rare large cell called a histiocyte X 1000 

9b Trephine biopsy , same case Smear Large numbers of Gaucher cells present in the 
smears and sections making diagnosis readily possible X 1000 
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Table II 


Smears and Sections 



Smear Preparations 

Sections 

Mary C 

Diminished cellularity 

Islands of leukemic cells 

Mitchell G 

No cells 

Connective tissue replacement of marrow 
(iymphosarcomatosis) 

Edna S 

No cells 

Aplasia of marrow 

Charles M 

Very few cells 

Replacement of marrow by reticulum and 
connective and proliferating reticulum cells 
with giant cells (aleukemic reticulosis) 

Eva S 

Very few cells 

Small localized area of lymphoblastic pro 
hferation (lymphosarcoma) 

Jacob H 

Very few cells 
? Islands of abnormal cells 

Metastatic malignancy (carcinoma of pan- 
creas) with connective tissue replacement 
of parts of marrow 

Sylvia W 

Hyperplasia of W B C 
Dtagnosis Myeloid leukemia 

Cellular bone-marrow (“Banti’s disease") 

Bessie D 

Diagnosis Myeloid leukemia 
(Proliferation with primitive 
cells) 

Hyperplastic bone-marrow, no unrestrained 
growth, islands of primitive cells surrounded 
by typical nucleated RBC Diagnosis 
Pernicious anemia 

Maria B 

Hyperplasia of myeloblasts 
Tentative Diagnosis Aleukemic 
myelogenous leukemia 

Diagnosis confirmed by sections ulnch 
showed islands of proliferating myeloblasts 
with invasion and destruction of R B C 
and megakaryocytes 

Isadore L 

Normal marrow 

Hypoplastic marrow with small areas of nor- 
mal cellularity No megakaryocytes 
Diagnosis Hypoplastic anemia (benzol 
poisoning) 


M , Eva S , Jacob H (table 2), Aery few marrow cells weie found in the 
smear preparations All of these cases presented anemia, leukopenia, and 
thrombocytopenia, and it was impossible to state at the time whether the 
absence of cells was due to faulty technic or to actual aplasia of the marrow 
It was only when the sections were studied in these cases that the true pic- 
tures became evident myeloid leukemia, fibiosis of the marrow following 
lymphosarcomatous invasion , aplasia , aleukemia reticulosis , lymphosarcoma 
invading the mairow, caicmomatous invasion, and fibrosis of the mairow 
When dealing on the other hand with an obviously hypei plastic marrow 
in the smear preparations, it is at times difficult to state definitely whethei 
or not leukemia is present Occasionally (Cases Sylvia W and Bessie D 
are illustrative) the diagnosis of myeloid leukemia had been made on the 
basis of apparently extreme myeloid hyperplasia The sections, however, 
in the first case showed normal, although hyperplastic, islands of both red 
and white cells without destruction or replacement of erythroblastic or mega- 
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karyocytic elements (“ Banti’s disease ”) In Case Bessie D , the very 
primitive erythroblastic cells present (erythrogones) were mistakenly called 
myeloblasts, the sections showed islands of primitive cells, at the edges of 
which were easily recognizable erythroblastic cells 1 e pernicious anemia 
However, from sections alone, it is usually difficult if not impossible to dis- 
tinguish between leukemia and pernicious anemia since both show large 
islands of primitive cells 

Comment 

1 Diagnostic Value of the Sternal Bone-Mat ) ozv Biopsy During the 
past ten years, ample proof has accumulated of the diagnostic value of the 



" «■ lib 

Fig 3 10 Trephine biopsy Section Hypoplastic marrow from chronic benzol poison- 

ing Diagnosis made when bone-marrow findings were discovered Smears from both the 
puncture and trephine biopsies showed essentially normal findings Sections invaluable for 
topography and general idea of cellular it}" X 100 

11 0 Trephine biopsy Section Extremely hyperplastic marrow with many primitive cells 
erroneously diagnosed as myeloid leukemia X 500 

, 11£ Trephine biopsy , same case Smear The smears showed many megaloblastic cells 
and deformed metamyelocytes typical of pernicious anemia The smears are essential for study 
of individual cellular morphology X 1000 
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sternal bone-marrow biopsy Its chief use has been in the differential diag- 
nosis of those cases presenting obscure and chronic anemia refiactory to livei 
and iron Usually these cases are associated with leukopenia and thrombo- 
cytopenia This triad of hematological findings — anemia, leukopenia, and 
thrombocytopenia — may be due to many different conditions of the marrow 
Thus, the mairow may be almost completely destioyed by chemicals (benzol, 
gold, etc ), le aplastic anemia, or by proliferating malignant or leukemic 
cells, or may be extremely hypei plastic as m pernicious anemia, aleukemic 
myelogenous leukemia, spleen-livei (Banti’s) disease, and yet the blood pic- 
ture may be substantially the same The frequent cases of leukemia with a 
low leukocyte count (“aleukemic” leukemia) have been a source of con- 
tinued intei est Although many of these cases show very abnoimal dif- 
ferential leukocyte pictuies with the presence of primitive cells (lympho- 
blasts, myeloblasts or histiocytes), not infiequently pioved cases of leu- 
kemia show no changes whatever in the diffeiential picture and are usually 
accompanied with an erythrocyte picture resembling pernicious anemia 
Macrocytic anemia may be present not only in the “ liver deficient ” states 
('pernicious anemia) but in many other totally unrelated conditions certain 
cases of hepatic disease, myxedema, chronic nephritis, leukemia, lymphosar- 
coma invading the bone-marrow, and in chemical destruction of the marrow 
Usually leukopenia and thrombocytopenia are also present The bone- 
marrow biopsy is especially helpful in unravelling the diagnosis m these cases 
and may show either a “ full ” marrow or a relatively “ empty ” one In 
many cases it has been impossible to predict from the blood picture and the 
clinical findings whether the marrow will be hyperplastic or aplastic, so that 
in certain cases considered to be aplastic anemia, leukemia or lymphosarcoma 
will be found, and when pernicious anemia is suspected a hypoplastic mar- 
row may be discovered In six cases the anemia, leukopenia, and thrombo- 
cytopenia were due to widespread involvement of the marrow by lympho- 
sarcoma It is felt, therefore, that when a patient presents chronic anemia 
accompanied usually with a lowering of the leukocyte and platelet counts, and 
is refractory to liver and iron theiapy, a bone-marrow biopsy may help to 
clear up the diagnosis 

2 Critique of the Punctm e Method , Limitations of Both Methods The 
phenomenal increase of interest m the study of the bone-marrow may be 
attributed to the lapidly growing interest in the so-called blood diseases and 
in the knowledge that fundamentally these repi esent disorders of the blood- 
forming apparatus, chiefly the marrow So intense has this interest be- 
come in the last few yeais that various short-cuts have been utilized m the 
attempt to obtain information as expeditiously as possible One of these 
short-cuts has been puncture of the sternal bone for the removal of material 
which has been called marrow 

The bone-marrow biopsy was first performed by Ghedim 10 m 1908, 
trephining of the tibia being done This method languished for many years 
only a few investigators, chiefly Zadek 2 and Peabody, 3 being bold enough 



BIOPSY OF THE STERNAL BONE MARROW 


813 


to continue drilling into such a heavily protected inanow Furthermore, 
the tibial mari ow was normally acellular and gave inf 01 mation only m such 
hyperplastic conditions as pernicious anemia Trephining of the sternal bone 
as a much simpler maneuver was introduced by Seyfaith 1 in 1923 and -was 
then slowly taken up Custer and fus co-workers 11 set up certain standards 
m biopsy of the sternal mairow such as those relating to comparison of its 
cellularity with that found m other bones Punctuie of the marrow with a 
hollow needle as introduced by Annkin e and as modified by many workers 
has aroused great enthusiasm This is indeed laudable since it indicates a 
greater interest in the marrow than was previously present but it also calls 
for some warning as regards interpretation 

As Custer 11 has pointed out, it is often dangerous to conclude from ex- 
amination of a small piece of bone and marrow removed from the sternum 
the condition of the entire marrow which m size probably compares with 
that of the liver In a scattered organ like the marrow, local conditions 
vary tremendously This criticism must hold even greater weight for the 
material removed by puncture of the sternum with a hollow needle This 
material looks very much like blood when aspirated, when smeared, it is 
found to consist mainly of mature red cells with a variable number of mar- 
row cells, dependent both upon local conditions m the bone and marrow ex- 
amined and on the technic The first 0 5 to 1 c c contains many more mar- 
row cells than the remainder of the aspirated material, so that several authors 
warn against removal of more than 1 c c Some investigators prefer to 
remove only sufficient material with which to make a few smears 

That the material removed by aspiration is mostly blood is confirmed 
by comparison of the “ puncture ” smears with the “ trephine ” smears made 
directly from bits of bone removed by curette from the trephine cavity 
These show, as brought out above, that the ratio of nucleated red cells to 
whites is usually far greater in the trephine preparations, that the reticulo- 
cyte percentage is almost always much greater, and that the relative propor- 
tion of immature nucleated red cells is usually much greater m the trephine 
preparations These observations suggest a number of interesting points 
some of which have already been emphasized , namely, that the nucleated red 
cells are mtravascularly situated, the white cells growing extravascularly , 
that the more primitive nucleated red cells tend to remain adherent to the 
underlying endothelial surfaces, making them difficult to remove by simple 
aspiration This is confirmed by the experiments of Maximow 12 who was 
unable to remove the most primitive erythroblasts from the marrow even 
by repeated perfusion The same explanation probably accounts for the 
fact that the white cells greatly outnumbered the nucleated reds m the great 
majority of the puncture preparations The comparative reticulocyte count 
ma 3 r he used as an index of the degree of dilution of the immature cells with 
blood cells The fact that the reticulocyte count (except m two instances 
of pernicious anemia under treatment) was always higher in the " trephine ” 
than in the puncture ” preparations suggests that the puncture material is 



814 W DAMESHEK, H H HENSTELL, AND E H VALENTINE 


obtained from a “ part-way station ” located between the bone-marrow on 
the one hand and the blood on the other It would therefore seem improper 
to label the material removed by sternal puncture as bone-marrow since it 
appears to be chiefly blood m which are piesent a variable number of marrow 
cells " Marrow juice ” might be a better term 

Other criticisms of the technic of puncture have already been mentioned 
above These are perhaps more important from a pi actical standpoint than 
those just discussed, namely, that the puncture matenal gives no idea of the 
topography of the marrow, that it is frequently deficient m cells when the 
marrow is cellular, that the deficienc) in cells may be mcoi rectly interpreted 
when the marrow has become Abiotic as the result of previous invasion by 
tumor or leukemia, that it may fail to show Gaucher cells, leukemic islands, 
or small masses of piohferatmg metastatic cells, and that the interpretation 
of a hypoplastic or hyperplastic marrow is frequently impossible 

The cnticisms of the puncture technic should not prevent us from con- 
ceding to it its relative simplicity and ease of technic as compared with the 
relatively foimidable technic of tiephination Aside fiom ease of technic, 
it has certain obvious advantages its applicability to infants and small 
children and its use for several examinations of the marrow m a case under 
continued treatment 01 obseivation We feel, however, that once the idea 
of biopsy of the mariow has been entertained, it should be accomplished by 
as good a method as Ave have at our disposal rather than to rely upon the 
more or less haphazai d results obtained from puncture despite its simplicity 
From the foregoing, the impression should not be obtained that the bone- 
marrow biopsy when performed bv the trephine method Avhich Ave have 
utilized must always give perfect results As Avith all diagnostic methods, 
errors may be made These are ordinarily due to poor preparations 
Avhich are occasionally obtained, or to incorrect interpretations The find- 
ings m the marroAv may be stretched to make a preconceived diagnosis 
Experience, and particularly the bitter ones of demonstiated error, have led 
us to postpone a definite diagnosis unless both the sections and smears have 
been examined and correlated , this inevitably means a delay of several days 
for the sections, but this amount of patience has been found A^aluable In 
the absence of either the smears or the sections 01 of srood preparations, it is 
advisable to hedge on the diagnosis, unless the condition is clear-cut The 
smears are of no value Avhen the marroAv is extremely hypoplastic or fibrotic 
The sections, liOAvever, may mislead us into making a diagnosis of leukemia 
as, for example, m the extreme hyperplasia of pernicious anemia Avith the 
presence of large numbers of primitive cells and many mitotic figures 
Study of the bone-marrow when dealing Avith large sections from autopsies 
is difficult enough , with the small bits of marroAv removed from the sternum 
at biopsy, it is advisable to keep one’s diagnostic enthusiasm in close check 
It is gratifying to note that with continued attention to these points our per- 
centage of errors has been diminishing materially from year to year With 
due attention to details, Avith proper preparation of both the smears and 
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sections, and above all with proper interpretation of what is seen, the biopsy 
should well repay the effort entailed in its execution The data obtained 
from puncture material must always be surrounded with reservations since 
they are based on the findings in a fluid of uncertain origin and of mixed 
content For reseat ch study, as Jaffe has pointed out, 13 the puncture biopsy 
is certainly not to be relied upon 

3 Indications foi Ste> nal Bone Mar > ow Biopsy The most obvious and 
important indication for sternal biopsy is m the diagnosis of obscure hema- 
tological problems, particularly in cases presenting persistent anemia, leuko- 
penia, or thrombocytopenia, either singly or in combination Because the 
biopsy is a surgical procedure, although a simple one, it stands to reason that 
all the various other diagnostic methods of probable value should first be 
carried out The diagnosis of a case presenting obscure long-standing 
anemia may lead one into all sorts of by-ways far afield from what is tech- 
nically hematology, but this simply illustrates that this field cannot be 
divorced from clinical medicine, of which it is an integral part When com- 
plete physical examination, studies of the blood, roentgen-rays of the chest, 
the gastrointestinal tract, and the bones have not been productive of a diag- 
nosis, the sternal biopsy may solve the problem One should, however, be 
prepared for disappointment, for occasionally even this procedure fails to 
clear up an obscure case 

Knowledge of the condition of the mairow may at times be essential 
preliminary to the serious operation of splenectomy Is a given case 
“ Banti’s disease,” warranting splenectomy, or is it aleukemic myelogenous 
leukemia which is best left alone ? In a recent case presenting severe rapidly 
progressive macrocytic anemia, splenomegaly, icterus, a normal fragility test, 
and lack of response to liver extract, it was important to know whether 
the marrow was merely hyperplastic or showed invasion by leukemic or 
malignant cells When only extreme normoblastic hyperplasia was found, 
the operation of splenectomy was done and was followed by a spectacular 
recovery Lawrence and Knutti 14 have pointed out that it might be worth 
while to note the condition of the megakaryocytes m a case of thrombo- 
cytopenic purpura prior to splenectomy since if the marrow were found to 
contain large numbers of these cells, the operation would probably prove 
successful, if megakaryocytes were few, splenectomy might be of no value 
Splenectomy is occasionally done for “ aplastic ” anemia , it seems wise to 
be sure of one s ground before this major operation is done The caution 
should be made that in the presence of a very low platelet count the biopsy 
should be performed with unusual care and possibly postponed until after a 
transfusion of blood is given 

Another indication for sternal biopsy is m the differential diagnosis of 
splenomegaly Seyfarth, who originated the method while stationed at an 
institute of tropical medicine, first used it m the diagnosis of chronic malaria 
and kala-azar He felt that the procedure did not carry with it the dangers 
of splenic puncture, with possible rupture of the capsule and resultant hemor- 
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rhage This possibility has also deterred us from utilizing the latter diag- 
nostic method, although such observers as Pittaluga 15 have performed 
splenic puncture without accident in several hundred cases The diagnosis 
of Gaucher’s disease which may pi esent splenomegaly as the only abnormal- 
ity has been alluded to above The spleen and the bone-marrow are so 
closely interrelated that study of the marrow may thus yield valuable in- 
formation regarding the more inaccessible organ 

A final indication for the sternal bone-marrow biopsy is m the research 
study of various hematological problems, the ultimate rationale being the 
giadual development of knowledge regarding their physiological pathology 
Studies of this type have alieady added to our understanding of the effects 
of liver therapy in pernicious anemia, and of anunopyrine in producing 
matuiation arrest m agranulocytosis 10 Many othei problems remain to be 
worked out Again, the hope is expiessed that lnt-or-nnss methods should 
not be tolerated 

Summary and Conclusions 

The diagnostic value, indications, and limitations of the sternal bone- 
marrow biopsy were discussed In 20 consecutive cases, the tieplnne and 
the recently populanzed punctuie methods for biopsy of the sternal marrow 
were compared With use of the tieplnne, two types of prepaiations are 
obtained sections made from the removed plug of bone, and smears made 
from bits of bone removed fiom the edges of the tieplnne opening With 
the puncture, a sanguinous appearing material is aspirated, fi ora which only 
smears can be made 

A comparison of the smears made with the “ trephine ” and the “ punc- 
ture ” methods showed a far greater cellularity in the biopsy preparations, a 
greater reticulocyte percentage, a greater number of ei ytlu oblastic cells 
relative to granulocytes, and a greater number of early nucleated red cells 
The puncture preparations fiequently consisted almost entirely of red blood 
cells interspersed among which weie some marrow cells The sections ob- 
tained at biopsy not only gave one an idea of the general topogiaphy of the 
marrow, but of its general degree of cellularity, the presence or absence of 
islands of leukemic or neoplastic cells, and m certain cases of connective 
tissue replacement Combined study of the sections and of the smears has 
proved to be of much greater value than study of the one type of pieparation 
alone 

Puncture biopsy of the sternum is to be criticized because the material 
obtained is usually not marrow but a vanable mixture of blood with mar- 
row cells (“marrow juice”), because lack of cellularity m this aspirated 
material does not necessarily mean lack of cellularity in the marrow itself, 
because primitive erythroblastic cells, present in the marrow, are frequently 
not obtained, and because abnormal islands of neoplastic and leukemic cells 
aie either not obtained or if seen may be mismtei preted because of the lack 
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of topographical relationship The chief advantage of punctuie biopsy is its 
simplicity, but this is greatly outweighed by its inaccuracy When the pro- 
cedure of bone-marrow biopsy is contemplated, we feel it should be done m 
as careful a manner as possible since, even with the best technic, interpreta- 
tion may be difficult 
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NEUROLOGIC MANIFESTATIONS IN “ HYPOGLY- 
CEMIC SHOCK” (SAKEL) 

By Lewis A Golden, M D , New Oilcans, Louisiana 


Present attempts to treat schizophrenia and other psychoses with hypo- 
glycemia induced by large doses of insulin, afford the opportunity of ob- 
serving at one’s leisure, many interesting neurological manifestations seldom 
otherwise witnessed 

Through the courtesy of Dr John R Ross, Superintendent of the 
Harlem V alley State Hospital, N Y , and the kindness of Drs I Murray 
Rossman, William B Cline, Jr and O Schwoerer of the male service and 
Dr A Goulacher and Dr Pellens of the female service I was among those 
privileged to observe this phase of their work on the “ Insulin Wards ” 
The method used was that of Sakel who had personally trained the staff 
during his stay at the Harlem Valley State Hospital Their scientific and 
conservative attitude left a lasting impression of the reliability of their 
evaluation of the treatment, which we hope will soon be published We 
witnessed most encouraging results in a group of patients characterized by 
Dr Sakel himself as “ deadwood ” and offering little expectation of im- 
provement I am sure that these interesting results will be reported m 
detail by those m charge of the work at a later date 

Many of the manifestations which accompanied the hypoglycemic state 
were of particular interest to the neurologist These neurological pictures 
were so varied and striking m their combination and appearance that m all 
probability they are now being seen for the first time m this condition of 
severe hypoglycemia In my experience, none of these have been described 
in accidental hypoglycemia ansmg as a complication of diabetic treatment 
or as a symptom of pancreatic adenoma 

I found it useful for my own comprehension of these complicated 
neurologic events to arbitrarily divide them into three categories, namely 

(1) “Prolonged” manifestations which were those occurring for a 
longer period during the four to five hours of treatment, 

(2) “ Sudden ” manifestations which were those which occurred sud- 
denly and usually toward the end of the treatment 

( 1 ) The “ prolonged ” manifestations 

Soon after the insulin had been given, the patient ordinarily remained 
quiet and resting During the second hour, when diaphoresis usually was 
well established, there would ensue either somnolence, restlessness, mild 
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excitement, or shouting This usually passed off as the hypoglycemic state 
piogiessed into deepei coma In this phase one could observe 

(a) Quick, jerking movements of the aims, legs, body, and restless 
tossing of the head A sudden flexion, but less fiequently extension of 
both aims was extremely common These movements often recuired for 
an hour or more during the treatment and as often as 15 to 20 times per 
minute, although the rate vaiied greatly Touching oi shaking the patient 
frequently initiated such “ flexor arm jerks ” 

( b ) Some patients exhibited prolonged sucking movements of the lips 
No special emotion could be noted m the facial expression during these 
movements At times, there was marked grimacing of the face accom- 
panied by bilateral athetoid movements of the extremities 

(c) There weie episodes initiated by flushing of the face, dilation of 
the pupils and labored breathing These were associated with ngid exten- 
sion of the lower extremities, bilateral adduction and extreme internal 
rotation of rigidly held arms The wrists were rotated to hold the palms 
outward The fingers were most often tightly clenched into the palm with 
the thumb projecting characteristically between the index and middle finger, 
or the ring and middle finger The eyelids weie often retracted widel), 
producing a picture of extreme fright The whole movement was slow 
and rhythmic After about thirty seconds to one minute the arms and legs 
would relax and resume a neutral position until the next movement began 
again This picture at its climax, clinically suggested the attitude of de- 
cerebrate rigidity 

( d ) There occurred at times only a partial manifestation of the above 
The arms would rotate, the palms face outward, but the limbs would remain 
fairly well relaxed and this position would be maintained for long periods 
without any interruption 

( e ) Irregular, thrashing, apparently purposeless movements of the arms 
and legs were frequently noted At times there seemed to be definite at- 
tempts to brush away the physician’s arm or the towel on the patient’s fore- 
head These movements suggested tiue defense reflexes The patient 
would often strike the bed, the wall, or his own face during this activity 

(/) The deep reflexes were difficult to evaluate because of the constant 
spasms in the extremities which interfered with their elicitation How- 
ever, following the somnolent stage, the Babinski reflex would appear and 
then become sluggish as the patient approached deeper coma The corneal 
reflex also disappeared in the later stages of coma More often the Babinski 
appeared as part of a general flexor withdiawal reflex but toward the 
deeper stages of coma it could be elicited alone before its final disappearance 
in deepest hypoglycemia Its appearance or disappearance apparently mir- 
rored the depth of the hypoglycemic shock 

(g) Slow “ trombone like ” movements and irregular jerks of the 
tongue often were seen A spontaneous clonus of the lower jaw, and clonic 
movements of the uppei eyelids sometimes appeared for a shoi t while 
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(/;) The extiennties sometimes assumed a posture resembling that seen 
during the movements of dystonia musculorum or athetosis, however, they 
remained fixed m these positions, suggesting the term “ frozen athetoid 
movements ” for their description Dr Dussik told me of seeing true herni- 
balhstic movements as well as athetoid position of the hands in his Vienna 
material 

(i) Transitory hemiplegias sometimes occurred Drs Cline and 
Sclrwoerer told me of seeing a hemiplegia which lasted for nine hours I 
observed several transitory hemiplegic states In one instance, a case on Dr 
Goulacher and Dr Pellens’ service showed a transitoiy palsy of the left side 
of the face which preceded an epileptic convulsion 

All the movements and postures just descnbed were most often bilateral 
but at times unilateral 
(2) “ Sudden ” neurologic manifestations 

(a) Convulsive seizures frequently occurred and could be clearly recog- 
nized from the other convulsive movements of a more prolonged character 
in most instances It was often difficult for me to decide exactly when a 
series of convulsive movements could be grouped as a seizure The defini- 
tion of what constitutes a true epileptic seizure is Still highly unsatisfactory 
Certainly if we call mild disturbances of consciousness with slight twitching 
a petit mal attack in everyday medicine, it then becomes quite difficult to state 
that a series of severe convulsive movements in an unconscious patient is not 
a true epileptic seizure Sakel himself uses the term m a rather indefinite 
way, and so do many others 

( b ) There occurred in about a dozen instances according to the doctors 
a sudden dramatic complication usually toward the end of the treatment, 
one of which I witnessed Three cases were of great severity while the 
others were said to have been milder These alarming manifestations of 
such a severe complication were particularly frightening to the onlooker 
when seen for the first time Drs Rossman, Cline and Schwoerer felt that 
their observation may lepresent a specific type of complication with special 
prognostic features Dr Dussik stated that m his experience it had oc- 
curred only five times in about 5000 treatments It usually appeared 
as follows When the regular proceedings for the termination of the 
hypoglycemic state had been instituted, the patient would fail to react By 
previous experience the doctors had found that if such a patient did not 
react m 45 minutes even when intravenous glucose had been given, trouble 
was m all probability to be expected The patient at the time was often 
noted to have very small pupils, which then slowly dilated and were asso- 
ciated with marked flushing of the face There then ensued an excited 
phase with convulsive movements, contortions, rigid attitudes and extremely 
labored breathing lasting for 15 to 20 minutes This phase was so severe 
that the patient appeared to be m extremis and completely exhausted The 
movements would then slowly subside m severity and duration, the pupils 
return to more normal size, and the patient relax in apparent exhaustion 
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with shallow slow respiration After a lapse of 10 to 20 minutes another 
active phase would begin, augment to a frenzy of labored irregular move- 
ments and again subside These alternating periods of activity and re- 
laxation at times continued for one to two hours, diminishing m duration 
and severity with each attack 

It seemed as if the whole cential nervous system was thrown into a 
frenzy of disorganized activity There were recognizable hemiplegic atti- 
tudes, extrapyramidal manifestations of transitory cog-wheel rigidity, and 
signs of midbram involvement m disturbed extraocular movements — the 
eyeballs moving asynchronously There were also signs suggestive of dis- 
ordered thalamic and medullary control of temperature, pulse and respira- 
tion, which appeared entirely disassociated from their usual relationship 
For example, the temperature being 104 2° F, the pulse would be 160 
and the respirations as high as 80 per minute There were in addition 
manifestations of overactivity at the lowest levels of the brain stem as 
judged by the occurrence of opisthotonus and the attitudes of decerebrate 
rigidity There was also evidence of overactivity in the autonomic nervous 
system, the dilation of the pupils, flushing of the face and rapid pulse as 
sympathetic overactivity, the contraction of the pupils and pallor as parasym- 
pathetic overactivity It was extremely difficult to separate these rapidly 
changing pictures and fit them into neuiological schemes The general 
impression was that of an overactive, totally disorganized central nervous 
system being thrown into activity in a rhythmical manner It suggested to 
me the term “ neuro-physiologic crisis ” All of the neurologic manifesta- 
tions, m spite of their severity, were reversible in character and the patient 
awoke from his hypoglycemic coma with no trace of the “ neurologic storm ” 
through which he had passed He then would ultimately quiet down and 
remain stuporous After full awakening he would still show some evidence 
of mental confusion for many days and at times as long as two or three 
weeks The doctors had made the interesting observation that patients who 
experienced this severe complication usually emerged from this confused 
afterstate with definite signs of progiessive improvement 

It is at present difficult to understand what occurs during this hypogly- 
cemic treatment and what sort of nervous involvement produces these neuro- 
logical pictures Speculation, in the present state of oui knowledge, may be 
interesting but is quite valueless A great deal of work must be done 
We hope that future study and evaluation of the hypoglycemic therapy may 
disclose some information which might help us to explain these unusual 
neurologic states Until then, we must be content with close observation 
and careful recording of data 
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MOTOR INVOLVEMENT OF THE CENTRAL NERV- 
OUS SYSTEM IN PELLAGRA, A REPORT 
OF 2 CASES ' 

By M A Blankenhorn, M D , Cincinnati, Ohio 

Nervous and mental symptoms are conspicuous in textbook descriptions 
of pellagra, but only the moie extensive studies describe motor disturbances 
other than peripheral neuritis Hemiplegias and paraplegias are described 
as being rare and generally occuirmg m the severe and teimmal stages 
Grmker 1 in a recent textbook states briefly that a picture similar to the neuro- 
logical complications of pernicious anemia may appear but aie never as 
severe or progressive He states further that the lesions of the nervous 
system in pellagra aie “ not 11 reversible ” 

With newer methods of tieatment ‘especially with new forms of diet 
and vitamin concentrates, the severe and so-called incurable phases of pel- 
lagra can be cuied 2 and profound distuibances of the central neivous sys- 
tem reversed The cases here presented, one resembling hemiplegia and 
the other diplegia, were totally disabled and even “ helpless,” one for three 
weeks and the other for six weeks With intensive dietary treatment both 
became well In each case chronic alcoholism was the obvious predisposing 
cause of pellagra, but it is now generally believed that “ alcoholic pellagra ” 
and endemic pellagra are the same disease In 1928 Klauder and Wmkel- 
man 3 reported finding “cential neuritis” in every case of pellagra which 
they examined histologically, a total of 11 cases, and m many cases of alco- 
holism in which a diagnosis of pellagra had not been made 

The remarkable recovery of the patients here described, when treated 
as pellagrins, suggests that the motor involvement was really part of the 
pellagra syndrome 

Case Reports 

Case 1 L C , a 48 year old Negro laborer, was admitted to the Medical Service 
of the Cincinnati General Hospital April 18, 1936, complaining of " fits ” of two days’ 
duration He gave a history of two similar attacks 10 years previously, and of alco- 
holism, up to one pint daily, for years During the three months prior to admission 
he noticed loss of appetite, soreness in the chest and abdomen, slight loss of weight 
and aching and weakness in the lower extremities The day before admission he had 
two generalized convulsions which he could not adequately describe, even though he 
claimed he was conscious throughout the “ fit ” 

Physical examination revealed a fairlv well developed, fairlv well nourished Negro 

* Read m part at the Ninth Annual Meeting of the Central Society for Clinical Re 
search, Chicago, Illinois, November 6, 1936 
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who was restless, disoriented, confused, at times delirious, and who made purposeless 
choreiform movements of his arms and legs His lower extremities were weak and 
he was unable to walk The right pupil was irregular and larger than the left , both 
reacted only slightly to light The skin and mucous membranes showed the diag- 
nostic signs of pellagra The margins of the tongue were smooth and red, and areas 
of leukoplakia were present beneath the lateral margins The gums and oral mucous 
membranes were also red and beefy The skin showed increased pigmentation, rough- 
ening and desquamation of the dorsum of the hands, and of the feet, elbows, and 
knees The lesions of the hands were sharply demarcated from the healthy skin of 
the forearm Examination of the central nervous system showed knee jerks which 
were thought to be normal Ankle, abdominal, and cremasteric reflexes were absent 
There was no ankle clonus or Babmski reflex Sensory examination was impossible 
Blood pressure 130 mm of Hg systolic and 80 diastolic 

Laboratory Findings Hemoglobin 80 per cent (Sahli) , red blood cells 3 9 mil- 
lions , white blood cells 14,000 with 82 per cent neutrophiles Urine Specific gravity 
1 032 (later becoming normal), sugar and albumin 1 plus, many granular casts 
Later examinations were negative Blood Kahn test negative Spinal fluid examina- 
tion negative, except for positive piotem on admission, later examinations were nor- 
mal Gastric analysis following Ewald meal 24 per cent free HC1, 54 per cent total 
HC1 Blood sugar, blood urea-nitrogen, and carbon dioxide combining power were 
normal 

Pi ogress During the first two days of hospitalization the patient had 18 or 
20 “convulsions,” each consisting of clonic twitching of the extremities, usually of 
the lower extremities only, accompanied by opisthotonos, incontinence, and striking 
mental excitement He was not unconscious during these attacks For several days 
after admission he was delirious and uncooperative Incontinence of urine and feces 
persisted for six weeks after admission He did not have diarrhea at any time during 
the course of his disease Treatment with a high caloric, high vitamin diet, intra- 
muscular liver extract and brewers’ yeast induced definite and rapid improvement 
in the dermal lesions, tongue, and mental state of the patient He continued, how- 
ever, to show marked motor incoordination with a rigidity so great that he was un- 
able to leave his bed or to feed himself At times his picture suggested a left spastic 
hemiplegia On May 11 (twenty-fourth hospital day), he was examined by Dr H 
D Fabing of the Division of Neurology who found spasticity of the left arm with 
hyperactive reflexes, absent reflexes m both legs, fascicular twitching in all muscles, 
Oppenheim on right and Gordon on left He made a diagnosis of “ toxic encephalo- 
pathy with left sided focal signs ” Dr Fabing again saw the patient on June 3 
(forty-fifth hospital day) and described slight left facial weakness, increased deep 
reflexes on the left, bilaterally absent ankle jerks, bilateral Gordon, Oppenheim on 
the right, groping movements of the hands, and speech containing jargon His in- 
terpretation was “Diffuse encephalopathy (demyehnizing) with “pellagra,” with a 
suggestion that there might be accompanying peripheral neuritis 

Rapid improvement continued and 11 weeks after admission, the patient was 
discharged At that time he was mentally clear, and was able to walk about the 
ward rapidly and without help However, he still complained of inability to use 
his legs as well as formerly and there was slight residual rigidity of the left arm 
Eight months after discharge an investigator learned that he had gone South to his 
old home to look for work, supposedly well 

Case 2 T C , a 28 year old negress, was admitted to the Psychiatric Service 
of the Cincinnati General Hospital May 12, 1936 in a state of mild delirium 

Present Illness During the four years preceding admission, this patient had 
been consuming large amounts of strong alcoholic beverages Her sister described 
two previous spells of extreme nervousness accompanied by visual hallucinations 
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During the three months prior to admission, she had become progressively weaker 
and, because she was “ unable to prepare her meals,” had been eating a diet which 
her sister felt was deficient Two days before admission she suddenly screamed and 
began to make purposeless movements and meaningless sounds Soon afterwards 
she had visual hallucinations This condition persisted until admission 

Physical examination showed a well developed but poorly nourished black female 
who was oriented only intermittently as to time and place She refused to answer 
questions and made slow purposeless movements of her entire body, head and ex- 
tremities, and picked at her clothing, breasts, vulva, and anus At times she sat 
up in a bizarre manner The skin showed diagnostic signs of pellagra, — namely, 
rough, desquamating dermal lesions were present over the hands, wrists, feet and 
ankles The tongue and mucous membranes were normal Reflexes were equal and 
active, no plantar reversal Temperature 99 2° F , pulse 96, respirations 20 Blood 
pressure 135 mm of Hg systolic and 90 diastolic 

Lahoiatory Findings Red blood cells 4 63 millions, hemoglobin 80 per cent, 
white blood cells 12,000 The urine was normal, the blood Kahn test strongly posi- 
tive, and the spinal fluid negative Gastric analysis showed no free hydrochloric acid 
before or after histamine 

Progress For several days after admission the patient continued to be mentally 
disorganized, restless, and to have hallucinations and periods of intense fear and 
severe insomnia These symptoms fluctuated considerably from day to day She 
became unable to walk and was incontinent of urine and feces Neurological exam- 
ination revealed peripheral tenderness, great incoordination, and striking bilaterally 
symmetrical rigidity, especially of the legs Through the courtesy of Dr E A 
North of the Division of Psychiatry she was seen on her seventh day of hospitaliza- 
tion by the author who concurred in the diagnosis of pellagra Treatment, which 
had been started on admission, consisted of a high caloric, high vitamin diet, dry 
powdered brewers’ yeast, parenteral liver extract and moderate sedation She im- 
proved rapidly and within three weeks she was able to feed herself and could walk 
moderately well, although spasticity of her legs persisted and she was still mentally 
confused Despite the fact that she was known to be chronically addicted to alcohol, 
she was not classed by the psychiatrists as definitely of Korsakoff’s syndrome and 
no opinion other than the diagnosis of pellagra and chronic alcoholism was offered 
as to the cause of the striking motor disturbances On her twenty-seventh day of 
hospitalization (6-8-36) she was transferred to Longview Hospital for the Insane 
Upon discharge from that institution 10 weeks later, she had no abnormal motor 
behavior, could walk rapidly with perfect coordination and was mentally clear 
When seen one year later, this patient stated she was no longer drinking, she ap- 
peared to be m excellent health, and had had no return of symptoms since leaving 
the hospital 


Comment 

Two adults who had motor involvement of the central nervous system 
at a time when they had diagnostic pellagrous lesions are presented m the 
present report Both patients were addicted to alcohol They had severe 
motor disturbances characterized by rigidity, inability to walk, and slow 
choreiform movements The paralysis m one case wtis hemiplegic in type, 
while m the other it w as paraplegic Following the administration of a high 
caloric, high protein diet and large amounts of powdered brewers’ yeast, 
the pellagrous dermatitis disappeared and the motor function of the central 
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nervous system was restored in both cases The observations in this report 
show that motoi involvement of the central nervous system, like glossitis 
and dermatitis, is part of the syndrome of pellagra and responds as do these 
symptoms to antipellagric theiapy 
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OF DOCTOR JOSEPH HERSEY PRATT 


NUTRITIONAL DISTURBANCES OF THE EXTREME 

SOUTH - 

By J H Musser, M D , F A C P , New Orleans, Louisiana 

Knowing the life long interest that Dr Pratt has had in dietetics, the 
keen enthusiasm he has shown on the subject of nutrition, and appreciating 
the magnificent dietetic facilities that he has organized m his clinic, it seems 
appropriate to present some observations on the nutritional disturbances 
that are observed in the far South 

There is considerable variation in the type of patients seen in the wards 
of a large general hospital m the South as contrasted with the wards of a 
Northern metropolis In the North it is customary to see many cases of 
rheumatic heart disease, for example, but in the South these cases are rela- 
tively rare True lobar pneumonia is an exception in the South and never 
are cases observed in large numbers at one time as they are in the late 
winter m northein climates On the other hand, there are seen in the South 
patients who have sprue, who have pellagra, who have malaria, amebic 
dysentery, bacillary dysentery and other types of disease which are relatively 
infrequent in the North Many of these disorders are representative of 
the so-called tropical diseases but actually diseases observed in the tropics, 
or the sub-tropics as is New Orleans climatically, are pretty much the same 
diseases that are seen in temperate climates The difference is merely 
quantitative rather than qualitative More cases are seen probably of sprue 
or pellagra in the South and fewer cases of pneumonia than in the North, 
but as many cases of hypertensive heart disease or of syphilis are seen in 
the tropics as are seen in the North As brought out recently by Haines, 
sprue is very much more common in the North than it was thought to be 
at one time Alcoholic pellagra is observed repeatedly m the North At 
one time the population of Philadelphia was almost decimated by malaria 
Amebic dysentery is ubiquitous Leprosy is world wide in its spread 
Really it might be said that, with the exception of certain dermatologic 
conditions, diseases of exclusively tropical distribution are almost non- 
existent 

Just as the so-called tropical diseases are more frequent in the South 
than m the North, likewise there is another group of cases which seem to 
be commoner m this southern section of the country than elsewhere Per- 
haps this impression is erroneous and the apparent greater frequency of 
these disorders depends upon our searching for them more carefully and 
being more on the watch for them than m the past These disorders are 
* Received for publication August 3, 1932 
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dependent upon some nutritional inadequacy They exist as clear-cut, 
definite entities which depend upon such extrinsic causes as faulty diet or 
they may, on the other hand, be dependent upon some inherent defect in the 
organism as in pernicious anemia The clear-cut syndromes may develop 
as result of vitamin insufficiency, inadequate and improper mineral intake 
or a lack of protein It is my purpose to illustrate succinctly the expressions 
of some of the clear-cut definite entities and how they can be handled and 
then to discuss rather briefly the indefinite ill health which may be associated 
with nutritional faults which do not produce actual nosologic entities 

Pellagra 

In Louisiana the incidence of pellagra waxes and wanes but on the whole 
it seems to be less common than it was a few years ago It is surprising 
how severely ill some of the patients are who come into the Charity Hos- 
pital suffering from pellagra It is also astonishing how these people 
sometimes fail to respond to what is now considered to be more or less a 
standardized treatment Illustrating this is the case of Mrs A who was 
brought into the hospital June 1937 with a severe diarrhea She had been 
confined to bed for some weeks, she showed very little dermatologic reac- 
tion, her mentality was distinctly obtunded This woman was markedly 
undernourished, dehydrated, with extremely sore mouth and with a proctitis 
and extremely severe vaginitis She was given fluids by vein, a high 
caloric-protein diet largely liquid on account of the stomatitis, powdered 
brewers’ yeast, vitamin concentrates and even liver extiact hypodermatically 
In a few days improvement of the mouth and of the mental state was quite 
decided The proctitis and vaginitis showed no signs of improvement 
The diarrhea was controlled In spite of temporary improvement the 
patient relapsed and died a few days later This patient had in hei diet an 
over abundance of the important elements, the lack of which may play a part 
in the production of pellagra In spite of this, death occurred rather 
promptly It is most discouraging in patients of this type to carry out the 
indicated lines of theiapy and to get no result, but these cases are quite 
common Incidentally it might be noted that the so-called alcoholic pel- 
lagra is rather uncommon in our wards 

Pernicious Anemia 

The most remarkable feature of pernicious anemia that I have observed 
in a woman’s ward is the extreme degree of anemia these people have when 
they come into the hospital It is perfectly astounding A large number 
of these patients are seen Illustrating the statement as to the severity of 
the anemia, is the case of Mrs B who entered the hospital on account of 
weakness, loss of weight and loss of appetite This woman had been sick 
about six months On admission to the ward she had a red cell count of 
about 1,000,000, hemoglobin 3 67 grams, mean corpuscular volume of 134 
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cu mm but no absence of free HC1 Parenteral administration of liver 
extract brought about a shaip reticulocyte response and impiovement took 
place very iapidly When dischaiged fiom the hospital m about a month the 
blood count had reached practically normal figures, mean coipuscular volume 
approached normal and m eveiy wa) the patient was to all intents and 
purposes entirely well 

Unfortunately on account of lack of financial resources and because 
many of these patients live in countiy distucts where the free clinic is not 
available, they leave the hospital in excellent shape and return again m a 
period of about six months to a year or two almost as anemic as they were 
when they first entered We can build them up again, out they go and then 
sooner or later they return I had one patient who has been in the hos- 
pital seven diffeient times, admitted each time with a high degree of anemia 
and each time she goes out in excellent condition 

Unlike pellagra, pernicious anemia is a most satisfactory disease to treat 
Since the introduction of liver extract I have not observed a single death 
of a patient from this disease 

Sprue 

In a hospital ward of 21 beds which are always filled, probably foui or 
five cases of sprue can be expected during the year One of the cases that I 
have observed was that of Mrs S who went into the hospital with severe 
diarrhea, stomatitis and an extreme degree of emaciation, weighing 59 
pounds I am recounting this case because I have kept m constant touch 
with her for nearly eight years and she is apparently well Mrs S was 
placed upon a diet consisting largely of bananas and raw pancreas After 
many days of encouragement to get her to follow this regime she was finally 
able to eat about two or three dozen bananas a day , her improvement began 
at this time After a period of six months she had more than doubled her 
* weight The diarrhea disappeared and the anemia had gone She now 
retains a weight of 130 to 135 pounds and has continued to eat bananas to 
the extent of three or four a day From time to time she has slight diarrhea 
and as soon as this develops she takes a dozen or two dozen bananas and 
restricts her diet almost entirely to this article of food In a day or two 
the diarrhea will have gone and she is back again to normal health This 
patient never had liver extract Nowadays we are including with the 
banana diet injections of liver 

Sprue was at one time thought to be solely a tropical disease but Haines 
calls attention to the relative frequency of sprue in North Carolina, and 
Snell records nine cases appearing at the Mayo Clinic in one year Un- 
doubtedly sprue has been often misdiagnosed as pernicious anemia It is 
important to make the correct diagnosis because, as Haines writes, these 
patients with sprue can be cured if the proper diagnosis is made and if 
proper treatment is instituted they will not have to go through life living on 
liver 
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Scurvy 

Once in a while I see obvious cases of scurvy but they aie relatively rare 
On the other hand, subclmical scurvy is by no means uncommon A young 
pregnant woman was admitted to my ward with petechiae and a story of 
having had hemorrhages, small in amount, from the mouth and from the 
rectum The blood studies were entirely negative Although she had been 
taking vitamin C to a limited extent she, as every pregnant woman, required 
a superabundance of vitamin C which she had not been getting The pur- 
puia cleaied up and there was no further hemorrhage after giving her large 
quantities of orange and tomato juice 

Beriberi 

In a group of Louisianans who are poverty stricken the diet consists 
largely of red beans and rice These people often develop beriberi Such 
patients are seen from time to time so that we are always on the watch for 
it and are not surprised when these cases appear A young person came 
into the hospital with an atrocious mouth, Vincent’s angina Several weeks 
piior to the development of the mouth condition there was mailced weak- 
ness of the legs and some anemia The condition became very much exag- 
gerated when the patient was unable to eat on account of his sore mouth 
Upon historical and physical examination the typical symptoms and signs of 
mixed beriberi were found to be present After curing the mouth condition, 
the institution of a diet which contained vitamin B to excess promptly re- 
lieved the symptoms From time to time I have seen patients who have 
recurrent attacks of beriberi It may be noted that improvement is prompt 
and satisfactory after the first or second attack The subsequent attacks 
fail to respond to treatment and the patient may be left permanently crippled 

Protein Deficiency 

Quite commonly there is observed among our clientele patients who 
k have voluntarily, or through poverty, restricted their protein intake to a 
point where anemia develops and even edema ensues These people do not 
have edema as a result of depletion of plasma proteins through a nephritis or 
a nephrosis, but merely as a result of insufficient intake Probably the most 
outstanding case was that of a young woman who had been advised by her 
physician, on account of a gall-bladder disorder, to withhold piotems Con- 
scientious and faithful in observance of the doctor’s orders, this woman foi 
a period of six months stopped eating every type of protein When she 
was first seen she had marked edema of the legs, so marked as a matter of 
fact that she had some difficulty in getting about There was complete 
reversal of the serum albumm-globuhn ratio and serum albumin was well 
below edema levels She was given a dozen eggs, in 'the course of the next 
12 hours and the diuretic effect was astounding Edema quickly disap- 
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peared and since then she has had no fui thei ti ouble As in every general 
hospital a certain proportion of the people are admitted on account of 
extreme inanition It is not uncommon to find these people with varying 
degrees of edema which disappears when they are given a well rounded diet 

Chronic Dietary Deficiency 

Excluded from this group are those patients whose diet contains ample 
energy requirements, likewise those people who have some distinct and defi- 
nite disease which may account for an excessive expenditure of energy, such 
as exophthalmic goiter, or who lose ingested food through the alimentary 
tract as the result of diarrhea The patients of the group, to which I am 
referring, are not, strictly speaking, undernourished, but their body weight 
is subnormal and they have a variety of symptoms which may be attributed 
to an illy balanced diet To those symptoms Sodeman and I have applied 
the term chronic dietary deficiency These patients do not present clinical 
entities which have a nosologic significance Possibly many of the cases 
might be called subclmical forms of diseases such as beriberi or scurvy or 
what not Rather than mentioning specific instances which are extremely 
common m our section of the country, it may be more appropriate to run 
over briefly some of the expressions of this type of disorder These people 
are usually thin, and anemia is a constant concomitant We have seen 
patients who have macrocytic anemias yet do not have pernicious anemia, 
but more common is microcytic anemia Some of the signs and symptoms 
that they piesent may be due to vitamin A deficiency, such as photophobia 
and dry skm Gastrointestinal symptoms are common with dyspepsia, 
anorexia, constipation There may be nervousness, headache and irritabil- 
ity In younger individuals growth is impaired, dental caries may be ob- 
served and gingivitis with bleeding is common They often have sus- 
ceptibility to infection and vague aches and pains They have ease of 
fatigue and weakness Paresthesia and tingling of the extremities are by 
no means uncommon These patients may have the features of the neurotic 
and the complaints of the neurotic An analysis of the diet of these patients 
with chronic dietary deficiency, and a complete dietary history will show 
that they restrict the protein, fruits and fresh vegetables in their diet, through 
poverty or idiosyncrasy Butter fat may disagree with them and they often 
eliminate that from the diet Frequently their mam article of food is car- 
bohydrate They live on what I have termed a “ white diet ” If these 
individuals, usually for economic reasons unable to pay for a well rounded 
diet, can be given a liberal supply of fish, meat, eggs and cheese, irradiated 
evaporated milk, fruits, tomato juice and cod liver oil, their improvement 
is sometimes astounding and the disappearance of the so-called neurotic 
symptoms is almost miraculous Strange to say, chronic dietary deficiency 
is rarely observed m the negro, although they are the poorest section of our 
population However, to the negro food is the first thought in his mind 
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when it comes to spending his wages, whereas other considerations such as 
where and how he lives, how he clothes himself and so on are entirely 
secondaiy 

Conclusions 

No attempt has been made to detail systematically the nutritional dis- 
orders that aie obseived m the South The more common ones have been 
discussed m a general and rather mfoimal way These disorders are ex- 
tremely common and are most satisfactoiy to treat, with this proviso, and it 
is a big one, that funds be available to supply the patient with the propel 
foods 
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COFFEE AS A CAUSE OF CARDIAC PAIN ' 

By Robert L Levy, M D , F A C P , New Y oik, N Y 

There are many distui bances, both anatomical and physiological, which 
may cause pam in the region of the heart To diffeientiate them and, in a 
given case, to determine the particular condition giving rise to discomfort, 
is the first requisite in diagnosis The accurate definition of etiology often 
makes possible the distinction between a mild and a grave malady, it is 
essential for the institution of effective therapy 

As a cause of cardiac pam the drinking of coffee has received but scant 
attention, though briefly mentioned by some of the older clinicians For 
example, Kiehl 1 states that “poisoning by coffee may cause more complete 
systole of the ventricles, palpitation, oppression and angmoid states ” He 
ascribes these effects to two causes first, to direct stimulation of the heart, 
and second, to more forceful conti actions which represent a compensatory 
leaction to penpheral vasoconstriction Allbutt 2 remarks that “coffee 
drinkers, and some neivous persons are liable, especially m later life, to 
attacks of cardiac lriegularity, especially during and after meals, with epi- 
gastric distention, oppiession, or even pain, a series which, with some degree 
of arteriosclerosis in radial artery and aorta, may simulate epigastric angina 
very closely ” In the latest edition of his manual of pharmacology, Soll- 
mann , 3 m discussing the toxicology of caffeine, says “ With larger doses, 
the pulse is full and hard, quickened or slowed, with palpitation and pie- 
cordial distress (sometimes anginal attacks) ” In a recent monograph I 
have made bi lef reference to the cardiac pam due to coffee 4 , but most of the 
newer texts on diseases of the heart fail to mention it, although a number 
of other toxic effects are noted, particularly premature contractions In 
the following two cases, the relationship between the drinking of coffee and 
the occurrence of pam seemed clearly established 

Case Reports 

Case 1 A physician, aged 38 years, was first seen m December 1927 He 
complained of precordial pam of two months’ duration He had enjoyed excellent 
general health He played squash two or three times a week without discomfort 
He was working hard and nervously awaiting the birth of a second child Up to 
three weeks before his visit, he smoked six or eight pipefuls each day He rarely 
took alcohol He drank two large cups of coffee and two cups of tea daily 

The present illness began two months previously, with an arrhythmia due to 
premature beats He stopped smoking on this account For four weeks he had 

* Received for publication July 28, 1937 
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noted pain in the chest, usually precordial, but sometimes substernal This was not 
severe, was unrelated to effort and lasted for several hours or even for several days 
There was sometimes a sense of heaviness in the left arm He played squash without 
aggravating the discomfort There was no dyspnea He was much upset because 
of the possibility that Ins symptoms indicated the presence of coronary sclerosis 
On examination there were so signs of organic cardiac disease The heart rate 
was 60, the rhythm regular The sounds were normal The blood pressure was 
118 mm Hg systolic, 72 diastolic The heart was transverse in position, but was 
not enlarged on roentgen-ray examination The electrocardiogram showed a mod- 
erate degree of left axis deviation, with inversion of the T-wave in Lead III 

He was reassured and advised to stop taking coffee and tea He was told tg 
resume smoking in moderation and to continue with his usual exercise 

One month later he reported that the pain in the chest had completely disappeared 
and that a cup of coffee or tea would bring it on as before Even Sanka induced 
discomfort Because he was still somewhat skeptical as to the relationship of coffee 
to his pam, the following experiment was carried out At intervals of a week, for 
four consecutive weeks, he was sent a capsule, the contents of which were not known 
to him Two of the capsules contained 0 13 gm (2 grs ) of citrated caffeine, the 
others an equivalent amount of milk sugar He was able to distinguish between 
them m each instance, the caffeine precisely reproduced the pain which he had been 
having, the milk sugar caused no symptoms 

He was seen again seven months after his first visit He had attempted to take 
coffee, but found that it again caused pam Examination was negative, as before 
In November 1932, the patient reported that Ins sensitiveness to coffee had dis- 
appeared and that he could now drink it without subsequent pam 

In March 1937, he reported that he had been drinking coffee during the inter- 
vening years without recurrence of cardiac pain At times, however, about an hour 
after taking a cup of coffee there was marked sweating of the palms of the hands 
He was convinced that coffee caused Ins original symptoms 

Case 2 A lawyer, aged 40 years, was first seen in December 1930, complaining 
of precordial pam which had been present, at intervals, for a year At 18, he had 
nephritis and was out of school for a year Subsequent tests of renal function showed 
a good recovery He was refused for military service in 1918, because of albumin- 
uria There had never been hypertension or edema He took two cups of coffee 
each day, but no tea He did not smoke or use alcohol He was of a worrisome 
nature and dreaded trial work, which, because of the limited business available, he 
was obliged to undertake He had been married 12 years, his wife and two children 
were living and healthy 

The present illness began the year previously He was m the habit of playing 
squash several times a week Always, after exercise, he noted upper precordial 
pam, not severe and without radiation This would usually last for several hours, 

“ it felt as though a muscle had been pulled ” There was a tender spot in the region 
of the third left interspace T,he pam never occurred during exercise, but always 
after it He could walk briskly for two or three miles, but on sitting down later 
would have an aching sensation in the precordium for two or three hours There 
was no dyspnea He consulted a physician, who suggested that an electrocardiogram 
be taken by a diagnostic laboratory The report stated that the myocardium was 
severely damaged He was advised to give up all exercise and to curtail his work 
He was naturally greatly distressed 

The patient was a high-strung, introspective man Physical examination was 
negative There was no evidence of arterial or arteriolar sclerosis The heart rate 
was 80 the rhythm regular The sounds were of good quality The blood pressure 
was 146 mm Hg systolic, 86 diastolic There was no enlargement of the heart by 
orthodiagraphic measurement The electrocardiogram showed slight notching of the 
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S-wave in Leads I and II, and of R in Lead III There was also very slight eleva- 
tion of the S-T segment in Leads II and III (figure 1) The urine contained a faint 
trace of albumin, but no casts or blood cells 

The patient was told to resume a normal life, including the playing of squash 
He was advised to give up coffee 



Fig 1 Electrocardiogram of Case 2 For description, see case report m text 

Two months latei , he stated that he had an occasional twinge of pain after violent 
exercise, but this was negligible He was still working under strain The blood 
pressure was 136 mm Hg systolic, 84 diastolic In April 1934 (four and one-half 
years after Ins first visit) he stated that he had never been so well The cardiac 
pain had completely disappeared He was playing squash and working hard 

He w r as seen again in June 1935 He was much happier and had been very 
successful as a lawyer He had given up squash, but played doubles at tennis and 
walked briskly without discomfort He again wanted an appraisal of his condition 
Examination was essentially as previously described The electrocardiogram was 
exactly as it had been on the first examination 

The patient reported by telephone on July 9, 1937 His general health was ex- 
cellent There was no recurrence of pain and he felt certain that his original dis- 
comfort was due to coffee He drank Sanha or Kaffee Hag, but had not tried coffee 
He continued to play tennis and golf He was effusive m Ins gratitude and felt 
that by giving up the use of coffee and being reassured about his heart, he had been 
spared a life of invalidism 

Comment 

These two cases are examples of a small series seen m office practice 
They are particularly significant because of the relatively long follow-up 
periods, namely nine and one-half years in one patient, six and one-half in 
the other The experiment with caffeine carried out m the case of the phy- 
sician demonstrated conclusively that, in this instance, discomfort was due to 
the caffeine content of the coffee, not to reflex digestive disturbances induced 
by its volatile, oily constituents The slight changes m the form of the 
electrocardiogram in the second case served at first to confuse the clinical 
picture but proved to be a source of unnecessary concern 

The number of such cases is not large, but, m my experience, cardiac 
pain due to coffee is more common than that due to tobacco 4 Tea, because 
it is taken weaker and, as a rule, in smaller quantities, is less frequently con- 
cerned This type of pain occurs predominantly in persons with apparently 
normal hearts, discomfort caused by tobacco is more frequent m patients 
with diseased coronary arteries who have already experienced spontaneous 
attacks 

The character of the pam is different from that of the so-called 
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“ anginal” type, in that it is not severe, is of 1 datively long duration and is 
not induced by effort 01 emotion It may radiate to one or both arms, 
causing a sensation of heaviness or soreness When piesent, it is not 
aggravated by exercise The discomfort is not relieved by taking nitro- 
glycerine Physical examination reveals no signs of oigamc cardiac dis- 
ease In spite of these distinguishing featuies, mistaken diagnoses have 
been made and patients have been alarmed and restricted in their activities 
without good cause 

All of those whom I have seen with pam due to coffee have been high- 
strung, tense individuals Several have been under mental and emotional 
stress, induced by such causes as economic difficulties, marital incompatibility 
or a heavy load of responsibility The question may be asked as to whether 
they were suffenng from a psychoneurotic state with cardiac symptoms 
This seems unlikely, for the pam disappeared promptly after stopping the 
use of coffee in each instance It is more pi obable that their increased sus- 
ceptibility to coffee was due, in pait, at least, to a lowered nervous threshold 
The subsequent history of the physician (Case 1) indicates that this sus- 
ceptibility may be transitory The course of these patients has shown 
that they were not suffering from any serious, organic cardiac disease, 
coronary sclerosis, if present, has not manifested itself by symptoms or 
signs The lawyer (Case 2) has so far enjoyed almost 10 years of active 
life and has achieved, during this period, conspicuous success in his pro- 
fession 

The action of caffeine on the heart and blood vessels is both central and 
peripheral, vaiying with the amount taken A cup of coffee or strong tea 
contains about 0 1 gm (1% grs ) of the alkaloid The predominant action 
of moderate doses consists in vasodilation combined with cardiac stimulation 
The heart rate is accelerated, the amplitude of cardiac contractions is in- 
creased and cardiac output is correspondingly augmented In experimental 
animals, the coronary blood flow is increased The areas of the brain which 
control psychic processes and the medullary centers (respnatory, vasomotor, 
vagus) are stimulated 

The usual effects of poisoning due to coffee are nervousness, palpitation, 
insomnia, headache and digestive disturbances In susceptible persons, espe- 
cially those of “ nervous ” disposition, these symptoms are exaggerated 
Chronic caffeine poisoning causes palpitation which is sometimes associated 
with a cardiac arrhythmia, most frequently due to premature beats Dysp- 
nea may occur Neuralgias of various sorts have also been described 5 

Brow, Long and Beattie 0 injected caffeine intravenously into decere- 
brated cats and produced extrasystoles This result was obtained after all 
nerve connections to the heart were severed and the suprarenal glands were 
removed They concluded that the site of action of caffeine was either 
on the myocardium or the sympathetic nerve endings in the heart Dikshit, 7 
on the other hand, observed that caffeine could produce extrasystoles by an 
action on the hypothalamic centers 
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It appeal s, then, that caffeine may affect the heart both by its direct effect 
on the cardiac muscle and nerves, and indirectly through the hypothalamus 
The manner in which it causes cardiac pam cannot be explained satisfactorily 
until more definite information is at hand concerning the mechanisms by 
which painful stimuli are initiated in the heart The fact remains that, m 
ceitam persons unduly susceptible to caffeine because of increased nervous 
irritability or foi some other unknown reason, coffee may induce cardiac 
pam To recognize the existence of this relationship is, on occasion, of 
practical clinical importance 
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MYXEDEMA AND DIABETES MELLITUS A CASE REPORT 
WITH AUTOPSY FINDINGS " 


By J B Carey, M D , F A C P , S Lane Arey, M D , and E H Norris, M D , 

Minneapolis, Minnesota 


The patient reported in 1930 1 as having the rare combination of myxedema 
and diabetes died in November 1936 of carcinoma of the bowel An autopsy 
was done and the complete report of the case is herewith presented (summarized 
m table 2) 

The number of cases m the literature is not large Shepardson and Wever 9 
and Weinstein 10 have recently added to the series and m so doing have suffi- 
ciently surveyed the literature and the subject in general One additional case 
(Castex et al ) has been reported since their article appealed and a summary of 
the total series is given in table 1 The autopsy record herewith reported on 
our case is the second one in the literature, the other being that of a case of 
Weinstein’s 

Tabie I 


Cases of Spontaneous Myxedema and Diabetes Mellitus 


Ewald 

1895 

fGordon 

1904 (2) 

Shasser 

1905 

fHolst 

1923 

Brown 

1924 

fWnght 

1926 (2) 

Wilder 

1926 

Jamieson 

1927 

Carey 

1930 (1) 

Carey 

1926 

Weinstein 

1932 (2) 

Daniels 

1932 

fjoslin 

1928 (3) 

Joslm 

1933 

Shepardson and Wever 

1933 

fRohdenberg 

1922 

Castex, M R , Schein- 
gart M , Mollard H 

1933 


Berl khn Wchnschr , 1895, \x\n, 25 
Am Med , 1904, vn, 299 
Jr Am Med Assoc , 1905, xhv, 765 
Schweiz med Wchnschr , 1923, iv, 725 
Lancet, 1924, i, 59 
Clifton Med Bull , 1926, xn, 88 
Arch Int Med , 1926, xxxvm, 736 
Canad Med Assoc Jr , 1927, xvn, 88 
Minn Med , 1930, \m, 578 
Same case with autopsy herewith reported 
One autopsy — Johns Hopkins Hosp Bull , 1932, li, 27 
Nederl tijdschr v Geneesk , 1932, Ixxvi, 1555 
The treatment of diabetes mellitus, Lea and Febiger, 
1928, p 890 

Quoted by Shepardson and Wever 
Internat Clin , 1934, iv, 132 

One case with autopsy, Endocrinology, 1922, vi, 519 
Rev Sud Am de Med et de Chir , 1933 iv 1 


* Received for publication February 15, 1937 

From The Medical Department of The Nicollet Clinic, Minneapolis, and The Depart- 
ment of Pathology, Medical School, University of Minnesota, Minneapolis 

t The cases reported by Gordon, Holst, Wright, Rohdenberg and one of Joslin’s in 1928 
are open to some question, that of Holst for instance was postoperative myxedema, not 
spontaneous, Gordon’s cases were not well studied as to basal metabolic rate, and Wright’s 
cases may have been only hypothyroid, although they seemed to have some of the symptoms 
of myxedema One of Joslin’s cases is of this same character, and in Rohdenberg’s case the 
“diabetes” had disappeared before the onset of the myxedema An autopsy done in this 
latter case showed atrophy of thyroid and hypertrophy of islands of Langerhans of the pan- 
creas, but detailed studies of neither metabolic conditions were made during life 
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Table II 


Date 

Basal 

Meta- 

bolic 

Rate 

Per 

Cent 

Weight 

Kg 

Blood 

Sugar 

Per 

Cent 

24-hour 
Urine Sugar 
Grams 

Thyroid 
Sub- 
stance 
Per Day 
Grains 

Units 

In- 

sulin 

Per 

Day 

Diet 

6-29-21 

-36 

75 8 



_ 

6 


This diet continued all 

10- 3-21 

i - 6 

66 0 

— 

— 

4-6 

— 

during this period as well as 

4- 3-22 

! + 2 

76 4 

— 

— 

4-6 

— 

his wife could manage it 

8-28-28 

-17 

70 0 

174 

— 

4 

15 

It certainly was not accu- 

9- 1-28 

— 

— 

— 

33 

2 

30 

rately maintained 

9-14-28 

+27 

66 0 

— 

4 

2 

30 

Carbohydrate 1 10 

10- 5-28 

— 

— 

— 

3 

2 

30 

Protein 70 

10-18-28 

+ ^ 

69 0 

— 

— 

2 

30 

Fat 180 

12-20-28 

+ 12 

67 0 

1 

13 

2 

30 


7-17-29 

+ 1 

58 0 

285 

— 

2 

30 


3-31-30 

+ 11 

60 0 

222 

— 

2 

30 


4- 4-30 


— 

— 

8 

2 

35 


11-14-30 

+ 2 

60 0 

384 

10 5 

2 

45 


12- 3-30 


— 

; 

reduction 

2 

40 


12-18-30 

— 

— 

— 

none 

0 

36 


1- 8-31 

— 

— 

— 

none 

0 

30 


1-17-31 

— 

— 

— 

+ qualitative 

2 

28 


2-16-31 

— 

— 

— 

-[-qualitative 

2 

31 


2-19-31 

+ 6 

60 0 

384 

22 8 

2 

31 


3- 7-31 

— 

— 

— 

42 

1 

36 


9-11-31 

— 

— 

444 

T±*X 

31 2 

1 

36 


12- 2-31 

+ 3 

73 0 

377 

82 

1 

33 


4-14-32 


74 0 

— 

24 

i 

33 


5-17-33 

- i 

75 0 

449 

— 

l 

36 


1- 5-34 

+ 2 

69 0 

654 

28 2 

l 

! 

57 



Case Report 

A W S , male, aged 44 years, appeared for examination June 28, 1921, com- 
plaining of weakness, aching legs and shortness of breath He stated that in March 
1920 he began to feel general malaise, was easily fatigued and had some aching of 
legs and dyspnea on exertion He had been treated for pyorrhea at that time with- 
out relief of symptoms Upon questioning, it was brought out that he had suffered 
from impairment of visual acuity, his mental processes were considerably retarded, 
and his hearing especially had become quite poor He found it almost impossible to 
keep awake and would usually fall asleep anywhere if he remained in a sitting posi- 
tion for any length of time He had gradually gained m weight and his flesh had 
become soft He had become stooped and “ round shouldered ” during the past year 
and had experienced great difficulty m holding his head erect His hair had become 
dry and had fallen out, his skin was dry, although he perspired readily There had 
been some swelling of the legs from the knees down, which did not vary greatly on 
change of posture His wife further stated that his pulse had become slow, being 
about 50 when she had counted it The family and past history were unimportant 
He had two children and his wife had had two miscarriages, both at about six weeks 

Examination revealed a dry, scaling skin, thin dry hair and scaly scalp The 
face was puffy especially around the eyes, and the color was rather pale General 
musculature was flabby with an increase of fat deposit at the back of the neck and 
on the abdomen The pulse was slow (50 to 56), full m volume but of low tension 
Respiration was also slow As the individual was questioned, his attention wandered, 
his speech was slow and thick and his answers were often inaccurate when checked 
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by his wife I he eyes were negative except for a drooping of the upper lids The 
examination as to heart, lungs and abdomen was entirely negative The reflexes in 
the extremities were sluggish There was no true edema but a typical myxedematous 
palpatory sensation of the subcutaneous tissue was present 1 he first blood pressure 
reading was 108 systolic and 80 diastolic Important laboratory findings at this orig- 
inal examination were Negative urine tests, a negative blood Wassermann and a basal 
metabolic rate of minus 36 per cent He was placed on 6 gr of desiccated thyroid 
substance daily and Ins subsequent course can be readily seen by reference to table 2 
There was the expected symptomatic improvement and from 1922 to 1928 he was not 
seen, although we corresponded with him at intervals 

During the winter of 1927 he developed symptoms of diabetes, that is, he lost 
weight rapidly, had great hunger, thirst and weakness The doctor in the town to 
which he had moved found sugar in his urine There was great difficulty m estab- 
lishing a proper balance between diet, glycosuria and thyroid dosage Finally in 
August of 1928 he returned to the clinic for examination and management At this 
time he was found to be thinner than before and without any signs or symptoms which 
one could identify as being myxedematous except that his pulse rate was slow and 
his basal metabolic rate was minus 17 per cent The blood pressure at this time was 
120 systolic and 80 diastolic Again his course can best be followed by reference 
to table 2 

The patient was not very cooperative, insisting upon an adequate daily food intake 
m order to do his work as janitor He would not report at regular intervals for 
checking up but usually came when either he or his wife was worried about some- 
thing 

We tried to eliminate the thyroid substance, thinking that perhaps the diabetes 
might be better controlled if we allowed the basal metabolic rate to drop to 10 or 15 
below normal The patient, however, had a great fear of relapsing into his previous 
lethargic state and insisted upon taking a small daily dose of thyroid substance Dui- 
mg the time when he was first found to have diabetes he had a few unfortunate in- 
sulin reactions and had developed some fear of an over-dosage of it Perhaps due 
to the peculiar combination of things in this case these personal factors are not very 
important, but they are recorded as a possible explanation for the difficulty in con- 
trolling the diabetic factor If the basal metabolic rate had been allowed to drop 
below normal, and if the patient would have consented to either limiting his food 
intake or increasing his insulin dosage, perhaps the balance could have been better 
maintained 

He was, however, checked at intervals with results recorded upon the accom- 
panying chart It will be noted that his weight fluctuated slightly, and that his fasting 
blood sugar tended to remain at a higher level from 1930 on The insulin dosage 
was varied from time to time by his wife, according to her ideas of his needs based 
upon an occasional examination of unne with Benedict’s solution and the occurrence 
of mild insulin reactions He complained frequentlj of cramping pam in his legs 
His blood pressure on March 31, 1930, was 132 systolic and 78 diastolic and an 
electrocardiogram was normal m all leads (figure 1) 

In September 1931 he suffered from an infection of the leg resulting from a 
varicose ulcer During this time Ins wife reported the occurrence of much more 
sugar in the urine, so instead of modifying his diabetic program she eliminated the 
thyroid entirely until the infection healed— a period of about six weeks 

In December 1933 he became careless with his diet and his attending physician 
had to rescue him from an impending coma by the use of 200 units of insulin over a 
24-liour period Shortly after this he came to the clinic for examination, which re- 
sulted in the data noted under date of January 5, 1934 (table 2) In addition to these 
findings his sugar and insulin tolerance were studied by making blood sugar deter- 
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He was advised to discontinue his daily grain of thyroid, to adhere more strictly 
to his diet (which he still insisted must be adequate and which was of the approximate 
values shown on the chart), and to use insulin units 40-10-5 daily 

On July 22, 1935, he was brought into the hospital with a greatly distended ab- 
domen His bowels had not moved for several days and intestinal obstruction was 
suspected His urine showed four plus sugar, acetone and diacetic acid His breath 
was acidotic and his blood sugar was 770 mg per cent He was given 140 units of 
insulin with glucose together with colon irrigation, and over a period of 48 hours his 
acidosis cleared up and Ins urine became sugar free and also the supposed bowel ob- 
struction was apparently relieved At least the enemata brought away large amounts 
of fecal material and gas and the abdominal distention decreased Previous to this 
he had been using about 45 units of insulin daily He was dischaiged from the hos- 
pital without further bowel study and returned to Ins former program of diet, insulin 
and thyroid daily His attending physician reported that from that time until the 
final events he had several attacks of abdominal distention relieved by enemata After 
each such incident, however, his abdomen remained somewhat more distended than 
before His bowels were usually constipated but with occasional attacks of diarrhea 
The most violent of these attacks were in Februaiy and July 1936 and these were ac- 
companied by coma There was no vomiting at any time and very little pain Finally 
about November 10, 1936, he showed signs of obstruction with enormous abdominal 
distention, this tune not relieved by enemata or abdominal stupes He became pro- 
gressively weaker and finally died November 16, 1936 The autopsy was performed 
within five hours of death by Dr E H Norris, whose record of the autopsy is as 
follows 

“The body is that of a well-developed white man, 185 cm long, weighing about 
170 lbs The face, shoulders, arms, forearms and hands are extremely emaciated 
The veins of the arms and shouldei regions stand out prominently There is huge 
distention of the abdomen, the highest point above the table being 38 cm There is 
marked edema of the lower extremities below Poupart’s ligaments, a bit more marked 
on the left than on the right There is tremendous edema of the scrotum and penis 
Rigor is not piesent Hypostasis is evident over the posterior parts, no cyanosis oi 
jaundice The pupils are 6 mm in diameter 

“ Upon incising the skin of the abdomen the edges retract spontaneously so that 
they are separated by a distance of 15 cm before die peritoneum was incised The 
peritoneal cavity contains about 500 c c of clear straw-colored fluid The diaphragm 
reaches the third interspace on the right, the fourth rib on the left The colon is 
hugely dilated from a point about 30 cm proximal to the anus, where a firm small 
annular carcinoma apparently occludes the bowel The dilated portion of the colon 
measures 42 cm in circumfeience, the entire length of the colon, including the por- 
tion distal to the carcinoma, is 200 cm There is moderate edema and slight dilatation 
of the lowest portion of the ileum A large Meckel’s diverticulum is present The 
appendix is atrophic and presents as a white cord 

“ The left pleural cavity has no adhesions, contains 200 c c of cleai fluid The 
right cavity is obliterated by firm adhesions The pericardial sac contains about 
40 c c of clear fluid and no adhesions 

“ The heart weighs 250 grams There is one white soldier spot on the left 
ventricle There is no lesion on the valvular or mural endocardium The musculature 
is of normal consistence, brown m color and shows no gross fibrosis The coronary 
vessels are patent at their orifices , along their trunks they show grade I atherosclerosis 
with some thickening and slight narrowing of the lumena 

“ The right lung weighs 400 grams, the left 220 grams There is crepitation 
throughout both lungs but slightly diminished m both The cut surfaces yield almost 
no fluid and no pus The lungs appear drier than normal 

“The spleen weighs 75 grams Its capsule is wimkled The pulp appears 
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fibrous and a number of small white nodules are scattered through it The nodules 
vary from 2 to 6 mm in diameter 

“ The liver weighs 1300 grams The capsule is smooth Two areas of infil- 
trating tumor are seen through the capsule On section several other white areas of 
infiltration are noted These metastatic lesions are not large or extensive, the larg- 
est is about 5 cm in diameter The parenchyma of the liver is lighter in color 
than normal A yellow cast is apparent and the general tone might be described as 
dark tan The lobular markings are not clearly recognizable The gall-bladder is 
markedly distended with thin dark bile, no concretions 

“ The stomach, duodenum and small intestine are essentially normal, except as 
noted above There is a small firm polypoid nodule projecting from the surface of 
the stomach about 1 cm proximal to the pyloric ring 

“ The pancreas weighs 55 grams It is small and atrophic , the atrophy seems to 
be general but perhaps is most marked in the head portion Microscopically the 
acinous and islet tissues appear normal morphologically There is no increase in the 
fibrous stroma The impression is strong, however, that there may be fewer islands 
m the tail region of the gland than is normal The right adrenal weighs 6 grams, 
the left 6 5 grams They appear normal 

“ The right kidney weighs 130 grams, the left 160 grams The capsules strip 
with ease, leaving smooth surfaces The cut surfaces show no lesions There is 
moderate dilatation of the right ureter, extending from the bladder to the region of 
the pelvic brim The bladder shows no gross lesion The prostate is small The 
seminal vesicles, epididymides and testes show no gross lesions 

“ The root of the aorta and the thoracic and abdominal portions show grade I 
atherosclerosis A number of raised oval plaques are noted but there is no ulceration 
and no evident calcification 



Fig 2 Microscopic section of thyroid gland (See text for description ) 


The organs of the neck are studied after removal of the larynx The thyroid 
gland is scarcely recognizable, no normal thyroid tissue is apparent The organ can 
be identified by the form and distribution of such tissue as is present, which is >el- 
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lowish white, very soft and flabby Both lateial lobes, the isthmus and the pyramidal 
lobe can be recognized after careful dissection The microscopic findings of the 
sections of the thyroid gland tissue showed almost complete replacement of the fol- 
licular parenchyma by collagenous fibrous tissue In a few scattered areas gieatly 
distorted epithelial structures can be found (Figure 2 ) Four parathyroids are re- 
covered and appear to be normal 

“ The lymph nodes of the mesentery and those around the celiac axis and 
pancreas are bright yellow and soft The reticulo-endothehal cells of the mesenteric 
nodes show large amounts of neutral fat and lipoids The hilar nodes in the medi- 
astinum are anthracotic and contain similar tissue , no other change 

“ The brain shows no gross lesion The vessels at the base show no sclerosis 
The hypophysis and pineal gland are grossly normal 

“There is only a very small amount of fat present in the subcutaneous tissue, 
m the mesentery and in other paits where fat might normally be found 

Diagnoses 1 Atrophy of the thyroid and pancreas 2 Huge megacolon 3 
Carcinoma of the sigmoid with metastases to the liver 4 Myxedema (clinical) 5 
Diabetes melhtus (clinical) ” 

A complete discussion of the various aspects of this association of myxedema 
and diabetes will be found in the papers of Shepardson and Wever , 9 Wein- 
stein 10 and of one of us 1 Others 111 c > 2 ' 5> s> 7 > 4 > 8 have also commented upon the 
effect of hyper- and hypothyroid states on carbohydrate metabolism Although 
the occurrence of myxedema and diabetes in the same patient is probably wholly 
fortuitous, there seems to be no doubt that, once established, there is a reciprocal 
reaction of the secretions of the two glands concerned It is not apparent that 
the diabetes influences the myxedema, but it is certainly evident that the myx- 
edema modifies the diabetes That is, whenever the metabolic rate is increased 
by the administration of thyroid, the carbohydrate tolerance is markedly re- 
duced In spite of this, of the two recorded deaths neither was due to either 
diabetes or to the effects of myxedema In Weinstein’s case death was said to 
be due to heart failure of congestive type, and at post mortem high grade arterio- 
sclerotic aortic valvular disease was found — apparently not a myxedema heart, 
although no other details of the pathological examinations of the caidiovascular 
system were given Our case died of intestinal obstruction 
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COARCTATION OF THE AORTA, DISSECTING ANEURYSM, AND 

ANEURYSMAL DILATATION OF THE LEFT VERTEBRAL 
ARTERY, REPORT OF A CASE * 

By Linn J Boyd, M D , F A C P , and S Charles Werblow, M D , 

New York, N Y 

Although several unusual, indeed, almost unique features alone justify the 
publication of this case, a more compelling motive, the equally rare correct ap- 
praisal of the situation, is responsible Only 10 per cent of the cases of aortic 
coarctation have been recognized ante mortem and its discovery at postmortem 
examination remains a “ surprise d’amphitheatre ” One of us (L J B ) has 
had the opportunity to make the presumptive diagnosis of coarctation of the aorta 
twice within two years on the basis of hypertension, marked differences m the 
blood pressures in the arms and legs, notching of the lower borders of the ribs 
and absence of the aortic arc with dilatation of the ascending aorta However, 
the coarctation was completely unsuspected in the present case 

The same general situation prevails m respect to dissecting aneurysm Less 
than 5 per cent of the repoited cases have been recognized ante mortem The 
typical features of this case permitted belated but ante mortem recognition 
The combination of coarctation of the aorta and rupture (or dissecting aneu- 
rysm) is evident in 16 per cent of the cases of isthmus stenosis reported in the 
literature 

Since the circulation for the lower half of the body is derived almost entirely 
from the subclavians in aortic coarctation, it is not surprising that the vertebral 
arteries, representing the first subclavian branches and participating in the forma- 
tion of collateral circulation, should become elongated and dilated However, 
distinct aneurysmal dilatation of one vertebral artery, sufficient to induce partial 
pressure atrophy of the cerebellum, as occurred in this case, is extremely unusual 
While this dilatation probably represented an associated vascular anomaly, it 
did not occur at the bifurcation of a vessel and did not represent a “ congenital 
miliary aneurysm ” whose rupture accounts for the hemiplegia 

A brief resume of the significant points follows 

Case Report 

A C , a 57 year old housewife, entered the Metropolitan Hospital October 8, 1936, 
at 8 30 p m , complaining of weakness and of very intense pain in the right abdomen 
and right kidney region 

* Received for publication December 30, 1936 

From the Department of Aledicine, The New York Medical College and Flower Hos- 
pital and the Medical Service of the Metropolitan Hospital, New York City 
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Four years before she had experienced a very severe epistaxis At that time 
her physician discovered hypertension Dyspnea on exertion, edema of the ankles 
at night, and nocturia two to three times have been noted during the last two years 
Menopause occurred 13 years ago, venereal infections were denied No pregnancies 
One week prior to admission while doing housework, she was suddenly seized 
with excruciating pain in the right lumbar region This pam radiated downwards 
At the same time she noted severe precordial pain, a choking sensation in the neck, 
and these were accompanied by vomiting In a few hours the choking sensation and 
vomiting ceased but the pam and weakness persisted She applied mustard plasters 
to the back and chest for the relief of pain but without success 

Examination The patient was a well developed obese white female lying in bed 
apparently in pain Slight cyanosis of the lips and tip of the nose was observed 
Neither dyspnea nor orthopnea was evident Over the left lower anterior chest 
and over the entire lumbar region there was a large first degree burn (mustard 
plasters) 

Head No scars, deformities, nor abnormalities Eyes Pupils equal and react 
to light and accommodation No nystagmus, strabismus nor disturbance of extra- 
ocular muscle movements The arteries of the fundi are sclerotic, but no hemor- 
rhages are present Nose Septum deviated to the right Mucous membranes nor- 
mal Mouth Teeth stained and carious, tongue coated, throat moderately injected 
Chest Breasts large and pendulous but no masses Chest expansion free and 
equal , no abnormal pulsations , lungs negative Heai t PMI in the sixth interspace 
at the anterior axillary line No murmurs or thrills elicited The aortic second 
sound was accentuated The cardiac rhythm was regular, rate 100 The heart 
sounds were distant The radial pulses were equal, synchronous, and regular, blood 
pressure 180 systolic and 120 diastolic in both arms 

Abdomen No viscera could be palpated and there was no evidence of free fluid 
No tenderness, rigidity or masses Back Marked tenderness in both lumbar regions, 
otherwise negative 

Extiemities No edema or clubbing, the normal reflexes were present and no 
pathological reflexes could be elicited 

Impression On admission she was regarded as an instance of hypertensive cardio- 
vascular renal disease developing upon an arteriosclerotic basis with probable renal 
arteriolar sclerosis It was thought that she should be regarded as a hypertensive 
angina pectoris rather than a coronary infarction in view of the maintenance of the 
high blood pressure level Lumbar radiation of pam in coronary infarction has not 
been encountered by the writers and suggested a renal lesion, possibly nephrolithiasis 
As liberal amounts of morphine scarcely blunted the pain it was decided to defer 
further investigation until the patient was more comfortable 

Throughout the following day the pam was less severe Blood chemical tests 
were normal The blood Wassermann test was three plus The white blood cell 
count was 13,200 with 80 per cent polymorphonuclears In view of the evident im- 
provement it seemed advisable to postpone electrocardiographic examination 

At 8 00 pm that night she again complained severely of intense aching pam in 
the lumbar region and severe aching pam in both sides of the chest The blood pres- 
sures remained unchanged At 1 1 00 p m the patient became stuporous and was 
unable to speak There was constant moaning, and rubbing of the lumbar region 
with her right hand Respnations were rapid and shallow The face was pale and 
the body covered with cold sweat Soon there appeared a complete paralysis of the 
left arm, leg, and face The pupils were equal but the right reacted poorly to light 
Within a few minutes no pulse could be felt at the left wrist and no blood pressure 
could be obtained m this arm The blood pressure on the right arm was now 200 
systolic and 75 diastolic and the pulse was full and regular On the basis of the 
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symptomatology now present a presumptive diagnosis of dissecting aneurysm was 
suggested (Dr Carl Nussbaum) At 12 30 p m she had a generalized convulsion 
and died 

An abbreviated account of the post mortem follows (courtesy of Dr Andrea 
Saccone) 

The body is that of a well developed white adult female Rigor mortis is com- 
plete, livor mortis present posteriorly The hair is grey The pupils are equal, 
regular and in mid-dilatation Lips, finger tips and toes are cyanotic A large 
erythematous area is noted over the entire lumbar region 



Frc 1 The coarctation may be seen at the upper right of the illustration (A) The 
large vessels of the arch, normal in number and arrangement but enlarged owing to their 
participation in the formation of anastomoses, are evident just to the left of the coarctation 
The atheromatous patches in the mtima can also be identified Proceeding to the left is the 
longitudinal tear in the aorta (B) , below this, two of the aortic cusps are visible (This 
illustration became available through the courtesy of the Medical Examiner’s Office, New 
York City The specimen has been placed m the museum of that department ) 

On mid-section the subcutaneous fat measures 1 y z cm in thickness There is 
no free fluid either m the abdominal or pleuial cavities The pericardium contains 
300 c c of blood, most of which is clotted and envelops the heart 

The epicardium is infiltrated with a moderate amount of fat The coronary 
vessels are tortuous The right heart is soft, the left firm The muscle of the right 
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ventricle measures 3 mm in diameter while that of the left ventricle is 1 y 2 cm in 
thickness Theie is some hardness at the base of the aortic valve but its cusps are 
normal in number, size and arrangement The orifices of the coronary vessels are 
normal About 2 5 cm above the line of closure of the aortic valves there is a longi- 
tudinal tear in the intrapericardial portion of the ascending aorta This tear extends 
through the aorta and is the source of the blood in the pericardial cavity The entire 
aorta, the branches of the arch and both iliac arteries have been dissected by a large 
accumulation of blood between the intima ( ? ) and media The innominate, carotid 
and left subclavian are very large and branches of the left subclavian are particularly 
enlarged and show well developed anastomoses No anomalous branches from the 
aorta were noted The intima is covered by many scattered atheromatous patches 
At the isthmus of the aorta, just at the ligamentum arteriosus, there is a decided 
narrowing of the lumen by a firm ring-like thickening so that the lumen of the aorta 
at this point will just admit a lead pencil The diameter of the aorta above the co- 
arctation is considerably greater than the diameter below The mitral and tricuspid 
valves are normal Both auricular appendages are cleai The myocardium is uni- 
formly dull brown in color 

The right lung is soft in consistency and dark in color On section some bloody 
fluid oozes from the cut surface The left lung is similar The gall-bladder is filled 
with a small amount of thin bile The liver cuts easily and shows a moderate nutmeg 
appearance The splenic capsule is wrinkled and the pulp soft The pancreatic 
parenchyma shows congestion The duodenum is edematous and the remainder of 
the intestine reveals congestion The adrenals are separated into two layers by 
edematous hemorrhagic fluid The kidney capsule strips easily leaving a granular 
surface with prominence of the stellate veins The markings are lost The cortex 
is narrow and irregular and the entue parenchyma markedly congested Uterus and 
adnexa are normal The bladder mucosa is congested 

Some thickening of the bone is noted upon, removal of the calvarium The dura 
as well as the leptomemnges is markedly congested There is moderate cloudiness 
of the sulci The left vertebral artery is markedly dilated and tortuous and forms a 
short fusiform dilatation, 1% cm in diameter The inferior surface of the left cere- 
bellar hemisphere is coi respondingly indented by the dilatation of this vessel The 
cerebellum is asymmetric and the right vertebral artery is thinner than the left The 
left lateral ventricle is slightly enlarged , no change at the base of the fourth ventricle 
or m pons The remainder of the brain reveals a lacunar stage of cerebral arterio- 
sclerosis with lesions located principally m the gray nuclei of the right hemisphere 

Anatomical Diagnosis Hemopericardium , rupture of the aorta, dissecting 
aneurysm of the aorta, branches of the arch and iliac arteries, coarctation of the 
aorta, fusiform dilatation of the terminal portion of the left vertebral artery, gen- 
eralized arteriosclerosis, pressure atrophy of the inferior surface of the left cere- 
bellai hemisphere, passive congestion of the lungs, cloudy swelling of the liver, 
passive congestion of the spleen , chronic diffuse nephritis with terminal congestion , 
congestion of brain 

Upon microscopic examination of the aorta with special reference to the vasa 
vasorum no evidence of syphilis or other lesion could be found The intima was 
dissected and degenerated near the tear with an adherent clot of fibrin , elsewhere it is 
thrown into irregular folds Near the tear the elastic membrane is completely torn 
and there is a faint necrosis of the media which elsewhere merely shows dissection 
The adventitia is negative Examination of the kidney sections shows a cliron c 
glomerular nephritis with terminal nephrosis 
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Comment 

If coarctation of the aoita had been suspected it is piobable that a marked 
difference m the blood pressures of the arms and leg would have been found 
However, less than 3 per cent of the reported instances of coarctation, in itself 
an uncommon anomaly, have been found m females over 50 years of age Ap- 
parently the oldest age of rupture of the aorta associated with coarctation m a 
female hitherto reported was thirty Moreover if persistent differences in the 
arm blood pressures had been found early in this case, we would have been 
inclined to attribute them to a specific mesaortitis 

Inexplicable hypertension in youths is extremely suggestive of coarctation, 
apparently this possibility must be considered, even if rarely, m older individuals 
It is often stated that glomerular nephritis must be eliminated as a cause of 
hypertension m suspected coarctation , in this case both lesions existed If the 
dissection of the renal arteries and a moie protracted course had permitted, 
uremia might have further complicated the puzzling picture 

Among the signs commonly attributed to coarctation the following were 
absent in this case disproportion m size, color, and temperature between the 
upper and lower half of the body, abnormal pulsations m the neck, back and 
intercostal vessels , palpable intercostal arteries , parasternal post-systolic mur- 
mur Notching of the lower border of the ribs was not studied by roentgen-ray, 
but none was found at post mortem The intercostal vessels did not play an 
important role m the anastomosis Dilatation of the ascending portion of the 
aorta would have been found on roentgen-ray but we would probably have at- 
tributed it to a non-existent luetic aortitis Absence of the aortic arc m the 
second left oblique position ought to have been present Other signs such as 
retardation or diminution of the femoral pulse, small oscillometnc waves, in- 
creased reactive hyperemia m the poorly circulated extremities, the low fall and 
later, long duration of increased superficial temperature during and after ob- 
struction to the circulation the long duration of the fall of blood pressure in the 
lower limbs after application of obstruction to circulation in the upper half of 
the body would have been equivocal in the presence of dissecting aneurysm 

In retrospect our diagnostic failure may be assigned chiefly to two prevalent 
mistakes Our neglect to determine blood pressures m the upper and lower ex- 
tremities loutmely m cases of hypertension, our failure to think of the possible 
presence of an unusual lesion 

The symptomatology of the dissecting aneurysm m this case was typical 
The immediate onset of maximum and severe pam, its unusual radiation (oi 
localization) to below the mid-lumbar region , the nausea and vomiting (aortic 
depressor nerve?) , the maintenance of the high level of blood pressure with 
regular scarcely elevated heart rate , the development of hemiplegia and the ab- 
sence of pulse in one arm may be mentioned in passing The persistent and 
l ecurring back pam may be attributed to marked dissection of the intercostal 
arteries Supra-pubic cyanosis, said to be present in aortic obstruction at the 
bifurcation and arising from a “ rider ” embolus, v 7 as absent 

Hemiplegia occurs not infrequently in coarctation of the aorta as the result 
of cerebral hemorrhage This may 7 be due to rupture of an intracranial “ con- 
genital aneurysm In this case the hemiplegia may be attributed partly to the 
occlusion of one carotid artery by the dissection of its v r alls, partly 7 to the cerebral 
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edema Partial or complete disappearance of the caiotid pulsation ought to 
have been elicited in this case but on this point the recoi d is silent 

A careful study of the vasa vasorum failed to reveal any evidence tending to 
incriminate syphilis as a factor m producing the dissecting aneurysm Never- 
theless it may have facilitated the evolution of the catastrophy Evidence was 
also lacking of a mesaoititis dissecans in the sense of Babes and Mironescu 
The medial changes of Gsell and Erdheim’s mcdioneciosis aoitae idiopatlnca 
cystica were likewise absent The minute hemorrhages from the vasa vasorum 
and small mural hematoma described by Moriam were not present The thinned 
and faintly staining media together with the fragmented and broken elastic mem- 
brane are consistent with the mechanically conditioned transformation of the 
aortic wall in the presence of persistent hypertension (as described by Ein- 
hauser) It does not seem logical to speak of a constitutionally weak aorta 
when it resisted the onslaught of hypertension foi more than one half a century 
It is of interest to note that the aortic tear occurred at Oppenheim’s point of 
maximum functional strain of the aorta In contrast to most cases the tear was 
longitudinal rather than transverse This is alleged to facilitate hemopericar- 
dium rather than extensive dissection The presence of concomitant vasculai 
anomalies of constitutional origin is strongly suggested by the aneurysmal dilata- 
tion of one vertebral artery 

Finally increasingly distant heart sounds with maintenance of the blood pres- 
sure m a case of dissecting aneurysm (or coarctation) should justify the diag- 
nosis of hemopericardium even in the absence of increased cardiac dullness The 
absence of cardiac hypertrophy and dilatation in the presence of prolonged hyper- 
tension, as in this case, should be provocative of thought 

Summary 

A case of the adult type of coarctation of the aorta, dissecting aneurysm and 
fusiform dilatation of the left vertebral aitery is presented Attention is di- 
rected to our failure to recognize the coarctation rather than oui success in ap- 
praising the dissecting aneurysm Diagnostic errors occur m both lesions with 
disturbing frequency which may be diminished by popularizing consideration of 
these lesions as diagnostic possibilities 
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THE VALUE TO CLINICAL MEDICINE OF EXPERIMENTAL STUDIES 

ON THE LIVER 

It is difficult for the clinician interested m hepatic disease to overestimate 
the debt owing to laboratory woikers who have so diligently studied the 
pathologic physiology of the liver Clinical knowledge of hepatic disease, 
having been almost at a standstill for fifty years, is now being immensely 
enriched by the contributions of physiologists and biological chemists who 
have, first, fully informed us of the functions of the liver and later demon- 
strated its reparative and legeneratne properties, its extraordinary reserve 
functional capacity and, most recently, the activities of the organ in main- 
taining normal internal environment 

A large part of the success attained by the physiologists has been at- 
tributable to their ability to reproduce m the experimental animal two of 
the common clinical affections, obstructive jaundice and parenchymatous 
injury The pathology and physiology of the former condition, easily pro- 
duced by ligature of the bile ducts, has now been thoroughly studied from 
its inception to its end stage of obstructive biliary cirrhosis The simula- 
tion of parenchymatous lesions has been a more difficult matter but it is 
now possible to reproduce an almost perfect experimental counterpart of 
atrophic cirrhosis by the continued administration of carbon tetrachloride 
The effects of variations in the diet on the course of experimental hepatic 
disease, and on the ability of the liver to repair itself and regain its function 
after an almost lethal injury have been fully demonstrated by this means 

The protective effect of high carbohydrate diets m poisoning from 
chloroform and phosphorus, first shown years ago by Opie and Alford , 1 is 
now known to be equally effective in retarding the development of hepatic 
damage induced by biliary obstruction and carbon tetrachloride Diets of 
high fat content recently have been shown by Bollman 2 to have an opposite 
effect For instance, it is virtually impossible to produce any significant 
hepatic lesion in the dog by administration of alcohol if the animal is on a 
mixed diet , with a high fat diet marked fatty degeneration can be produced 
by this means Such a diet given alone, without any hepatotoxic agent, 
also will lead eventually to fatty metamorphosis Such fatty livers are 
easily injured by any hepatic poison and undergo necrosis and parenchyma- 
tous degeneration even with minimal insults The only known means of 
protection against the fatty change produced by dietary means and by certain 
specific poisons are three an increased intake of carbohydrate, the admims- 

1 Opie, E L , and Alford, L B The influence of diet upon necrosis caused by hepatic 
and renal poisons I Diet and the hepatic lesions of chloroform, phosphorus, or alcohol, 
Jr Exper Med, 1915, xxi, 1-20 

" B , 0L V^’ ^ B ^ *“ The physiology of the impaired liver, Ergebn d 

Phjsiol, 1936, xxxvm, 445-492 
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tration of lecithin or one of its components, choline, and the use of a pan- 
creatic hormone designated as “ hpocaic ” by its discoverer, Dragstedt 3 
and his associates 

The 1 elation of the last two mentioned substances to fatty change m the 
liver is an interesting chapter m itself The development of hepatic in- 
sufficiency in pancreatectonnzed dogs whose diabetes was controlled by in- 
sulin led to an investigation of the morphology of the liver, it was first 
shown by MacLeod and his collaboratoi s 4 and later by Best, Ferguson and 
Hershey 5 that the underlying lesion was marked fatty degeneration 
Similar changes m the hepatic parenchyma are known to occur in the diabetic 
human subject 0 and in patients with panel eatic atrophy produced by 
hthiasis In the pancreatectonnzed dog, lecithin or choline has been shown 
to exert an inhibitory effect on this process, recently Dragstedt and his 
associates 3 have shown that it is possible to extract from the pancreas a 
hormonal substance which inhibits deposition of fat in the livei after pan- 
el eatectomy This preparation has been used effectively m treatment of 
one human subject with pancreatic stone and a piesumably fatty liver and 
may have some further clinical application in seveie diabetes and m acute 
fatty infiltration of the liver produced by poisons 

Do these fatty changes constitute the forerunners of nodular cirrhosis ? 
Ordinal lly they do not lead to any peimanent hepatic lesion in the experi- 
mental animal but knowing the extreme vulnei ability of the fatty liver, it 
is reasonable to assume that any added toxic factor might easily lead to the 
development of parenchymatous degenei ation and nodular hyperplasia It 
is clear that more attention will have to be paid to the relation of the diet to 
hepatic disease and that regulation of its fat and lecithin content may well 
find a place in the therapeutics of hepatic disease 

From the chemical and physiologic laboratories some light has been cast 
in recent years on the mechanisms by which ascites is produced It has been 
demonstrated that the condition does not depend on portal back pressure 
alone, although m most hepatic diseases associated with ascites there are 
gross evidences of interference with portal blood flow Ascites sometimes 
appeals spontaneously as a teimmal development m the animal with long- 
continued experimental biliary obstruction and m such animals may be in- 
duced almost at will by oral admmisti ation of meat extractives which are 
vutually free of protein The same situation exists m animals with cir- 
rhosis induced by carbon tetrachloride but m neither instance is there anv 
satisfactory explanation of why these innocuous meat extracts have this 
puzzling effect The spontaneous appearance of fluid, on the other hand, is 

3 Dragstedt, L R , Van Prohaska, John, and Harm, H P Observations on a sub- 
stance in the pancreas (a fat metabolizing hormone) which permits survival and prevents 
liver changes in depancreatized dogs, Am Jr Physiol , 1936, cxvn, 175-181 

4 Allan, F N , Bowie, D J , MacLeod, J J R , and Robinson, W L Behavior of 
depancreatized dogs kept alive with insulin, Brit Jr Exper Path, 1924, v, 75-83 

0 Best, C H , Ferguson, G C , and Hershey, J M Choline and liver fat in diabetic 
dogs, Jr Physiol , 1933, Ixxix, 94-102 

8 Root, H F Diabetic coma and acute pancreatitis with fatty livers, Jr Am Med 
Assoc, 1937, cvm, 777-780 
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thought to depend on at least three factors, the degree of pai enchymatous 
hepatic mjuiy, intei ference with portal circulation and reduction of plasma 
proteins A slight but progressive fall m concentration of these last-named 
substances occuis almost as a rule m hepatic disease of any type, both ex- 
perimental and clinical and, more significantly, there is a pi oportionately 
greater fall in serum albumin than in total protein, the globulin fraction 
may be either normal, increased, or decreased Without entering into de- 
tailed discussion of the reasons for this development of hypoprotememia, 
it may be said that the available evidence points to failure of the liver to 
furnish albumin or albumin-producing substances, with a disturbance in the 
dynamic equilibrium existing between stored and circulating protein 7 The 
obvious result is a fall m the colloid osmotic pressure of serum, a condition 
which favors tiansudation in regions of venous stasis The full extent of 
this decrease in the osmotic properties of serum of patients with hepatic 
disease has only recently been appreciated Butt and Keys 8 have measured 
the colloid osmotic pressure by a modification of the method m which a 
membrane bag is used and have shown reductions to as little as half of the 
normal value, the observed pressures of practically all patients with ascites 
or edema are below the theoretical level at which transudation may occur 
Furthermore, the figures of the named investigators show clearly that the 
observed osmotic pressure is not in linear relation to the total protein con- 
tent of serum and that in about a third of the cases, sharp reductions in 
colloid osmotic pressure are noted even when the value for total protein is 
normal Bollman’s 3 unpublished studies on the effects of plasmapheresis 
in animals with experimental cirrhosis have m general confirmed the above- 
mentioned observations, but they appear to show that there is no constant 
level of colloid osmotic pressure at which ascites invariably occurs In 
other words, there are other variable factors presumably involving such 
matters as pressure m mesenteric capillaries and the degree of hepatic dam- 
age The effects of meat extracts described in an earlier paragraph may 
involve such factors Measurements of pressure m the portal system of sub- 
jects with cirrhosis are not as yet available, but such studies doubtless will be 
undertaken by physiologists, in the experimental animal The problem of 
electrolyte and water distribution between circulating fluids and tissue fluids 
must also be investigated further since changes in osmotic pressure of the 
order of magnitude observed by Butt and Keys can scarcely be without 
some effect on the hydration and electrolyte content of individual cells 

Some of the major clinical problems yet to be solved by students of 
hepatic disease are concerned with the nature of hepatic insufficiency and 
with the cause of the hemorrhagic diathesis On the first matter little in- 
formation is available although the metabolic disturbances which occur in 

* Holman, R L , Mahoney, E 13 , and Whipple, G H Blood plasma protein given 
by vein utilized in body metabolism II A dynamic equilibrium between plasma and tissue 
proteins, Jr Exper Med, 1934, lix, 269-282 

8 Butt, H R, and Keys, Ancel Colloid osmotic pressure, studies of normal individuals 
and of those with hjpoprotememia, Proc Staff Meet Mayo Clinic, 1937, xu, 566-570 

8 Bollman, J L Unpublished data 
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hepatectomized animals and in those with extreme hepatic injury have been 
extensively studied One fact is certain , no form of hepatic damage, clini- 
cal or experimental, even approximates the picture of absolute hepatic in- 
sufficiency produced by total removal of the liver The major metabolic 
properties aie almost umvei sally preserved even with maximal hepatocellu- 
lar destruction The most favored hypothesis of clinical hepatic insuf- 
ficiency is that the detoxifying function of the organ is so altered that the 
increased susceptibility to endogenous and exogenous toxins produces a 
fatal issue before the entire function of the liver is lost 2 The vulnerability 
of the damaged livei to infections, anesthetics, and hepatotoxms may be 
cited in suppoit of this hypothesis, as well as the fact that the symptoms of 
the Eck fistula animal seem to be cleaily attributable not so much to diver- 
sion of blood flow as to failure of detoxification In addition to the hypo- 
thetical failuie of this function, one must concede that other factors enter 
into the clinical picture of hepatic insufficiency In the occasional case there 
are striking changes in the chloride content of blood and in the acid-base 
equilibrium , the factor of anoxic anoxemia which is quite constantly pres- 
ent m advanced hepatic disease also may not be without significant effect 
especially on those tissues which are particulail) sensitive to oxygen want 
There is good reason to believe that the condition of hepatic insufficiency is 
a revei sible one, and the occasional recoveiy of a patient from profound 
hepatic coma gives hope that its physiologic nature may be known and con- 
trolled 

So far as the pioblem of hemorrhage m hepatic disease is concerned, it 
seems to be one manifestation of hepatic insufficiency, or at least the two 
often occur simultaneously All factors necessary for normal coagulation 
of blood such as calcium, fibrinogen and thromboplastin are presumably 
present in normal amounts, leaving prothrombin as the only variable Exact 
methods for the detei mination of these substances have not been developed 
but studies from a nurnbei of laboratones indicate that the hemorrhagic 
state in hepatic disease may depend on deficiency of prothrombin alone 10 
and that this m turn may be dependent on the exclusion of bile from the 
ahmentaiy tract or on disruption of the mechanism by which prothrombin 
or some precursor is stored 

The possible l elation of prothrombin to the hypothetical “Koagulations 
vitamin,” the existence of which has been only recently recognized, was 
first brought undei considei ation by biochemical studies of the diseases of 
domestic animals In such widely differing conditions as a specific de- 
ficiency disease of chicks, the toxic sweet-clover disease of cattle, prolonged 
obstructive jaundice and complete external biliary fistula, the prothrombin 
of the blood is reduced Since the first two conditions respond to admin- 
istration of vitamin K, it is reasonable to hope that the last two may be 
similarly affected Chemically, prothrombin and vitamin K appear to have 

10 Quick, A J , Stanley-Brown, Margaret, and Bancroft, F W Study of coagula- 
tion defect in hemophilia and in jaundice, Am Jr Med Sci , 1935, cxc, 501-511 
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little m common, but there is indirect evidence pointing to some obscure 
interrelation between the two substances Clinical data are almost com- 
pletely lacking but the theoretical possibilities are exceedingly attractive 

Certain other fields of purely clinical research m hepatic and biliary 
disease which aie being developed can only be mentioned here Studies 
on the so-called biliaiy dyskinesia to which Westphal , 11 Ivy 12 ’ 13 and Mc- 
Gowan 14 and his collaborators have contributed are furnishing an explana- 
tion of some hitherto obscure visceromotor phenomena as well as helping to 
explain the mechanism of the sphincter of the common duct and its relation 
to biliary pain 

The application of accurate physiologic methods to the clinical study of 
hepatic and biliary disease obviously is increasing our comprehension of the 
subject, but it is apparent that many crucial problems will have to be solved, 
not at the bedside alone but by the clinician and the experimental pathologist 
working m cooperation The clinical application of facts already known 
and of others yet to be unearthed doubtless will be a slow process but it is 
equally certain that their utilization eventually will seive to expand present 
diagnostic and therapeutic horizons Just as we owe our present facilities 
for the care of the diabetic patient to studies on the dog, so we may eventu- 
ally attain some mastery of hepatic disease by continuation of experimental 
studies which at first seem far removed from the field of clinical medicine 

Albert M Snell 

11 Westphal, Kaul Muskelfunktion, Nervensystem u Pathologie der Gallenwege 
I Untersuchungen uber den Schmerzanfall der Gallenwege und seme ausstrahlenden Reflexe, 
Ztschr f klin Med , 1923, xcvi, 22-51 II Experimented Untersuchungen uber die nervose 
Beeinflussung der Bewegungsvorgange der Gallenwege, Ztschr f klm Med , 1923, xcvi, 52-94 
III Die Motilitatsneurose der Gallenwege und lhrer Beziehungen zu deren Pathologie, zur 
Stauung, Entzundung, Stembildung u s w , Ztschr f klm Med , 1923, xcvi, 95-150 

12 Ivy, A C, Voegtlin, W L, and Greengard, Harry The physiology of the common 
bile duct, a singular observation, Jr Am Med Assoc, 1933, c, 1319-1320 

13 Ivy, A C , and Sandblov, Philip Biliary dyskinesia, Ann Int Med , 1934. vm 
115-122 

14 McGowan, J M , Butsch, W L , and Walters, Waltman Pressure in the common 
bile duct of man, its relation to pain following cholecystectomy, Jr Am Med Assoc, 1936 
cvi, 2227-2230 
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Observations of a Gencial Piactitionci By William N Macartney, MD 478 
pages, 21 X 15 cm The Gorham Press, Boston 1932 Price, $3 00 
Physicians actively engaged in the practice of medicine will like this salty volume 
with its first hand observations on disease and human beings interspersed with humor- 
ous anecdotes ot varying degrees of savoriness Those who are hospital physicians 
will be interested in the different types of disease seen in practice There is much to 
think about in these chapters for the author includes his medical philosophy as well 
as his medical experience He writes in vigorous and pungent short sentences and 
says his mind plainly Therapy is particularly worth consideration because one feels 
he applied it himself and observed the results personally without an intervening screen 
of assistants, interns and nurses 

Altogether this is an entertaining and instructive book Most of us will heartily 
disagree with a large number of the author’s ideas but we will think all of them 
worth considering and tuck man) a suggestion aw^ay in our mind for future trial 
' M C P 

Der Bhitdmck Des Menschen By Eskil Kylin 322 pages , 23 5 X 16 cm Verlag 
von Theodor Stemkopff, Dresden and Leipsiz 1937 Price, RM 24 
The purpose of this book is to present the author’s views as to the problem of 
abnormalities of blood pressure It is therefore a discussion of the mechanisms in- 
volved in the maintenance of normal pressure and in the causation of hypertension 
and hypotension It is not concerned except in a secondary way with the symptoma- 
tology of blood pressure derangements nor wuth therapeutic procedures The first 
section deals with normal blood pressure, arterial, capillarv and venous This is 
followed by a very interesting discussion of modern concepts of blood pressure regula- 
tion , divided into chapters on central factors in blood pressure regulations, on periph- 
eral mechanisms, and on the role of endocrine organs 

The subject of arterial hypertension is introduced by a section devoted to a gen- 
eral discussion of the varieties of disturbances or lesions which may lead to a higher 
level of blood pressure The author is a strong advocate of the belief that the hypo- 
physis secretes through an ependymal lined canal into the third ventricle The char- 
acter of the secretion alters the irritability of hypothalamic blood pressure regulating 
centers, and plays therefore a major role in essential hypertension The evidence 
m favor of these views is marshalled m an ingenious way The author devotes con- 
siderable space to an attempt to minimize the relationship between kidney lesions and 
hypertension It is evident that he is not well acquainted with the foreign literature 
since he omits the fundamental experiments of Goldblatt and the most important 
references on the relation of polycystic disease to hypertension 

In the discussion of major clinical varieties of hypertension the author subdivides 
them into capillary and arterial forms of hypertension He believes that diffuse 
glomerulo-nephritis is primarily a generalized capillary disease No convincing proof 
of this assertion is offered 

Enough has been said perhaps to show that this volume will interest all students 
of the problem of hypertension The author is learned, original and somewhat 
prejudiced in favor of Ins own opinions Every internist can study the results with 
profit 

M C P 
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The Caidiac Glycosides By Arthur Stoll, D Sc , M D 80 pages, 25X17 cm 
Pharmaceutical Press, London 1937 

This treatise comprises three lectures delivered by Professor Stoll in the College 
of the Pharmaceutical Society of Great Britain under the auspices of the University 
of London The first of these lectures is devoted to the importance of sugars m the 
plant economy and the classification of glycosides including a series of definitions of 
terms In this lecture also the specific glycosides of digitalis and stiophanthm are 
discussed Great stress is laid on the structure of the sugars isolated from the 
cardiac glj cosides The historical features of the chemical and clinical events of 
significance m the development of these compounds are referred to in a very inter- 
esting manner 

The second lectute treats of the glycosides of squill and the hydrolysis and prod- 
ucts of hydrolytic cleaiage of scillaren A The structures of the aglycones are dis- 
cussed and compared These structures are shown to be phenanthrene derivatives 
and related to the bile acids, sex hormones and toad venoms The schemes of cleav- 
ages and the complex structures of the agl> cones are especially well elucidated 

In the third lecture the author discusses the digitalis glycosides with special refer- 
ence to botanical species variation Methods of extraction are critically evaluated 
The cardiac principles from digitalis purpinea, ambigua and lanata are compared 
Comprehensive studies on the extraction of Digilamd from digitalis lanata are de- 
scribed The author concludes that this crystalline glycoside is the only chemically 
pure digitalis glycoside of constant constitution Its therapeutic dose for man orally 
is 0 75 mg daily It is available also for intramuscular and intravenous medication 
The style of the author is lucid and the subject matter timely 

JCK.Jr 

Exophthalmic Goitci and Its Medical Tieatment By Israel Bram, MD Second 
Edition 456 pages , 25 X 17 5 cm C V Mosby Company, St Louis 1936 
Price, $6 00 

In his preface to this work, the author describes it as a “ treatise on the etiology, 
diagnosis, and principles of the medical treatment of exophthalmic goiter, based on 
personal experience with over 5000 cases of this disease, observed within a period 
of over 25 years ” In a footnote, he states that this number is included within the 
total of approximately 16,000 goiter cases observed 

After reading the book, one is forced to the conclusion that the author has been 
almost miraculously successful in curing a large series of cases of exophthalmic 
goiter, and in a strikingly short time Statistically, he reports only 2600 cases, so 
that one wonders as to the results in the remaining 2400 Apparently 90 per cent of 
the 2600 cases were completely cured, as they were all well after being followed for 
periods of from 3 to 20 years, 10 per cent had minor residual symptoms There 
v'ere, therefore, no deaths in this group Sixty-seven per cent of the cases were dis- 
charged from treatment after six months, 17 per cent are reported as continuing 
their customary duties while under treatment, and another 44 9 per cent abstained 
from their work for three months or less 

The author feels that surgical interference is usually contraindicated, and states 
that indications for thyroidectomy occur in a little over 2 per cent of all patients 
with Graves’ disease Surgery and radiation he classifies as local measures, to be 
used rarely He places great emphasis on the danger and frequent occurrence of 
postoperative myxedema, and gives the impression that exophthalmic goiter with 
myxedema is very common in patients treated by methods other than his own 

One would feel more confidence m the author’s statements if there were not so 
many obviously weak points m the book The illustrations, 79 in number, are limited 
to photographs of patients, either before, or in manv cases before and after treat- 
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ment The absence of photographs of histological sections of the thyroid gland is 
surprising Disappointing, too, is the section on basal metabolism, the term “basal 
metabolic rate ” is not defined, is not described as a measurement of heat production 
of the body, nor is there any discussion of methods of determination of the rate 

Literature is extensively quoted, but superficially reviewed, and opinions are 
given without reference to the date of the article Many antiquated observations are 
quoted, and it is usually impossible to tell their date from the text 

In the final chapter, 55 cases are reported fairly fully except that the details 
of treatment are omitted 

In the section on treatment, quinine is emphasized as a very important drug 
The therapeutic value of glandular extracts is reviewed, but, again, the author fre- 
quently quotes antiquated studies, for instance, in the discussion of the use of adrenal 
cortical extracts In this paragraph, he advocates the oral administration of pills 
of glycerinated cortical extracts Later, he advocates the oral use of ovarian residue 
in the presence of amenorrhea in the female 

On the whole the book does not appear to be a safe guide The opinions ex- 
pressed are contrary to the experience of most physicians and the data furnished 
will not induce those with an analytic faculty to alter their views 

T N C 

Pediatuc Dietetics By N Thomas Saxl, MD 565 pages, 24X 15 5 cm Lea 
and Febiger, Philadelphia 1937 Price, $7 00 

Various works dealing with the diets of individuals in the pediatric age, have 
in the past been limited mostly to infant feeding The nutritional aspects of the child 
over two years of age has been relegated to the domain of adult nutritional problems 
Dr Saxl has presented the entire subject of pediatric dietetics m a separate volume 
The appearance of a work of this type is timely, for to quote Dr De Sanctis m his 
foreword to this volume “ Lay periodicals, press and radio have persistently encour- 
aged various types of diets foi adults The vast majority of these are scientifically 
unsound and unfortunately have been applied to children ” 

The subject matter of this volume has been presented m three parts, subdivided 
into sections Into the first part the author condenses the mechanics and chemistry 
of digestion during infancy Explanation of the modus opeiandi and indications for 
use of the various basic constituent foods are also included in this section A com- 
prehensive summary of accepted proprietory foods is also made In addition a brief 
statement of the nature, source and therapeutic use of vitamins is given 

Part II deals with infant feeding, a section being devoted to breast feeding and 
one to the artificial method 

Part III deals with dietetic management of pediatric diseases Physicians in- 
terested m various conditions have collaborated with Dr Saxl m the presentation 
of this section To those not sufficiently familiar with metabolic processes in patho- 
logical conditions this section will clarify a number of disease processes 

The appendix is composed of numerous receipts, tables of weight, height, and 
foods Also, incorporated is a very exhaustive bibliography 

The work in its entirety is written m a uniformly easy manner Much of the 
material is to be counted as superfluous, and much could be shortened without de- 
stroying completeness The volume represents a needed contribution, dealing with 
the nutritional needs of the child m disease and health It is a useful addition to 
the library of the practitioner 

J E B 
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Gxrrs to the College Library 

The following gifts to the Library of Publications by Members are gratefully 
acknowledged 

Books 

Dr Kenneth E Appel (Associate) and Dr Edward A Strecker (Fellow), Philadel- 
phia, Pa , “ Practical Examination of Personality and Behavior Disorders Adults 
and Children ” , 

Dr Jacob Gutman (Fellow), Brooklyn, N Y , Twelfth Supplement to “ Modern Drug 
Encyclopedia ” , 

Dr George B Lake (Associate), Waukegan, 111, “Parenteral Therapy” 

Reprints 

Dr Robert A Black (Fellow), Chicago, 111 , three reprints, 

Dr Nathan Blumberg (Fellow), Philadelphia, Pa, one reprint, 

Dr Jacob M Caban (Fellow), Philadelphia, Pa, one reprint, 

Dr Mary Hoskins Easby (Fellow), Philadelphia Pa one reprint. 

Dr G Philip Grabfield (Fellow), Boston, Mass , three reprints, 

Dr P A Gray (Fellow), Santa Barbara, Calif, twelve reprints, 

Dr Henry Joachim (Fellow), Brooklyn, N Y, seven reprints, 

Dr Abel Levitt (Fellow), Buffalo, N Y , one reprint, 

Dr Perry J Melnick (Associate), Decatur, 111, one reprint, 

Dr Paul H Ringer (Fellow), Asheville, N C , two reprints, 

Dr James W Sherrill (Fellow) and Dr E F F Copp (Fellow’), La Jolla, Calif , one 
reprint , 

Dr Walter H Watterson (Fellow'), LaGrange, 111, one reprint, 

Dr Edw'ard E Woldman (Associate), Cleveland, Ohio, three reprints 

Grateful acknowledgment is also made of the receipt of the following directories 
as gifts to the College Library 

Medical Society of the State of New York, through Dr Peter Irving (Fellow’), New’ 
York City — “ 1937 Medical Directory of New York, New Jersey and Connecti- 
cut ” , 

Bureau of Medicine and Surgery, U S N — September 1, 1937, issue of the “Navy 
Directory ” 


Dr Clement R Jones (Fellow), Pittsburgh, Pa, has donated to the College 
Library an original copy of the Annals of Medicine, Volume I, No 1, April, 1920 
This was the first issue of the first journal sponsored by the American College of 
Physicians and the American Congress on Internal Medicine, but during the interven- 
ing years and changes of administration, all official copies of this issue had disap- 
peared It is an interesting addition to the College archives First, it is a very 
attractive and well-printed journal It contains the roster of the members of the 
American College of Physicians and of the American Congress on Internal 
Medicine up to March 1, 1920 In it appears the photographs of the Officers 
and Councilors of the College for that year, and photographs of the Convocation held 
on February 26, 1920, and of the Annual Banquet the same year, held at the Congress 
Hotel m Chicago The contents of the journal, including a comprehensive article 
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by the first President of the College, the late Reynold Webb Wilcox, M A , M D , 
LL D, DCL, FACP, on “ The Field of Internal Medicine,” were made up of 
presentations by Louis A Turley, AM, MD, PhD, FACP, John A Lichty, 
M D , FACP, F M Pottenger, AM, MD, LLD, FACP, E H Reudiger, 
AB, MD, FACP, Louis Faugeres Bishop, AM,MD,DSc,FACP,E L 
luohy, AB, MD, FACP, F A Mcjunkin, AB, MD, FACP, Hugo A 
Freund, AB, MD, FACP, Bruce C Lockwood, A B , M D , and Frank Smithies, 
M D , Sc D , M A C P Dr Smithies was the Supervising Editor 


Motion Picture Reels 

Mrs Louise K Smithies, widow of the late Dr Frank Smithies, former Secre- 
tary-General and former President of the College, due to Dr Smithies’ long associa- 
tion with this College, has donated to the College Dr Smithies’ two 35 mm reels 
showing his method of dilation of cardiospasm by the pneumatic expanding bougie 
These motion picture films are available, on loan, to members of the College who may 
wish to show them 


The Twenty-Second Annual Session of the College 

The Twenty-Second Annual Session of the College will be held in New York City, 
April 4 to 8, inclusive, 1938, with headquarters at the Waldorf-Astoria Hotel, 49th to 
50th Streets, Park to Lexington Avenues Dr James H Means, of Boston, as Presi- 
dent of the College, will have charge of the program of General Sessions and Special 
Lectures Dr James Alex Miller, of New York City, as General Chairman, will have 
charge of the program of Clinics and Round Tables 

Last spring, the Executive Offices sent out a brief postal questionnaire to deter- 
mine the desires of members with respect to program arrangements and items, par- 
ticularly the Special Lectures, Round Tables and Chmco-Pathological Conferences 

847 to 267 requested the retention of Special Lectures (these do not refer to the 
General Sessions, but to the sei les of special lectures given during the mornings, 
at the same time clinics are in session) , 

1046 to 101 favored the extension of the Round Table program, 

1051 to 88 favored Clinico-Pathological Conferences on the program 

Many members sent in very helpful suggestions about titles and speakers, and the 
Program Committee is carefully considering them 

New York Hotel Rates — Hotel rates m New York City are, on the aveiage, 
higher than in most other places At the Waldorf, which is one of the world’s finest 
hotels, a special convention rate has been obtained, beginning at $5 00 single (reduced 
from $7 00), and beginning at $7 00 double (reduced from $9 00) In the immediate 
neighborhood — in fact, within one square of the Waldorf — there are several other 
good hotels with varying rates A list of such hotels may be obtained from the Ex- 
ecutive Secretary of the College 

The Executive Committee, composed of the chairmen of the various committees 
for the New York Session, is as follows Dr James Alex Miller, General Chairman, 
Dr James Ralph Scott, Vice Chairman , Mr E R Loveland, Executive Secretary, 
Dr Robert A Cooke, Clinics, Dr Russell L Cecil, Round Tables, Dr Howard F 
Shattuck, Entei tamment. Dr Peter Irving, Publicity, Dr Edward P Eglee, Local 
Transpoi tation, and Dr Willard J Denno, Auditonnm 
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Testimomal to Dr Pottlnger 

On September 26, 1937, foimei patients and friends of Dr F M Pottenger 
(Fellow), Monrovia, Calif, gathered m the gardens of the Pottenger Sanatorium for 
a dual celebration, the annual home-coming of former patients, and the celebration 
of Dr Pottenger’s sixty -eighth birthday More than 250 guests were present, many 
of whom came from points far-removed from the Pacific Coast, one from New York 
City 

Patients of the Pottenger Sanatorium who have been discharged as arrested or 
cured look upon themselves as * alumni ” and refer to their “ class ” The oldest 
alumnus present was one who had been a patient in 1903 

Appropriately inscribed, a beautiful sundial was presented to Dr Pottenger from 
the present patients Other gifts were also presented and messages were received 
from all over the world 


Henry K Mulford, known to a host of members of the American College of Phy- 
sicians as the founder of the H K Mulford Company, Philadelphia, and interna- 
tionally known m the field of biological research, died during October at the age of 
seventy-one, after an illness of several days Mr Mulford had more recently been 
the Director of the Research and Biological Laboratories of the National Drug Com- 
pany, and President of the Mulford Colloid Laboratory In connection with his early 
founding of the H K Mulford Company, he was directly in charge of making anti- 
toxins and vaccines, the first in this country to interest himself m that line He was 
graduated from the Philadelphia College of Pharmacy and Science m 1887 


Dr Clifford E Hemy (Fellow), Minneapolis, Minn, has been advanced from 
the rank of commander to that of captain in the naval medical reserve corps This 
rank is held by only four men in the country, and is next in line to that of rear ad- 
miral Dr Henry is Minnesota’s senior naval medical reserve officer 


The Mississippi Valley Medical Society of which Dr Harold Swanberg (Fel- 
low), Quincy, 111, is Secretary, offers a cash prize of $100 00, a gold medal and a 
certificate of award for the best unpublished essay on a subject of interest and prac- 
tical value to the general practitioner of medicine Entrants must be ethical licensed 
physicians, residents of the United States and graduates of approved medical schools 
The winner will be invited to present his contribution before the next annual meeting 
of the Mississippi Valley Medical Society (September 28 to 30, 1938), the Society 
reserving the exclusive right to first publish the essay m its official publication, TJic 
Radiologic Review and Mississippi Valley Medical Journal Contributions shall not 
exceed five thousand words, shall be typewritten in English in manuscript form, sub- 
mitted in five copies, and must be received not later than May 15, 1938 


Dr William B Grayson (Associate), Little Rock, Ark , was recently re-appomted 
state health officer for a second term of four years 


Dr William E Gardner (Fellow), Louisville, Ky , was made President-Elect 
of the Kentucky State Medical Association for 1937-38 at its annual meeting durum 
September & & 

Dr Fiank M Stites, Jr (Fellow), Louisville, was elected a Vice President The 
1938 meeting of the Association will be held in Louisville 
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Dr Hubert C King (Fellow), Lakewood, Ohio, and Dr Karl D Figley (Fel- 
low), Toledo, Ohio, are members of the subcommittee of the newly-organized Speak- 
ers’ Bureau of the Ohio State Medical Association, formed for the purpose of assist- 
ing county and district medical societies m obtaining outside talent for their programs 
It is anticipated that the facilities of the Bureau will later be made available for meet- 
ings of allied and lay groups 


Major General Charles R Reynolds (Fellow), Surgeon General of the U S 
Army, addressed the annual “ Mercy Day ” celebration of the Mercy Hospital in 
Pittsburgh on September 23, his subject being “ Medicine in the Military Service ” 


Dr William D Stroud (Fellow and Treasurer), Philadelphia, Pa, addressed 
the Forty-third annual meeting of the Utah Medical Association of Salt Lake City, 
September 2 to 4, on “ Etiology of Cardiovascular Disease , Coronary Diseases In- 
cluding Angina Pectoris , Clinical Efficacy of Digitalis Preparations ” 


Under the presidency of Dr J Morrison Hutcheson (Fellow and Governor), 
Richmond, Va , the Medical Society of Virginia held its Sixty-Eighth Annual Session 
at Roanoke, October 12 to 14 

A sectional meeting and dinner of the Fellows and Associates of the American 
College of Physicians was held at the Shenandoah Club in Roanoke on October 12 
during the course of the State meeting Dr J W Preston (Fellow), Roanoke, was 
Chairman of the local committee on arrangements for the sectional College meeting 


Dr Paul A O’Leary (Fellow), Rochester, Minn, is Secretary General of the 
Tenth International Congress of Dermatology and Syplnlology to be held m New 
York City during September, 1940 


Dr Warfield T Longcope (Fellow), Baltimore, Md , delivered the Gordon 
Wilson Lecture on “ The Varieties of Hemorrhagic Nephritis and Their Prognostic 
Significance ” before the Fifty-Fourth Annual Meeting of the American Clinical and 
Climatological Association m Baltimore, October 11 to 13 


Under the presidency of Dr William H Cade, Jr (Associate), San Antonio, 
Tex , the Southern Psychiatric Association held its annual meeting at San Antonio, 
October 8 to 9 Among the invited guests on the program were the following Dr 
George T Harding (Fellow), Columbus, Ohio — “Periodicity of the Manic-Depres- 
sive Psychoses”, Dr C Charles Burlingame (Fellow), Hartford, Conn — “Can the 
Point of View and Technic of Private Practice Be Carried into the Mental Hos- 
pital”, and Dr George R Herrmann (Fellow), Galveston, Tex — “Neurocardiac 
and Neurocirculatory Disorders ” 


Dr Herman M Baker (Fellow), Evansville, Ind , will start the new year as 
President of the Indiana State Medical Association on January 1, 1938 


Dr Hugo A Freund (Fellow), Detroit, Mich, has been appointed a member 
of the city Public Welfare Commission 


Under the presidency of Dr George A Young (Associate), Omaha, Nebr, the 
Omaha Mid-West Clinical Society held its fifth annual assembly, October 17 to 22 
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Among the invited guest speakers were Dr William J Kerr (Fellow and President- 
Elect), San Francisco, Calif — “The Anxiety States in General Practice”, Dr Hans 
H F Reese (Fellow), Madison, Wis — “The Constitution and the Biochemical 
"Evaluation of the Nervous Patient”, and Dr Thomas Parran (Fellow), Surgeon 
General of tire U S Public Health Sen ice — “ Syphilis and the Public Health ” 


Dr William B Porter (Fellow) Richmond Va , was recently awarded the 
Jefferson Gold Medal of the Virginia Academy of Science 


Dr Vincent J Dardinski (Associate), Washington, D C, has been appointed 
full time Pathologist and Director of the Laboratories of the Georgetown University 
Hospital Dr John R Caianagh (Associate), Washington, D C, Associate Clin- 
ical Professor of Medicine at the University, will become Director of the Outpatient 
Department of the Hospital Dr Franks Horvath (Associate), Associate Professor 
of Clinical Medicine, will be Assistant Director and Supervisor of Student Instruction 
in the Outpatient Department of the Hospital 


Dr Russell M Wilder (Fellow), Rochester, Minn , addressed the clinical session 
of the New York Diabetes Association on October 15 on “ Pathogenesis and Etiology 
of Diabetes ” 


Dr Nelson W Barker (Fellow), Rochester Minn, has been elected Secretary 
of the Southern Minnesota Medical Association 


Under the presidency of Dr Charles E Sears (Fellow), Portland, Ore, the 
Oregon State Medical Society held its Sixty-Third Annual Session at Salem, October 
21 to 23 Dr Lester R Dragstedt (Fellow), Chicago, 111, was one of the guest 
speakers, his subjects being " Pathogenesis and Surgical Treatment of Duodenal 
Ulcer” and “Pathogenesis and Surgical Treatment of Acute Intestinal Obstruction” 


Dr Louis F Bishop, Jr (Fellow), gave a talk on “Exercise in the Treatment 
of Chronic Cardiovascular Disease ” before the Section on Medicine of the 16th An- 
nual Scientific and Clinical Session of the American Congress of Physical Therapy 
on September 22, 1937, in Cincinnati 

On Sunday October 2, 1937, Dr Bishop, Jr , also gave a talk (on invitation) on 
“Is It Safe for the Heart Patient to Fly ? ” before the Ninth Annual and First In- 
ternational Meeting of the Aero Medical Association of the United States, Hotel 
Waldorf Astoria, New York, October 3, 1937 


Regional Meeting of Michigan Members 

A regional meeting of the Michigan Fellows and Associates of the College was 
held in Detroit, November 17, under the Governorship of Dr Henry R Carstens 
Dr Hugh Freund of Detroit assisted in the arrangement of the program, and the 
Harper Hospital acted as host Clinical presentations were given at the Harper 
Hospital from 4 00 to 6 30 p m , followed by a social hour and dinner Dr James 
D Bruce, Regent of the College, Ann Arbor, addressed the group on matters of 
interest about the College, and Dr A B Brower, College Governor for Ohio, Dayton, 
gave an address on “ Hypotension ” A large and representative group w as present 
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OBITUARIES 

LT COL LEROY T HOWARD 

Lieutenant Colonel Leroy T Howard (Fellow), Medical Corps, U S 
Army, died suddenly in Washington, D C , on Septembei 30, 1937 

Colonel Howard, a native of the District of Columbia, was born October 
27, 1888 He was a graduate of the Georgetown University, from which 
he received his medical degree m 1913 Following this he interned for one 
year in St Francis’ Flospital, Jersey City, N J He was commissioned a 
Fust Lieutenant m the Medical Reserve Corps on September 29, 1916, and 
shortly thereafter he was called to active duty and pursued a course of in- 
struction at the Army Medical School, Washington, D C , from October 14, 
1916, to March 28, 1917 He was commissioned m the Regular Army as 
First Lieutenant, Medical Corps, on April 16, 1917, promoted to Captain 
Maich 28, 1917, Major May 27, 1918, and Lieutenant Colonel March 3, 
1937 He was returned from duty in Hawaii March 29, 1937, on account 
of illness and was on sick leave pending retirement for disability at the time 
of his death 

Colonel Floward was a specialist in neui o-psychiatry and served in that 
capacity at several of the largest hospitals in the Army During the World 
War he served m France He had been a Fellow of the American College 
of Physicians since 1932 

W L Sheep, M D , F A C P , 

Colonel, Medical Corps, USA 

DR RICHARD BARRETT OLESON 

Dr Richard Barrett Oleson (Fellow), of Lombard, Illinois, died on 
August 6, 1937, at the Johns Hopkins Hospital Death ensued as a result of 
a septicemia following a prostatic operation 

Dr Oleson was born m Bloomington, 111 , in 1870 His preliminary 
education was obtained in the public schools of Bloomington, Columbus 
(Ohio), and Lombard He completed his preparation for college at 
Wheaton College Academy, Wheaton, 111 Later, he attended the Univer- 
sity of Wisconsin He received his degree of Doctor of Medicine fiom the 
Northwestern Medical School m 1893, and immediately thereafter seived an 
internship of eighteen months’ duration at the Cook County Hospital For 
some years he was Medical Attendant at the Country Home for Convalescent 
Children, at Prince Crossing He served one year as Clinical Assistant m 
the Dispensary of the Johns Hopkins Hospital, 1919-20 

For many years he practiced Internal Medicine, specializing in Gastro- 
enterology, in Lombard He was widely known throughout his neighbor- 
hood, and highly respected as a physician of exceptional ability and character 
At one time he did postgraduate work at the Trudeau School of Tubercu- 
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losis, Saranac Lake, N Y He contributed a number of excellent articles 
to the liteiature, and was active m medical society work He was a membei 
of the Chicago Medical Society, the Illinois State Medical Society, the 
American Medical Association and was a Fellow of the American College of 
Physicians since 1922 

Dr Oleson will be soiely missed in the community which has suffered 
this loss For years he had given superior medical service to the people 
among whom he lived, and he enjojed a wide reputation The profession 
has lost an outstanding man wdio rendered excellent service to the people 
whose good fortune it was to have known him 

James G Carr, M D , F A C P , 
Governoi for Northern Illinois 
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“ The Acute and Subacute Pulmonary Involvement m Rheumatic Fever 
with Notes on the Complication of Basal Pulmonary Collapse” by Dr 
Benjamin A Gouley, pages 626~636, October Annals or Internal Medi- 
cine The last four references in the text were not included in the reference 
list at the end of the article They are as follows 

11 Wenckebach, K Verhandl d deutsch Gesellsch f Kreislaufforsch , 1935, vm, 32 

12 Schoen, R Die Pneumonose, Verhandl d deutsch Gesellsch f Kreislaufforsch, 1935, 

vin, 94 

13 Parker, F, Jr, and Weiss, S Significance of lung changes m mitral stenosis, Am Jr 

Path , 1936, vii, 573 

14 Ewart, W Practical aids in the diagnosis of pericardial effusion in connection with 

the question of surgical treatment, British Med Jr, 1896, l, 717 
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SMALLPOX VACCINE 


gives a high percentage of "takes” in primary vaccinations 
because: 

1 An Active Seed Virus is used. 

2. Calves producing vaccine are kept under sani- 
tary conditions 

3 Careful technic in the vaccination of animals 

4 Vaccine is collected with aseptic care. 

5. Necropsy reports must show animals were in 
perfect health before the vaccine is distributed. 

6 Bacteriologic tests are conducted to insure a 
vaccine free from pathogenic organisms 

7 Potency and clinical tests are made on each lot 
of National Smallpox Vaccine insuring an ac- 
tive and satisfactory vaccine 




The potency of Smallpox Vaccine is higher and the danger 
of u,ound infection is minimised during the cold weather 

KEEP SMALLPOX VACCINE COLD HEAT KILLS IT! 



Tho National Drns Company, Philadelphia, USA AIM 11—37 


Send literature on National Smallpox Vaccine 
Name City 

Address State 
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=■- ■ LaMntte =-^-= 
Micro Icterus Index Comparator 



Foi determining tlie Icterus Index m diag 
nosis, prognosis and as a simple test for 
liver function 

A great aid m detecting conditions of latent 
or obstiuctive jaundice, anemias, malig 
nancies and liver damage in arsplienamme 
treatment 

Only one drop of finger blood required 

Direct reading made without calculations 

No trouble from hemolysis 

Blood remains m original collecting tube 

throughout test 

Venipuncture obviated 

No sjnnge or test tubes needed 

Ideal even foi use on infants 

Price, complete with instructions, $10 50, 

fob Baltimoie, Md 

LaMotte Chemical Products Co. 

418 Light Street ... Baltimore, Md 



TWENTY- SECOND ANNUAL SESSION 

AMERICAN COLLEGE OF PHYSICIANS 

NEW YORK CITY, APRIL 4-8, 1938 

Headquaiters Waldorf-Astoria Hotel 
Park Avenue, 49th to 50th Sts 


IN CHARGE OF PROGRAM OF GENERAL SESSIONS AND SPECIAL LECTURES 
James H Means, President, Massachusetts Geneial Hospital, Boston, Mass 

IN CHARGE OF PROGRAM OF CLINICS, ROUND TABLES AND ARRANGEMENTS 

James Alex Miller, General Chairman, 133 E 64th St , New Yoik, N Y 
James R Scott, Vice Chairman 
Robert A Cooke, Clinics 
Russell L Cecil, Round Tables 
Howard F Shattuck, Entertainment 
Peter Irving, Publicity 
Edward P Eglee, Transportation 
Willard J Denno, Auditorium 

IN CHARGE OF BUSINESS ARRANGEMENTS, EXHIBITS, PROGRAMS, ETC 
Edward R Loveland, Executive Secretary, 4200 Pine St , Philadelphia, Pa 


Please Mention this Journal when writing to Advertisers 



ANNALS OF INTERNAL MEDICINE 


23 


,-r 


r-r r 

f'n 1 


11 ! r 

^ { 


obi:,, _ 

&ru -r 


* ji \ i - } * . I i 

F, 


!«u 


I , [ ft -i 

n eh! - pg 


* 


ft 

1**? 


* 


/T^OMPLETE facilities for 
the diagnosis and treat- 
ment of chronic arthritis and 
related conditions, also cardio- 
vascular and allergic diseases 

For further information 
address 

THE WYATT CLINIC 

TUCSON, ARIZONA 


Professional Protoon 

1 ' \ 





HCE 1899 
PECIALIZED 
E R V I C E 



A DOCTOR SAYS 

“ These are trials that short- 
en (he lives of doctors I am 
most thankful that we have 
THE MEDICAL PROTEC- 
TIVE COMPANY upon 
whom we may rely in our 
times of distress ” 


L_ 


S32 




or rORT WTXK, 1KDIAXV 


Please Mention this Journal 


METABOLISM TESTS 

are an Effective Aid 
in Medical and 
Surgical Practice 

For doctors specializing m interna 7 medicine as 
well as those m general practice, metabolism tests 
offer a correct guide for diagnosis and treatment 
of thyroid diseases, endocrine dysfunctions, heart 
and blood diseases 

For surgeons, a series of metabolism tests provides 
guidance m treatment of toxic goiter cases, be 
cause the BMR is a factor which determines 
whether or not immediate operation is advisable 
In the past two years, over a thousand doctors 
have selected Sanborn MODEL E— I-S for me 
tabolism tests m routine practice This latest 
Sanborn model fulfills the exacting requirements 
for a modem metabolism tester 

MODEL E-l-S 

Sanborn Motor-Grafie ! 

Metabolism Tester Q]| . j 

1 *tL i 
r 

1 



Sanborn MODEL E-I-S offers 

• Accurate Results 

• Easy Breathing for Patient 

• Simplified Technic 

® Convenient Portability 
® Complete Equipment with all Accessories 

• Low Operating Costs 

• Dnduplicated Factory to User Price 

Mail coupon for new illustrated booklet and details 
of our Trial Offer 


I 




SANBORN COMPANY 

39 Osborn St , Cambridge, Mass 

Please send me a copy of new illustrated 

booklet about Sanborn MODEL E-I-S for 

modern metabolism tests and details of your 

Trial Offer No obligation 

Dr 
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I 
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City of Tucson, elevation 2,40a feet, surrounded by mountains reaching p,ooo feel 

Barfield Sanatorium 

TUCSON, ARIZONA 

ATTENDING STAFF 

Dr Samuel H Watson Dr Meade Clyne Dr Charles S Kibler 

Dr Chas V Barley Dr Wm Magill Schultz Dr W R Hewitt 
Dr Clyde E Flood Dr Clair S Linton 

PARTICULAR ATTENTION GIVEN TO THE DIAGNOSIS AND TREAT- 
MENT OF ARTHRITIS, ASTHMA, BRONCHIECTASIS, SINUSITIS AND ALL 
ALLERGIC AILMENTS Air-conditioned rooms available for specialized treatment 
Separate cottages for patients with tuberculosis 

Situated in Tucson’s restricted Residential Area — in full view of the surrounding 
mountains, yet less than ten minutes from the downtown shops, libraries, the University 
of Arizona facilities, churches, friends 

Exceptional cuisine Kitchen in charge of an experienced Dietitian, assuring per- 
sonal attention to specific diets prescribed by the physician 

_ „ n _ „ n Every guest room a corner room with private bath and 

Every Room a Corner Room J r 

} running ice water burnished attractively to provide 

homelike comfort without the customary institution at- 

5 ^ mosphere Radios, fans and lights controlled from beds 

'iT Karl F Barfield, Managing Director 

1 1 Barfield Sanatorium 

2100 E Speedway Tucson, Arizona 

~ _ Modern Fireproof Cottages in the Quiet of a Private Park 
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The Desert Sanatorium of Southern Arizona, Inc. 

TUCSON, ARIZONA 

ROLAND DAVISON, M D , Medical Director 


Airplane View of the Sanatorium Ground* and Buildings 

A non-profit making institution located m the senu-and Southwest five miles out of Tucson 

Climate especially siuted to the treatment of non-tuberculous pulmonary conditions, asthma, 
sinusitis, rheumatic fever, acute and chronic arthritis and arterial hypertension All dis- 
eases accepted, including tuberculosis (separate quarters are maintained for tuberculosis 
patients) 

OUT-PATIENT DEPARTMENT serves ambulant patients and those confined to outside' 
places of residence in vicinity 

Facilities available for all diagnostic and therapeutic procedures, including completely 
equipped Roentgenological and Clinical Laboratories, all types of Physiotherapy (including 
warmed pools), dietary control, completely equipped Surgical Unit 

Appointments for patients the acme of attractiveness, comfort and convenience 

CAPABLE FULL-TIME AND VISITING MEDICAL STAFF, INCLUDING ALL SPE- 
CIALTIES 
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! 5 ruiMV 
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FrasherFoto Pomona California 
Recreation Center 


Out Patient Clinic 


Rates and Other Information Sent Upon Request 
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THE POTTENGER SANATORIUM AND 
CLINIC FOR DISEASES OF 
THE CHEST 

Monrovia, California 



THIRTY YEARS’ EXPERIENCE IN THE TREATMENT 

OF TUBERCULOSIS 

LOCATION 

Sixteen miles east of Los Angeles In the foothills of the Sierra Madre Mountains 
an elevation of 1 000 feet On the main line of Santa Fc Railway Connected with Los Ang 
by mterurban railway and splendid boulevards 

ENVIRONS 

The grounds consist of a beautiful park of forty acres, in which are found a variety 
native Live Oaks subtropical trees and plants and a profusion of beautiful shrubs and flow 
Many winding walks and nooks of exquisite beauty add to its attractiveness When on exerc 
patients also enjoy the beautiful trails in the adjoining canyons and mountains 

MEDICAL CARE 

Competent resident staff Examinations for comparison every six weeks Close med 
supervision Individual needs and problems receive personal attention 

THERAPEUTIC CARE 

Fads are not followed, but an endeavor is made to give patients the amount of rest i 
exercise suited to their individual needs, the benefits of a liberal and adequate diet such to 
measures as will increase their resistance, and other measures that will help them overcc 
any disturbing symptoms or complications that may arise Heliotherapy, tuberculin pneui 
thorax and surgery employed whenever indicated 

Weekly rates from $25 00 up, including medical attention, medicines (except expens 
remedies) and general nursing Extra charge for operative measures (except pneumothors 

DIAGNOSTIC CLINIC 

A diagnostic clinic is maintained for the study of all diseases of the chest 
F M POTTENGER, M D Medical Director 


For Particulars Address 

THE POTTENGER SANATORIUM, Monrovia, California 


Please Mention this Journal when writing to Advertisers 




~ Where did you stay? 

What did you see? Whom did you 
meet in New York? 

Those are the three questions your friends will ask 
when you return from New York In answer to the first 
question, there are people all over the world who will 
tell you that New York )ust isn't New York without 
staying at The Waldorf-Astoria . m answer to the 
second question, all visitors include The Waldorf m 
their itinerary of "things to see," so you will achieve 
a double satisfaction m staying there* and as for 
the third question, as The Waldorf is world-famed as 
the meeting place of celebnty and distinction, what 
happier answer can you give than to tell of the people 
you met at The Waldorf-Astona 7 

The distinguished address of The Waldorf is also 
central to all the other things you want to see . . 
and the "About-The-City-Bureau" will make all the 
arrangements for seeing them 
Meanwhile, we welcome you to The Waldorf- 
Astona 

THE 

WALDORF-ASTORIA 

Park Avenue • 49th to 50th • New York 
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Ian to stay at the hotel 
which is headquarters for leading medical societies 
and the New York home of their distinguished visit- 
ing members At The Waldorf, every facility for 
gracious living is at your command . . rooms with 
the charm of a private residence . . . restaurants that 
offer a wide variety of menus at popular prices . . . 
and rates that are surprisingly moderate Your 
location will be convenient to shops, theatres, ter- 
minals . . . with direct transportation to Rockefeller 
Research Institute, New York-Gornell Medical 
Center, Medical Society of the State of New York 
and many other medical institutions. 


The Convention of the American College 
of Physicians will be held at The 
Waldorf, April 4 to 8, 1938 

WALDORF-ASTORIA 
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REPORTS ON CHRONIC 
RHEUMATIC DISEASES 

By C W Buckley, MD, FRCP 

Book III $3 50 

ORTHODIASCOPY 
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Hundred Orthodiascopic Exam- 
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By Chester M Kurtz, M D , 
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Diagnosis and Treatment 
By Chester M Jones, M D , 
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hijdrochloridi 



COUNCIL ACCEP' 


For Relief of Pai 


When an opiate is required 
acts more quickly and wi 
side effects. Dilaudid may 
orally, rectaliy or hypoder^ 

Dilaudid hydrochloride 
(d i hydro morph i none 
Dilaudid Trade Mark Teg 



Bl LHU BE R" KNOLL CORP. isa ogden ave , jersey 


is and 
lubmit 
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made 


BUFFERED ALKALINIZATION 

by the safe, physiological process 

Where buffered alkalinization is 
desirable — as during sulfanilamide ad- 
ministration, in the treatment of colds, 
influenza and other seasonal respiratory 
affections — Kalak offers these clinical 
advantages 

(1) It presents a balanced combina. 
tion of bicarbonates m solution (2) It 
contains the mineralsubstances normal 
to the blood (and no other) 

Kalak’s high buffering value helps 
to maintain the urinary pH of 7 4 
which has been found so desirable m 
sulfanilamide therapy 



KALAK 

w / is synthetically 
4 prepared — is hy • 
pertomc, uniform 
m composition, 
definite in alkali 
potency 


KALAK WATER COMPANY OF NEW YORK, INC., 6 church street newyork 


CITY 
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He no longer 
needs to defend 
his use of 
Accurate 
Scientific 

Ynstruments 


S kepticism of the 

doctor toward the use 
of scientific instruments 
has almost entirely disap- 
peared Modern medi- 
cine uses every sound aid 
offered by science to ar- 
rive at an accurate diag- 
nosis 

In referring to heart dis- 
ease, Sir Thomas Lewis 
said “ Electrocardiography is essential to the modern study of 
heart disease is the last court of appeal and its judgment is, 
practically speaking, infallible ” 

Since its introduction almost a quarter of a century ago, the 
“ Hmdle ” Electrocardiograph, one of the earliest truly scientific 
instruments used m medicine, has been built for and used with 
confidence by leaders m Cardiology Basically sound since the 
beginning, the “ Hmdle ” has been progressively improved, but 
only after the soundness of each new feature has been proved m 
practice 

Today’s “ Hmdle,” the most modern of Electrocardiographs, has 
not — from the standpoint of results produced — made obsolete the 
first “ Hmdle ” (still in regular service) Send for further in- 
formation 

CAMBRIDGE 

INSTRUMENT C<> inc 

" Pioncei Manufacturers of the Elcctrocardiogiaph ” 

3730 Grand Central Terminal, New York City 



H I N D L E I 

ALL-ELECTRIC 8 

l ELECTROCARDIOGRAPH I 
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ini Cardiac 
conditions 



Aminophylline is acknowledged as a diuretic 
and myocardial stimulant It has likewise been found 
useful by many cardiologists in the relief of cardiac pain 
and as an adjunct to digitalis medication 

Aminophylline Squibb (Theophylline with Ethylene 
Diamine, U S P XI) is the double salt of theophylline 
and ethylene diamine The combination is about 25 times 
more soluble than theophylline alone — a distinct advan- 
tage over the older xanthine derivatives 

Aminophylline Squibb is available in tablets of 100 
mgm (l x /2 grains) and also in crystalline form for pre- 
scription use Tablets Aminophylline Squibb are sup- 
plied in bottles of 10 and 100 — Aminophylline Squibb 
in 10-Gm vials and 1-oz bottles 

Fot hteratw e write the Professional Sei vice 
Department, 745 Fifth Avenue, New York 

ER: Squibb & Sons , New York 

MANUFACTURING CHEMISTS TO THE MEDICAL PROFESSION SINCE 1858 


ALSO AVAILABLE STANDARDIZED DIGITALIS POWDER • CAPSULES DIGITALIS POWDER 
TABLETS DIGITALIS AND 1 CAT UNIT • TABLETS DIGITALIS 1 GR • TINCTURE DIGITALIS 
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Announcing for the higher pneumococcus types 



(Including Type 3) 



^fyococclt , 

A* t «if , 


The development of therapeutic rabbit sera for the 
higher type pneumococcus pneumonias is important 
news Now physicians are afforded a specific measure 
for the treatment of pneumonia types some of which 
(notably T>pe 3) frequently terminate fatally and 
for which routine therapeutic measures onlv have 
heretofore been available Clinical results with some 
of these serum types have been highly encouraging as 
far as they have gone and there have even been cures 
of bacteremic cases in Type 3 and other higher- 
numbered type infections 

Lederle Laboratories now announce rabbit sera for 
Type 3, Type 6 and Type 14 Sera for additional types 
will follow within a few weeks in the expectation that 
therapeutic sera for all 30 types of pneumococcic pneu- 
monias will become available during the winter 

Sera of effective potency in many of these higher 
t)pes cannot be produced in horses Sera for these 
higher tjpes are produced in rabbits and have been 
successfully refined and concentrated as much as ten 
times This permits dosage of high unitages with re- 
duced danger of serum reactions 

Upon the first suspicion of lobar or bronchial pneu- 
monia the patient s sputum should be examined by the 
Neufeld Rapid Typing method to identify the type of 
pneumonia 



A printed list of 2000 
laboratories in the United 
States and Canada to 
which sputum may be 
referred by practitioners 
for typing has been pub- 
lished in directory form 
by Lederle and may be 
obtained free on request 


Lederle Laboratories inc 
30 ROCKEFELLER PLAZA NEW YORK, N Y 
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Digitalis 

Leaves 


(Davies, Rosa) 
Pky.iolojitallj Teste a 

Each pill contains 

0 1 Gram ( ii- 
Kfains) Digitalis" 

>*• 

'iHU 

if 
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ffi 

DOSE One 
PHI as directed 

•fi? 

Irl 

MITTS ROSE! CO .Ltd 

BOSTON HISS U S K 



THEY ARE PACKAGED IN EOT 
TIES OF THIRTY fIVE A CON 
VENIENT NUMBER EOR THE 
PHYSIOAtfS PRESCRIPTION OWIff 
INS REHANDLING AND EXPOSURE 


THE FINISHED PILES ARE 
PHYSIOLOGIC MiY ASSA V HP 
TO PNALLY CFUTFY "Hi IP 
STmNDAPDIZAT'CN 


THE POWDERED LEAF IS TESTED PHYS- 
IOLOGICALLY AND CONVERTED INTO 
PILL FORM (^GRAINS) ON AN AU- 
TOMATIC MACHINE, REDUCING 
EXPOSURE TO THE MINIMUM 


A CAREFULLY SELECTED, BOTANIC- 
ALLY IDENTIFIED LEAF, POWDER 
ED IN OUR OWN MILL, GIVING 
ASSURANCE OF RELIABILITY 


THE FOUNDATION UPON WHICH THEY 
ARE BUILT 

AT THE LABORATORIES OF 

Davies, Rose & Co., Ltd. 

BOSTON, MASS 








Patient’s Vitamin A Status 
Now Measured with the 

BIO-PHOTOMETER 

Why guess regarding the need of vitamin A 
therapy for your patients ? 

The Bio-photometer, a diagnostic instrument, 
provides a standard clinical test for even mild de- 
grees of vitamin A deficiency* 

Not only does the Bio-photometer provide a 
clinical test for vitamin A deficiency but may serve 
to disclose a generally poor diet With it you can 
also obtain data as to the adequacy of the dosage 

W rite for booklet giving full information on the 
\nlue of the Bio-photometer in >our practice 

♦See JAMA, 108 451 1937 and JAMA, 109 756 1937 

FROBER-FAYBOR COMPANY 

Manufacturers of Scientific Instruments 
CLEVELAND, OHIO 
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Gastro-Intestinal Toxemias 



Because of its ant- 
acid properties, 

Vichy Celestins has 
been found useful 
for gastro-intestinal toxemias, particu- 
larly those of the fermentative type In 
disturbances due to overeating, faulty 
diet or alcoholism, Vichy Celestins also 
has a marked corrective influence 


COMPOSITION 
of VICHY CELESTINS 

( Principal salts in grams 
per liter ) 

Sodium bicarbonate 3 3090 
Potassium bicarbonate 0 2490 
Lithium bicarbonate 0 0281 
Calcium bicarbonate 0 7400 


Magnesium 

ate 


bicarbon 


01016 

Ferrous bicarbonate 0 0012 

Sodium chloride 0 3830 

Sodium sulphate 0 2430 

Silica 0 0300 


A valuable FREE booklet on the 
Therapeutic Value of Vichy, with 
medical bibliography, will be sent 
to physicians on request 


BOTTLED ONLY AT 
THE SPRING IN 
VICHY, FRANCE 


American Agency of jFrench Vichy, Inc. 
198 Kent Ave., Brooklyn, N. Y. 


VICHY 

CELESTINS 


ITHE WORLD’S MOST FAMOUS NATURAL STILL ALKALINE WATER 
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IN SINUSITIS 



AND 

HEAD COLDS 


when you prescribe a liquid 
vasoconstrictor, consider 
three points: 

1 

PROLONGED EFFECTIVENESS 

'Benzedrine Solution’ produces a 
shrinkage which lasts 18 per cent 
longer than that produced by 
ephedrine 

2 

MINIMUM SECONDARY 
REACTIONS 

On continued use 'Benzedrine 
Solution’ produces practically no 
secondary vasomotor relaxation. 

3 

REAL ECONOMY 

’Benzedrine Solution’ is one of the 
least expensive liquid vaso- 
constrictors 



BENZEDRINE SOLUTION 

Benzyl methyl carbinamme, S K F, 1 per cent in liquid petrolatum 
with Ve of 1 per cent oil of lavender 'Benzedrine is the registered 
trade mark for Smith, Kline & French Laboratories’ brand of the 
substance whose descriptive name is benzyl methyl carbinamme 

SMITH, KLINE & FRENCH LABORATORIES 

Philadelphia, Pa Established 1841 
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When the success of a plan depends 
upon its perfect execution there must 
be strict co-ordination between the 
individuals involved No program of 
treatment can relieve the incidence 
of constipation unless the patient is 
willing to co-ordinate his efforts with 
those of the physician That is why so 


many doctors prescribe Petrolagax for 
their patients Its pleasant taste and 
gentle consistent action are accepta- 
ble to the patient as well as to the phy- 
sician Five types of Petrolagar pro- 
vide a choice of medication to suit the 
individual case Samples on request 
Petrolagar Laboratories, Inc , Chicago 




Petrolagar rs a mechanical emulsion ol pure liquid petrolatum ( 65 % by vol- 
ume) and agar-agar Accepted by the Council on Pharmacy and Chem- 
istry o! the American Medical Association (or the treatment ol constipation 
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INVESTIGATE 

this Revolutionary 

ELECTROCARDIOGRAF 


In a little over two years, the Sanborn CARDIETTE has revolu- 
tionized electrocardiografy This is a statement of fact 

Two years ago, electrocardiografs were owned chiefly by a compara- 
tively few doctors, and by the larger hospitals, usually in metropolitan 
centers Since that time, the CARDIETTE has been enthusiastically 
welcomed by hundreds of doctors as the accurate, easy-to-use, port- 
able, low-cost, modern electrocardiograf that the medical world had 
long awaited 

Acceptance of this new electrocardiograf has come from foremost 
cardiologists, after thoro tests and m many cases continued personal 
use of the apparatus Internists have awarded it a permanent place 
among their diagnostic facilities As a result, progressive men m 
general practice have also added a CARDIETTE to their equipment 
with complete confidence m its reliability, and its value m diagnosis 

CARDIETTE has made good its promises as the modern electro- 
cardiograf 

It is accurate hundreds of duplicate tests made with CARDIETTE 
and older type “standard” electrocardiografs show identical results 

It is easy to use hundreds are operated by doctors, technicians, 
and others who had no previous training m electrocardiografy and 
who, m less than an hour, learned to make technically perfect heart 
records with the CARDIETTE 

It is portable little larger than your handbag, and weighs only 32 
pounds complete with all accessories, ready for a test in any location 

And, its continued low price has not meant any sacrifice m quality 
of construction, excellence of heart records, or dependable perform- 
ance Rather, the CARDIETTE has been constantly improved and is 
now a greater value than ever 

No longer an experiment, past the “early development” stage, the 
Sanborn CARDIETTE is today an accepted electrocardiograf — in accu- 
racy, good performance, and modern, professional appearance 

We invite your inquiries regarding the CARDIETTE, and the liberal 
15-day DEMONSTRATION and TEST PLAN, offered without obliga 
cion to interested doctors and hospitals Special December purchase 
offer now m effect Simply address Dept I 

SANBORN COMPANY 

39 Osborn Street Cambridge, Mass 
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T he publicity which has been 
released in connection with the nation- 
wide campaign to eradicate syphilis has 
served to acquaint the public with the 
gravity of the disease Applications for 
treatment are increasing and thus, with 
syphilis brought in the open, it is now 
easier for the medical profession to insti- 
tute and maintain effective treatment 

Among the antisyphilitic products used 
by physicians, two Squibb preparations — 
Neoarsphenamine and Iodobismitol with 
Sahgenin — have been found to be most 
effective 

Neoarsphenamine Squibb is prepared 
to produce maximum therapeutic benefit 
It is subjected to exacting controls to as- 
sure a high margin of safety, uniform 
strength, ready solubility and high spiro- 


cheticidal activity Equally effective when 
indicated are Arsphenamine Squibb and 
Sulpharsphenamine Squibb 

Iodobismitol with Sahgenin provides 
all the systemic effects of bismuth in the 
treatment of syphilis It presents bismuth 
largely in anionic (electro-negative) form 
It is rapidly and completely absorbed and 
slowly excreted, thus providing a rela- 
tively prolonged bismuth effect Repeated 
injections are well tolerated in both early 
and late syphihs 

Iodobismitol with Sahgenin is a propy- 
lene glycol solution containing 6 per cent 
sodium lodobismuthite, 12 per cent so- 
dium iodide and 4 per cent sahgenin (a 
local anesthetic) 

Fot literature address the Pi ofessional 
Set vice Dept , 745 Fifth Ave , Netv York 


ER: Sqjjibb & Sons, New York 

MANUFACTURING CHEMISTS TO THE MEDICAL PROFESSION SINCE 1858 
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dti tfie night faepwe. CLp&uttum 


. worry and sleeplessness can be 
prevented One pulvule of 'So- 
dium Amytal’ (Sodium Iso-amyl 
Ethyl Barbiturate, Lilly), 3 grams, 
usually insures a good night’s rest 
On the following mormng, if the 
dose is repeated an hour or more 
before transference to the operat- 
ing room, there is assurance of 
basal hypnosis, and induction of 
anesthesia will be easier for both 


patient and anesthetist The total 
quantity of anesthetic required 
will be reduced — an important 
factor in smooth postoperative 
convalescence 

'Sodium Amytal’ is also sug- 
gested for general medical use. 
* * * 

Supphed in 1-gram and 3-gram 
pulvules (filled capsules) in bot- 
tles of 40 and 500 


ELI LILLY A IV D COMPANY 

Principal Offices and Laboratories, Indianapolis, Indiana, USA 
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Knox Gelatine (U.S.P.) an Important Vehicle 
in GASTRIC DISTURBANCE DIETS 



When advising a diet for gastric distur- 
bances, remember that Knox Gelatine 
(U S P ) is a valuable vehicle Knox 
Gelatine is not only an easily digested 
protein but blends with whatever foods 
are allowed into tempting salads and 
desserts 

In hyperacidity cases or in treating ulcers 
frequentmeals are recommended Jellied 
fruit juice or a bland, slightly sweetened 
gelatine dessert is a variant to the usual 
between meal beverage 

Knox Gelatine is scientifically made 
from selected long, hard, shank beef- 
bones — surpasses minimum U S P re- 
quirements — pH about 6 0 — contains 
no carbohydrates — fat content less than 
0 1 % — odorless — tasteless — bacteno- 
logically safe 

KNOX SPARKLING GELATINE 


In daily menus and prescribed diets 

use Knox Gelatine 

Recipe 

Dessert with strained prune pulp 

PRUNE WHIP 
(six servings) 

Soak Gelatine in cold water 
about 5 minutes, using 
1 envelope Knox Sparkling 
Gelaune 

Vi cup cold water 

Add to the following, stirring 
thoroughly 

Vi cup hot prune juice 

1 cup cooked prune pulp 

2 tablespoonfuls lemon juice 
V 2 cup sugar 
Vi teaspoonful salt 

Cool When mixture begins to 
thicken, fold in 

2 egg whites, stiffly beaten 

Rinse mold or dish in cold water, 
and fill with dessert Chill To 
serve, unmold and garnish with 
■whipped cream, or serve with 
custard sauce 


KNOX GELATINE LABORATORIES 
476 Knox Avenue, Johnstown, N Y 

Please send me diet prescription pads — 
also latest literature 

Name 


Street No 
City 


State 
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Prescribe IMIITIIIE UIITH 

IOD LIVER OIL 

for enhanced vitamin efficacy 


For 62 years MALTINE WITH 
Cod Liver Oil has had the 
respect and support of physi- 
cians Today it is still one of 
the most convenient and 
efficient means of prescribing 
vitamins A and D Biological 
experiments have proved that 
the efficacy of the vitamin A 
content of cod liver oil is 
enhanced twofold by emulsi- 
fication with Malttne Besides 
the vitamin content and other 
factors of cod liver oil, 

Maltine with Cod Liver 

OIL affords the valuable con- 
stituents of Maltine itself An- 
other advantage of MALTINE 
WITH COD LIVER OIL is the 
absence of the usual unpleasant 
oily consistency of vitamm- 
bearmg oils 

When iron iodide is indicated, 

Maltine with Cod Liver 

Oil and IRON IODIDE is sug- 
gested This product contains 
two grains of freshly prepared 
iron iodide per fluid ounce. 
The Maltine Company, 60 
Hudson Street, New York City. 
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Research, Constant Research 

continues to improve the quality of 
Mead’s Brewers Yeast* in the fol- 
lowing respects, without increased 
cost to the patient : 

I ^ Vitamin B potency raised to not less than 25 Inter- 
national units per gram. 

2^ Bottles now packed in light-proof cartons, for better 
protection. 

3^ Improved bacteriologic control in harvesting and 
packing. 

And NOW, since August 1, 1936, all bottles 
are packed in vacuum. This practically 
eliminates oxidation. Mead’s Yeast stays 
fresh longer, as you can tell by its improved 
odor and flavor ! 


★ A dietary accessory for normal persons, for the prevention and treatment 
of conditions characterized by partial or complete deficiencies of vitamins 
Bi and G, as in beriberi, pernicious vomiting of pregnancy, anorexia of 
dietary origin, alcoholic polyneuritis, pellagra. 

• 

M ead’s Bret vers Y east Tablets in bottles of 250 and 1,000 
Mead’s Brewers Yeast Powder in 6 oz bottles Not ad- 
vertised to the public Samples to physicians, on request. 

• 

MEAD JOHNSON &. COMPANY, Evansville, Indiana, U. S. A. 

Please enclose professional card when requesting sample* of Mead Johnson products to cooperate in presenting their reaching unauthorized persons 
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PLASMA COLLOID OSMOTIC PRESSURE AS A FAC- 
TOR IN EDEMA FORMATION AND EDEMA 
ABSORPTION Y 

By Arthur C Kerkhot, BS, PhD, MD, Minneapolis, Minnesota 

The proteins of the blood plasma being hydrophilic colloids m solution 
must exert an osmotic pressure This osmotic pressure measures the 
momentum of the impacts made by the colloid particles on a unit of surface 
Water and salt will pass from the outside to the inside of a tube whose 
wall is permeable to salt and water but is not permeable to colloid particles 
if there is a salt solution within the tube containing a hydrophilic colloid 
dispersed m it Water and salt entering the tube increase the hydrostatic 
pressure of the fluid within it until this hydrostatic pressuie exactly equals 
the colloid osmotic pressure Water and salt will be filtered out of such a 
tube if the hydrostatic pressure within the tube is higher than the colloid 
osmotic pressure This process is known as ultrafiltration and the filtration 
of water and salt proceeds until the concentration of the colloid within the 
tube is such as to determine a colloid osmotic pressure equal to the hydro- 
static pressure 

The walls of the capillaries are ultrafilters They allow salts and water 
to filter through them in both directions but in their normal state they tend 
to prevent the filtration of the plasma proteins across their walls The per- 
meability of an ultrafilter membrane can be changed so that it will allow 
not only water and salts through it but also colloid particles of various sizes 
Under these circumstances it is a “ leaky ” ultrafilter membrane and the 
fluid on both sides of the membrane will contain colloid The first problem 
is to determine whether edema fluid is a pure ultrafiltrate containing salts 
and water m the same proportions as in the blood plasma but with very little 
or none of the proteins of the plasma In order to determine this we have 
examined specimens of edema fluid (anasarca) from eight cases of nephritis 
and have found the total plasma proteins in this fluid to vary from 0 04 

* Received for publication March 29, 1937 

From the Department of Medicine of the University of Minnesota at the Minneapolis 
General Hospital 
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per cent to 0 25 per cent (table 1 ) The mean value is 0 13 per cent We 
have also examined the ascites of a dog made edematous within a period of 

Table I 


Examination of Edema Fluid in Nephritis and Nephrosis 


* 

Patient 

% Pro- 
tein in 
Edema 
Fluid 

Edema Fluid 

Plasma 

Diagnosis 

• 

Mg 

% 

Na 

Mg 

% 

Cl 

Mg % 
Na 

Mg % 
Cl 

G L 

07% 

333 

452 



Acute glomerulonephritis 

H N 

04% 





Subchronic glomerulonephritis with 







nephrotic element 

E V 

16% 





Subchronic glomerulonephritis with 







nephrotic element 

E V 

25% 





Subchronic glomerulonephritis with 







nephrotic element 

S 

19% 

340 

408 

335 

393 

Nephrosis 

S 

16% 

326 

398 

338 

387 

Nephrosis 

G F C 

07% 





Subacute glomerulonephritis 

G F C 

08% 





Subacute glomerulonephritis 


24 hours by reducing the plasma proteins m Ins blood and we have found 
the percentage of protein in this fluid to be 0 14 per cent In five cases of 
chronic heart failure the amount of protein m edema fluid has varied from 
0 1 per cent to 0 51 per cent, the mean value being 0 28 pei cent (table 2) 


Table II 

Examination of Edema Fluid in Cardiac Failure 



% Pro- 

| Edema Fluid 

Plasma 


Patient 

tern in 
Edema 
Fluid 

Mg 

% 

Na 

Mg 

% 

Cl 

Mg % 
Na 

Mg % 
Cl 

Diagnosis 

C 

27% 

308 

373 

319 

351 

Congestive heart failure due to hyper- 
tension coronary disease 

G 

23% 

338 

384 

353 

398 

Congestive heart failure due to mitral 
disease 

B 

51% 

335 

406 

346 

380 

Congestive heart failure due to hyper- 
tension coronary disease 

E 

H W 

29% 

1% 

335 

393 

337 

366 

Congestive heart failure due to mitral 
disease 

Congestive heart failure Mitral 
stenosis 


These somewhat higher -values in heart failure are probably explained by the 
fact that the increased capillary pressure which increases the tendency to 
filtration m heart failure is accompanied by a dilatation of the capillaries 
and stasis Landis 1 has shown that stasis and dilatation can bring about 
some leakage of protein through a normal capillary ultrafilter There is 






















EDEMA TORMATION AND EDEMA ABSORPTION 


869 


also frequently a tendency to anoxemia in heai t failui e Essex and Ort 2 
have shown that anoxemia alteis the permeability of the capillaues Our 
values for edema fluid are m essential agreement with the protein concentra- 
tions m anasarca fluid found by Darrow, Hopper and Cary, 3 Leiter, 4 Shel- 
burne and Egloft', 5 and Landis 1 Beckmann c on the other hand has found 
higher concentration of protein in anasarca fluid but even the highest figures 
are less than many of the values found for lymph from a dog’s leg by 
Drinker and Field 7 ’ 8 and by Weech, Goettsch and Reeves 9 We were very 
careful to avoid contamination with blood m collecting our specimens The 
edema fluid was allowed t<5 flow freely fiom the Southey tubes inserted into 
the subcutaneous tissues for at least a half hour before collecting m test 
tubes for chemical examination It is reasonable to assume from oui 
figures that the capillary is a fairly good ultrafilter during the process of 
formation of edema m nephritis but is probably a little more “ leaky ” m 
heart failure 


The Mechanism of Edema Formation 

Starling 10 paved the way to an understanding of the mechanism of 
edema formation when he performed his perfusion experiments on dogs 
His experiments proved definitely that the presence of colloid within the 
perfusion fluid decreased the tendency to edema Edema occurred when 
only salts and water were used as perfusion liquid Before the abnormal 
conditions may be discussed, it is necessary that one analyze the normal 
mechanism of fluid exchange in the tissues We know from the work of 
Landis 11 that there is a gradual pressure fall along the capillary Normally 
the average pressure at the arterial end of the capillary is 32 mm Fig At 
the venous end of the capillary, the pressure is about 12 mm Hg and at the 
middle of the capillary loop about 22 mm Hg This, of course, is exactly 
what was predicted by Starling and Schade 12 in their early discussions of 
the subject, but until the work of Landis actual values for these pressures 
were unknown This capillary pressure tends to force water and salt 
through the capillary wall and out into the tissue spaces The colloidal 
osmotic pressure opposes this tendency for water and salt to leave the capil- 
laries From values we shall present later, it will be seen that the average 
colloidal osmotic pressure m man is 22 mm Hg and therefore exactly equals 
the hydrostatic pressure within the capillary at the middle of the loop It is 
therefore quite obvious that at the arterial end of the capillary, water and salt 
will be forced out of the vessel into the tissue spaces as long as the hydro- 
static pressure is greater than the osmotic pressure When these two pres- 
sures become equal, as they do in the middle of the capillary, fluid and salt) 
will enter into the vessel as fast as they leave and no loss or gam will occur 
At the venous end of the capillary, however, the osmotic pressure is higher 
than the hydrostatic pressure and therefore water and salts will stream into 
this half of the tube Therefore in a normal capillary the amount of fluid 
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and salt forced out of the capillary at its arterial end will be approximately 
equalled by the amount of water and salt “ pulled ” into this tube at the 
venous end We have modified Schade’s original diagrams of fluid ex- 
change m the capillary Figure 1 represents the normal mechanism of fluid 
exchange along the capillary 



Equilibrium, poifit 


Norraal meckaruAm. 

Fig 1 Graphic presentation of fluid exchange m the capillaries 

Hydrostatic pressure and colloid osmotic pressure are not the only 
factors involved in edema formation From this very simple discussion of 
normal fluid exchange m the capillaries, it appears obvious that the follow- 
ing factors might cause increased transudation and lead to edema formation 
(1) increased hydrostatic or capillary pressure, (2) decreased plasma col- 
loid osmotic pressure, (3) increased permeability of the capillaries, and (4) 
increased colloid osmotic pressure m the tissue sui rounding the capillaries 
Of these factors we believe that the increased hydrostatic pressure and the 
decreased osmotic pressure within the capillary are the most important 
The hydrostatic pressure of edema fluid within the tissues themselves can 
not be wholly disregarded In one case of edema due to heart failure we 
found this hydrostatic pressure to be approximately 8 cm of water This 
would decrease the actne filtration pressure by just that much and thereby 
decrease the tendency to formation of further edema 

Let us now see what will happen if we vary some of the forces normally 
active m fluid exchange If, for instance, we should increase the venous 
pressure the point of balance between hydrostatic pressure within the capil- 
lary and ’osmotic pressure of the plasma colloids will shift towards the venous 
end of the capillaries (Figure 2 ) This will allow more fluid to pass out 
of the capillar}' since a greater proportion of the capillary will have a hydro- 
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static pressure higher than the osmotic pressuie If this process continues 
for any length of time it is obvious that edema must result This is what 
happens when the right heait fails and the venous and capillary pressures 
use in consequence of this heait failure If instead of increasing the venous 
piessure we should decrease the colloid osmotic pressure (figure 3) and the 



Arteriolar TTT 
end x_x 


2 !, 

~ \ \ 

VVVVx 


Venous 

end 


Transudation. [Absorption 
Equilibrium, point 


Mechanism. vath increased venous pressure 
(conqe.sti.ve heart failure) 

Fig 2 Graphic presentation of fluid exchange m the capillaries 



Arteriolar 

end 



Venous 

end 


Equilibrium, point 


Mechanism. with, reduced 
Colloid osmotic pressure 

Fig 3 Graphic presentation of fluid exchange m the capillaries 
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capillary pressure remains the same, the equilibrium point will again shift 
to the -venous end of the capillary and more of the capillary will be given 
over to transudation and less to absorption This also would lead to edema 
formation In our opinion this is exactly what happens in nephrosis and 
nephritis " with edema At this point it might be well to consider that the 
body might accommodate itself to this lowered colloid osmotic pressure by 
reducing capillary pressure If such should occur, a state might be reached 
much as is diagrammatically represented in figure 4 It is possible that this 
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Possible compensatory vascular mechanism, 
v/ifh. reduced colloid osmotic pressure 

Fig 4 Graphic presentation of fluid exchange in the capillaries 

mechanism is at times called upon for we shall see that certain reductions in 
colloid osmotic pressures can occur without edema Below a certain value 
edema will practically always result because the body can not accommodate 
itself to these very low colloid osmotic pressures 

Up to the piesent we have not taken into consideration the possibility 
that there could be an increased permeability of the capillaries In our dis- 
cussion of the capillary wall as an ultrafilter we have stated that very little 
protein leaks through, so that if the capillary has become more permeable, 
it apparently has become more permeable only to salts and water Such a 
permeability would not alter the mechanism of edema formation unless a 
change in permeability would occur only m one end of the capillary and not 
the other If we assume, and it appears logical to do so, that the changes 
in permeability must of necessity occur throughout the whole capillary, then 
any such change would make no diherence in the amount of edema It 

* In acute and chronic nephritis heart failure is often present also and the increased 
capillarj pressure is an added factor m edema formation 
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is obvious that if more fluid is foiced out of the capillary m the arteriolar 
end, more fluid will also be re-absorbed into the capillary at the venous end, 
so that although moie fluid may pass through the capillary wall in both ways, 
the end result is the same 

If the capillary wall loses its property of holding back colloid particles then 
there will be a colloid osmotic pressure developed by the protein particles in 
the filtrate on the outside of this “ leaky ” capillary This colloid osmotic 
pressure of the proteins in the filtrate suriounding the “ leaky ” capillary will 
tend to mciease the filtration late across the w'all at the arterial end of the 
capillary and to decrease the absorption of fluid at the venous end In 
othei w'ords the “ leaky ” ultrafiltei tends to reduce the effectiveness of the 
osmotic pressure of the proteins within the capillary by exactly the amount 
of colloid osmotic pressure present in the ultrafiltrate on the outside Cal- 
culations of the actual colloid osmotic pressure of concentrations of serum 
proteins of the order of those found in edema fluids show' them to be negli- 
gible as factoi s in edema formation 

The Measurement or Colloid Osmotic Pressure 

Starling 10 w r as the first to measure the osmotic pressure of the plasma 
colloids He obtained a value of 30 to 41 mm Hg for the normal osmotic 
pressure of the plasma colloids From values of the capillary pressure given 
by Landis, 11 w r e know' that these original measurements were far too high 
This can be accounted for by his method which was to take concentrated 
serum, determine the colloid osmotic pressure and calculate the normal 
osmotic pressure on the basis of a straight line relationship between concen- 
tration and pressure, thereby disregarding the very large relative volume 
of the colloid particles or the “ b ” factor of the Van der Walls equation for 
the relation between pressure and volume of a gas Other errors also crept 
into his method, such as inconstancy of temperature and the long time 
necessary for completion of the experiment which allowed changes to occur 
in the protein micel Later Verney 13 in Starling’s laboratory used a modi- 
fication of the Starling method and obtained values from 22 8 to 25 mm Hg 
Krogh 14 in 1929 obtained a value of 27 9 mm Hg Govaerts 15 in 1924 
found pressures of 25 7 to 29 4 mm Hg m the normal and m cases of 
nephritis with edema 8 8 to 9 6 mm Hg Landis 16 m 1930 using a method 
similar to Starling’s obtained a value of 18 3 mm Hg for normal osmotic 
pressure Kylm 17 m 1929 obtained a value of 30 mm Hg and Muntwyler, 
Way, Binns and Myers 18 m 1933 found the normal osmotic pressure to be 
from 21 7 to 25 2 mm Hg After Sprensen 19 had laid the foundation for 
the dynamic determination of the colloid osmotic pressure, Schade 12 saw the 
advantages m this method and perfected a microtechnic We have used the 
Schade method m all our determinations This does away with all the dis- 
advantages of the Starling method in that the temperature is kept constant 
so that the osmometer will not act as a thermometer The plasma is used 
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in its normal concentration and the entire experiment requires only 2 to 4 
hours We hate been able to demonstrate with our method that the above 
mentioned factors can cause great differences in the pressure readings Foi 
example, using our method a sudden change m temperature of 0 1 of a 
degree C can give errors of the order of 25 per cent We have also deter- 
mined that allowing sterile plasma to stand at room temperatuie for 48 
hours may mciease the osmotic pressuie as much as 19 per cent Since m 
this method we are actually performing ultrafiltration and not measui mg the 
osmotic pressure of the plasma against water or any other solution, there will 
be no difference in ionic concentration on the two sides of the membrane 
othei than that brought about in accordance with the Donnan equihbnum 
We aie theiefore actually measuring the colloid osmotic pressure as it affects 
ultrafiltration in the human capillaries or in other words the “ effective ” 
colloid osmotic pressure 


Normal Colloid Osmotic Pressure or the Blood Plasma in Man 

We 20 have examined colloid osmotic piessure m 22 noimal persons and 
have found the mean pressure to be 21 4 mm Hg at 37° C (table 3) The 
experimental error of our procedure showed a standard deviation of the 


T\ble III 

Normal Colloid Osmotic Pressure Values in Man 







Osmotic Pressure 

Case 

Albumin 

Globulin 

Fibrinogen 

Total Prot 

mm Hg at 






37° C 

W S 





19 8 

w c 





19 7 

E C 





20 6 

E G 





20 2 

R H 





25 1 

V A 





184 

W H 





22 6 

E B 





22 6 

B 





19 9 

0 F 





23 1 

G K 





20 9 

A.-F 





17 9 

K S 





20 0 

G J 





19 4 

L 





25 2 

B 





25 6 

P J 

A M 

3 85% 

1 86% 

70% 

6 41% 

170 

23 7 

H 

4 49% 

2 00% 

41% 

6 9% 

22 3 

H 

4 49% 

1 96% 

36% 

6 81% 

20 8 

s 

4 39% 

2 18% 

67% 

7 24% 

23 1 

S 

4 03% 

2 00% 

64% 

6 67% 

20 5 


Standard deviation 2 5 

These valuesUre not corrected for the error due to the addition of sodium oxalate as the 
anti-coagulant 
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mean of 0 6 mm Hg or a probable enor of the mean of 0 4 mm Hg The 
biological scatter is measured by a standaid deviation of + 2 5 mm Hg 
The values ranged from the lowest value of 17 mm Hg to the highest value 
of 25 3 mm Hg Our mean agiees very well with the mean value for 
pressure m the middle of the human capillaiy as determined by Landis’ 
measurements Values very much lughei than these would lead to an ab- 
sorption of the body fluids into the blood vascular system, their excretion 
through the kidneys, and a consequent dehydration of the body Values 
much lower than these would lead to generalized edema formation We 
believe that oui mean is very close to the actual value Our values are m 
essential agreement with those obtained by Schade, 12 Verney, 13 Landis, 16 and 
Muntwyler, Way, Binns and Myers 18 and are much lower than those ob- 
tained by Stalling, 10 Ivrogh, 14 Govaerts 15 and Kylin 1T 

We have determined the colloid osmotic piessure of normal dogs and 
have found it to a\ erage 18 5 mm Hg The highest value was 21 7 and the 
lowest value 17 2 mm Hg (table 4) 


Table IV 

Colloid Osmotic Pressure Values in Normal Dogs 


Date 

Albumin 

Globulin 

Fibrinogen 

Total 

Protein 

Osmotic Pressure 
mm Hg at 37° C 

2/3/31 

8/17/31 

3 49% 

2 69% 

41% 

6 59% 

21 7 

18 0 

9/1S/31 

4 81% 

2 47%, 

43% 

7 71%, 

17 9 

9/18/31 

4 56% 

2 23%, 

65% 

7 44%, 

18 8 

9/19/31 

4 90% 

1 77% 

58% 

7 25% 

19 6 

9/30/31 

3 61% 

1 24% 

45% 

5 30% 

17 3 

10/6/31 

3 8% 

1 69% 

44% 

5 93% 

17 2 

10/26/31 

4 67% 

16%, 

49% 

6 76% 

21 2 


Mean pressure 18 5 mm Hg 

(These values are not corrected for the error due to the addition of sodium oxalate as the 
anti coagulant ) 


Colloid Osmotic Pressure of the Blood Plasma in Cases of 
Nephrosis and Nephritis 

We 21 have made 24 determinations of the colloid osmotic pressure m 14 
cases of nephritis with edema (table 5) Whenever edema was present, the 
colloid osmotic piessure was always lower than 15 mm Hg, when the colloid 
osmotic pressure was 16 mm Hg or more, edema was absent or was being 
absorbed The average colloid osmotic pressure for these edematous cases 
was 8 mm Hg This value agrees well with the values obtained by 
Goevarts, 15 Schade, 12 Fahr and Swanson, 22 Muntwyler, Way, Binns and 
Myers 18 and Kylin 17 The colloid osmotic pressure of one case of chronic 
nephritis in uremia without edema was found to be 27 mm Hg This pa- 
tient, however, had hypertension and we have found that in hypertension 
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the osmotic pressure of the plasma proteins tends to be slightly highei than 
normal 


Table V 

Colloid Osmotic Pressure in Cases of Nephritis with Edema 


Date 

Name 



Fibrino- 

gen 

Total 

Prot 

Osmotic Pressure 
mm Hg at 37° C 

Edema 

6/9/30 

S M 

95 %? 



3 69% 

62 

4+ 

6/13/30 

S M 





88 

4+ 

6/18/30 

S M 





64 

4 + 

6/23/30 

S M 





10 1 

4+ 

8/11/30 

S M 





86 

4+ 

9/29/30 

D G 





9 2 

4+ 

4/14/31 

D G 





94 

4+ 

8/11/31 

D G 

2 14% 

1 76% 

65% 

4 55% 

10 6 

4+ 

10/10/31 

D G 

2 39% 

2 19% 

72% 

5 29% 

12 6 

4+ 

10/30/30 

B C 





10 8 

3+ 

7/18/30 

F H 





85 

4+ 

10/1/30 

F H 





94 

4+ 

10/7/30 

E W 





96 

4+ 

10/22/30 

O M 





10 2 

4+ 

8/7/31 

| M W 

1 14% 

163% 

47% 

3 25% 

7 6 

4+ 

12/27/32 

1 E J 





8 1 

4+ 

2/8/32 

E J 





66 

4+ 

1/2/33 

M A B 





8 1 

4+ 

8/3/33 

I C 

2 38% 

1 84% 

65% 

4 87% 

88 

4+ 

6/28/33 

D P 

1 28% 

151% 

40% 

3 19% 

66 

4+ 

6/29/33 

H N 

1 08% 

1 19% 

68% 

2 95% 

7 

4+ 

6/21/33 

E V 





10 6 

4+ 

3/20/35 

G L 

2 51% 

1 73% 

61% 

4 85% 

103 

3 + 


(These values are not corrected for the error due to the addition of sodium oxalate as the 
anti-coagulant ) 


The Effect of Gum Acacia Injections on Nephrotic Edema in Man 

In order to demonstrate that the edema in nephrosis and nephritis was 
due merely to a reduced colloidal osmotic pressure in the plasma, we searched 
for some inert colloid which could be injected into the blood stream and 
which would have no other effect than to raise the colloid osmotic pressure 
Hartmann 23 had shown that the intravenous injection of 30 per cent gum 
acacia in nephrotic patients led to a diuresis Thirty per cent gum acacia 
solution has a colloid osmotic pressure many times higher than that of nor- 
mal plasma In fact, a 6 per cent gum acacia solution has approximately 
the same colloid osmotic pressure as normal plasma Therefore it should be 
possible by injecting sufficient amounts of 30 per cent gum acacia to raise 
the colloid osmotic pressure to a point where edema would be absorbed 
Referring back to our scheme of a capillary if we raise the colloid osmotic 
pressure sufficiently we should move the equilibrium point near the middle 
of the capillary and therefore hate less transudation and more absorption 
We hate injected this solution into six patients with nephritis or nephrosis 
In only three of these cases was it possible to inject enough gum acacia to 
produce the desired effect Howeter, when sufficient gum acacia could be 






Table VI 

The Effect of the Injection of Gum Acacia in a Case of Subacute Glomerulonephritis with Edema 


EDLMA TORMATION AND EDEMA ABSORPTION 


877 


d E £ En d 

OO Cv CO 

CO OIOIOO Os 

l>» Tf CM 


UO CO to ^ 

toCs 00 ^ OO OO -h 
Cs — < roNOQiOiO^ 


CM 

VO VO UOVOVO^VOVO 


T 3 + 1 

3 C i; w 
rt O 
hJ 


u U V V u u 
u u u o u u 
O O O o O to 
vo to o to to CM 

rH ^(NtN^ 


Mill! 

U O U CJ V u 

u u o u o o 
O to O O to o 

to CM Ov O to o 
to to O os VO CM 

CM CM i 


<J u u u o u 
o o o u o u 
O O o to o o 
rt< to O to O 
CO to to OO Os I 


o u u u o o 

O O U U O V 

O to o o o o 

to CM O O to to 
^ -^4 CO VO 

CM CM -r—i 


o o u o o u 
o o o a o a 
O O O to O to 

OOO-^tot— 


u o o o u o 
a o u o o o 
o o o o to o 
O O •*— I O Os to 
Tf ^ to T}< ^ T}< 


° 6 ?e 5 


o o o 
o o o 
to CO 


to CO to CO to to 
CO CO CO to to CO 
tO SO CO C\ o 
CM CM CM CM CM to 


CO 

CO CO to to to to 

^*CO CO CO CO CO 

JO^^CM COrMO 

CM CM CM CM CM 



878 


ARTHUR C ICERKHOF 


injected without severe reactions marked diuresis followed We shall give 
the results of only one of these experiments performed in a case of subacute 
glomerulonephritis with very marked edema (table 6) The colloid osmotic 
pressure was 8 mm Hg and the patient on an intake of 400 c c a day was 
barely maintaining her fluid balance She was neither gaming nor losing 
edema On the first day of the experiment she was given intravenously 
300 c c of 30 per cent salt-free gum acacia furnished by the Eli Lilly Co 
This day with an intake of 600 c c her output rose to 1900 c c , a loss of 
approximately 1300 c c of body fluid The next day she was given 400 c c 
of gum acacia and again lost approximately 1300 c c of fluid The third 
day she was given 300 c c gum acacia and lost approximately 1400 c c moie 
fluid than she took in On this third day the osmotic pressure of the plasma 
colloids was 12 mm Hg before the last injection of gum acacia, while after 
the injection the osmotic pressure was IS mm Hg J Several days later the 
osmotic pressure was still 13 mm Hg The patient continued to put out 
large amounts of fluid In a period of seven days she lost 11 liters of edema 
fluid with a corresponding loss m weight The mere addition of an indif- 
ferent colloid to the blood plasma increased the total colloid osmotic pressure 
to a point at which fluid was drawn into the blood, carried to the kidneys and 
excreted as urine, thus producing a marked diuresis During the time of 
this very marked diuresis of water there was also a very marked increase 
m the output of salt At the height of the diuresis, the patient put out 17 4 
gm of salt in one day on an intake of 2 5 gm of salt In other words, this 
patient was putting out urine which contained nearly the same amount of 
salt as is present m normal tissue fluid This tends to prove that the kidney 
is able to excrete salt very readily in nephrosis or nephritis with edema if the 
colloid osmotic pressure is raised sufficiently so that tissue fluid can be ab- 
sorbed These experiments also prove that the increase of the colloid 
osmotic pressure by some inert colloid not normally found in the blood is 
sufficient to cause an absorption of the edema with consequent excretion of 
water The kidney itself has no difficulty in excreting water and salt if 
water and salt can be absorbed from the tissue spaces 

Conclusions 

1 The edema fluid in nephritis, nephrosis and cardiac failure is a nearly 
pure ultrafiltrate of the blood plasma 

2 The formation of edema is for the most part a result of imbalance 
between the forces of capillary hydrostatic pressure and colloid osmotic 
pressure of the plasma A substantial increase m capillary pressure or de- 
crease in colloid osmotic pressure or a combination of both results in edema 
formation 

3 The method of Schade for the determination of the “ onkotic ” pres- 

* Immediately after injecting gum acacia fluid is drawn into the blood, the plasma 
volume is increased and the colloids are diluted Therefore the calculated colloid osmotic 
pressure is never attained 



EDEMA FORMATION AND EDEMA ABSORPTION 


879 


sure is the logical method for the determination of the “ effective ” colloid 
osmotic pressure of the plasma because it measures the hydrostatic pressure 
at which ultrafiltration of the plasma salt and water just equals the reab- 
sorption For this reason in using this method it is unnecessary to calculate 
or measure the Donnan effect The thermostatic control of temperature 
rules out any sudden thermometric effect during the measurement 

4 The normal colloid osmotic pressure of the plasma in man is ap- 
proximately 214 + 25 mm Hg 

5 The normal colloid osmotic pressui e of the plasma in dogs is 18 5 mm 

Hg 

6 In nephrosis and nephritis with edema the colloid osmotic pressure is 
usually lower than 1 5 mm Hg and averages 8 mm Hg 

7 The injection of concentrated solutions of an inert colloid (gum 
acacia) increases the colloid osmotic pressure of the plasma and causes a 
disappearance of the edema with a corresponding diuresis of water and salt 
in the same proportions as they are found in edema fluid 

8 Retention of salt in nephritis is not due to renal insufficiency but is 
consequent to prerenal deviation m the ultrafiltrate or edema fluid 
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CUTANEOUS MANIFESTATIONS IN PSYCHOTIC AND 
PSYCHONEUROTIC INDIVIDUALS " 

By Eugene F Bogen, MD , St Cloud , Minnesota 

It is known that, as a result of their disorder, a small percentage of in- 
dividuals with nervous or mental abnormalities develop habits which result 
in skin lesions, or even may become victims of constantly self-inflicted in- 
juries to the skm or mucous membranes These are cases of true dermatitis 
factitia Some of these acts may be the result of a desire for attracting 
sympathy or attention to the individual, as in one of the cases mentioned 
recently by Klauder 1 in which a hysterical woman systematically and secretly 
used lysol to produce extensive wheals or bands on her arms, which were 
exhibited to her acquaintances for their commiseration Such cases are, 
however, merely behavior problems , although a mental or nervous disorder 
is responsible for the abnormal habit, it is not directly causative of the cu- 
taneous lesion 

There appears to be a certain amount of evidence that m various psy- 
choses, psychoneuroses and neuroses, in some types more than in others, 
there is a tendency to the development of more or less definite types of skin 
diseases , that is to say that, whatever may be the mode m which the effect 
is produced, these mental and nervous disorders are etiologic factors m the 
production of certain types of skm lesions 

The literature dealing with this subject is not voluminous, and, especially 
as regards the psychoses and psychoneuroses, is indefinite and lacking in 
clinical precision I have, therefore, thought that it would be of interest 
to set down my personal clinical findings m the observation of a very con- 
siderable number of psychotic and psychoneurotic patients, m a definite per- 
centage of whom skm lesions were observed, without there being, so far as 
could be observed, any other etiologic factor than the psychogenic one, 
further, to classify as far as possible the types of cutaneous lesions associated 
with definite psychogenic states and finally, to give the therapeutic result 
following a particular mode of treatment 

The data, which I have tried to make as complete as possible in regard 
to the clinical aspects, may, I hope, induce others, who have the opportunity, 
to make similar observations, with a view of verifying whether it is merely 
a conjecture or an established fact that psychogenic disorders are definite 
etiologic factors in cutaneous disorders , also, perhaps, to discover the mode 
of causation 

Theoretically , there are different ways in which nervous and mental 
disorders may affect the skm, especially its trophism Of these perhaps 

* Received for publication April 10, 1937 
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the most likely are the increased excitability and emotionality, acting prob- 
ably on either or both the endocrine or other body secretions or the autonomic 
nervous system, particularly the trophic or sensory nerves supplying the 
nutrient vessels Such factors are known to affect the skin in normal 
as well as in neurotic and psychotic subjects, but m psychotics especially 
the abnormal emotionality should be a particularly strong factor in producing 
effects upon the skin, although we are much in the dark in regard to..the_ 
exact mechanism of such production 

A brief resume of the available literature will be in order b/ic 
my personal contribution It will be noted that the authoiVq/citmg 
more attention to the effects of emotionality upon the skm /in jed give 
subjects than in psychotics or psychoneurotics / £v* 

Eller 2 was one of the first in this country, m 1929, to write on the sub- 
ject of nervous and mental factors affecting the skin He mentions as a 
recognized fact that the blood vessel tonus is regulated by several factors 
among which may be included the psyche acting through the visceral 
nervous system, either the parasympathetic or sympathetic These in turn 
may be influenced by the internal secretions This vascular influence, of 
course, occurs in the skm as well as in other organs 

According to Eller, the skin conditions occurring in this group are ( 1 ) 
dermatitis factitia, (2) the compulsion neuroses, namely, dermato-thalassia, 
etc , (3) dermato-phobias, (4) emotional urticaria, (5) hysterical pemphi- 
gus, which is said to exist, (6) alopecia areata, lichen planus and certain 
eczemas of psychogenic origin 

Eller cited Strandberg who observed the frequent occurrence of vaso- 
motor and trophic disturbances of the skm in insane persons, among which 
he included acrocyanosis, abnormal hair growth, anomalies of sweat secre- 
tion, trophic and other disturbances of the nails, etc , especially m patients 
with dementia praecox 

Bonjour, 3 writing in 1929 upon the influence of the mind on the skin 
cites Sack (of Baden-Baden) who expressed the belief that in certain psycho- 
genetic phenomena the skm could be used as an organ of expression, espe- 
cially if it had some pathologic disposition to act thus Bonjour himself 
thought that warts, eczema and urticaria could be therapeutically influenced 
by suggestion, patients showing such lesions were persons whose nervous 
systems were affected either through emotions or through some other cause 
of excitement 

Joltrain 4 states that “ Emotional shock is always followed by a humoial 
disequilibrium — a hemoclastic crisis which is always followed by a series 
of phenomena Herpes, dermatographism, etc appear after strong emo- 
tions m those having such a disposition Emotion can be considered as an 
antigen, as something which in a hypersensitive organism frees sensitizing 
substances ” 

Horan G insists that the emotions acting through the endocrmes and cir- 
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culatory systems can and do bring about many pathologic conditions of the 
skill 

Stokes 6 of Philadelphia, writing m 1932, says “I have reached the 
belief that it is often impossible really to comprehend the urticarias of adult 
life, which are of more than two weeks’ duration, without a genuine study 
of the personality problems involved ” In an article published in 1930 
Stokes and Pillsbury 7 stated “ The larger our experience, the more careful 
our search, the moie we are inclined to believe that in the urticarias and 
urticarial dermatitides of middle life, m the diathetic eczemas and rosacea, 
and even m dermatoses, which, like epidermatophytoses, seem far removed 
from psychologic considerations, the tension make-up, the personality defect, 
the conflict and anxiety, the repression and complex, have their place as 
causal influences ” These writers considered that the mode m which the 
psychologic factor acts to produce urticaria was that emotion predisposed 
to acidity, acidity favored production of the gas bacillus, and the gas bacillus 
caused production of lustamme and wheals on the skin 

Crutchfield, 8 writing in 1932 upon the emotional and psychic factors in 
skin disease, classes these types of skm lesions m four groups 

1 Those in which there is some definite organic pathologic lesion m the 
sensory or trophic nerve , 

2 Those conditions which are a result of pathologic changes m the 
peripheral nerves (trophic ulcers, gangrene) , 

3 Those conditions in which no known pathologic lesions exist m the 
nervous system but m which skin lesions are pronounced 

4 Disturbances m the autonomic nervous system This is the group 
in which emotions play the most important part 

There is a less definite class composed of skin diseases which cannot be 
placed in any anatomic group but which are produced by the emotions of 
the patient These may be aggravated, prolonged or become incurable due 
entirely to the mental reactions of the patients 

Klauder 1 has just published an article on the psychogenic aspects of skin 
diseases He gives a long list of such lesions which, besides those of a cir- 
culatory or sensory nerve origin, includes stigmata, trichotillomania, angio- 
spasm, etc He mentions anesthetic areas observed m hysterical patients, 
also, that psychoneurotics have a peculiar lability of the vasomotor apparatus 
manifested in disorders of the peripheral circulation Peripheral circulatory 
disturbances in psychopathy are stressed IClauder thinks that dermato- 
graplnsm of psychoneurotics is closely related with angioneurotic edema, 
urticaria and frank dermatitis or acute eczema Further, that cutaneous 
phenomena, characterized by vascular dilatation, erythema and exudation, 
when appearing and disappearing suddenly are suggestive of psychic or al- 
lergic causation 

My personal observations refer to skin lesions noted in psychotic and 
psychoneurotic individuals for which no other etiologic factors could be 
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found apart from the nervous or mental disturbance A total of 1350 such 
patients was observed The average age was 44 years, the minimum, 38 
years Of this total group, 150 patients were classed as psychoneurotics, 
and of these 27 (18 per cent) showed or developed skin lesions during the 
period of treatment, 1200 patients were classed as psychotics and, in these, 
76 cases (6 33 per cent) of skin diseases were observed or developed during 
the period of treatment 

Table I 


Percentage of Sktn Diseases in Sub-Groups of Psychoneuroses 
ISO Cases (11% of total patients observed) 



No Cases 

Percentage of 

Sub-group 

Skin Lesion 

Psychoneurosis 

Observed 

Group 

Hysterical 

14 

9Vs% 

Anxiety state 

9 

6% 

Psjchasthenia 

4 

2 H% 

Total 

27 

18% 


Table 1 gives the percentage of each psychopathologic sub-group for the 
psychoneurotic cases and the total percentage of skin lesion cases observed 
m each sub-group 

Table II 


Types of Skin Diseases Accompanying Psychoneuroses 


Type 

SUB-TYPL 

No of patients 
in group 

Type of 

Skin Diseases 

No in group 
under treatment 

<L> 

U 

O 

> 

o 

u 

o 

& 

Improved 

Unchanged 

Remarks 




Acne vulgaris 

8 

2* 

1 

5 

*Skin lesions cleared up and 









remained symptom free for 


y u 







over nine months 


« fa 

14 

Herpes zoster 

4 

o 

3* 

1 

*Suffered a relapse whenever 









treatment was discontinued 


>* 


Seborrheic dermatitis 

2 

o 

1* 

1 

improved also in general 

CO 

X 







health- — mentally and phys- 

O I 
Cr5 i 








ically 

U 

25 1 

H U 


Acne vulgaris 


2 

1 

2 

This entire group improved in 

O 

S3 1 

U H ! 


Eczemas of undetermined 





general health 

V 

X H 

9 

origin 


ill 

1 

2 


(/) 

eu | 

5 cn | 
< 


Dermatitis factitia 

1 


1 

0 



■ 


Impetigo 

2 

Q 

1 

I 



< 5 

4 

Seborrheic dermatitis 

1 


1 

0 



i ►— i f-t 

u « 


Urticaria 

mm 


0 

0 

*Skin lesions cleared up after 


s « 
i* H 



■ 




21 months of treatment 


“Recovered” as here used indicates that the manifestation did not recur for a period of 
three months 


Table 2 gives the types of skin lesions observed m the foregoing psycho- 
neurotic sub-groups with the result of treatment 
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Table III 

Percentage of Skin Disease in Sub-Groups of Psychoses 

PSYCHOSIS 

1200 Cases or 89% of Total Patients Observed 


No Cases Perce 

Skin Lesion Ps; 

Sub-group Observed C 

Dementia praecox 49 4 

Manic depressive 16 1 

Psychopathic personality 6 

Psychosis with mental deficiency 3 

Miscellaneous undiagnosed psychosis 2 

Total 76 6 


Table 3 gives the percentage of each ps) cho-pathologic sub-g 
1200 psychotic cases and the percentage of skin lesions observed l 
group 


Table IV 


Types of Skin Diseases Accompanying Psychoses 
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Table IV — Continued 


« 

Ps 
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H 

« 

P 

£/) 

No of patients 
in group 

Type of 

Skin Disease 

No in group 
under treatment 

Recovered 

Improved 

Unchanged 

Remarks 

Manic 

6 

Urticaria 

Seborrheic dermatitis 

B 
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0 
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pressed 

8 

Acne vulgaris 

Herpes zoster 

Psoriasis with infiltrated 
patches 

Eczema 
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Melancholy 

2 

Urticaria 
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Improved in general mental 
and physical condition while 
on treatment 

Psychopathic 

Personality 

6 

Dermatitis factitia 

Herpes zoster 

Acne vulgaris 
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Seborrheic dermatitis 
Fungus infection of scalp 

2 

1 

0 

0 

1 

1 

1 

0 


Misc Undiag- 
nosed Psychosis 

2 

Ichthyosis hystrix 

Eczema of undetermined 
origin 

1 

1 

0 

0 

1 

1 

0 

0 

Clinical improvement in me- 
tabolism and gastrointestinal 
functions, also mentally 


“Recovered” as here used indicates that the manifestation did not recur for a period of 
three months 


Table 4 gives the types of skin lesions observed m the psychopathic 
sub-groups with the psychotic sub-groups, and the result of treatment 

Table 5 gives a comparison of the results of treatments of skin lesions 
in the two mam groups 
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Table V 

Comparative Response to Treatment of Skin Diseases in Psychoneurotic and Psychotic Cases 
Total Number of Cases Observed = 1350 
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Recovered = Five or 18% 

Cases in which skin lesions developed 

Improved = Ten or 37% 

27 Cases or 18% of Group 

Unchanged = Tu'elve or 44% 

Cases in which skin lesions were not observed 

123 Cases or 82% of Group 



Recovered — Nine or 11% % 


Cases in which skin lesions developed 

Improved = Thirty-two or 42% 

76 Cases or 6J^% of Group 1 

Unchanged = Thirty- five or 46% 


Cases in which skin lesions were not observed 
1124 Cases or 93%% of Group 


The skin lesions which were observed in the two groups were as follows 

Acne vulgaris 
Dermatitis factitia 

Pellagra with characteristic facies, pigmentation and exfoliation 

Parapsoriasis lichenoides 

Psoriasis with deeply infiltrated patches 

Ichthyosis hystrix 

Herpes zoster 

Dermatophobias 

Seborrheic dermatitis 

Pruritus 

Eczemas of undetermined origin 

Studies of urine, blood, and basal metabolic rate were made routinely 
The urine showed no significant departure from normal Blood cholesterol 
was within normal limits m most of the patients The fasting blood sugar 
was normal The basal metabolic rate varied between minus 24 and plus 20 
In this gioup of cases the schizophrenics had the lowest basal metabolic rate 
None of these patients, regardless of the metabolic rate, showed any signs of 
disturbed thj-roid function 

Roentgen-rays of the pituitary region showed normal size of the sella 
turcica without erosion m practically all the cases so studied One case 
showed an abnormally large sella but without evidence of erosion 
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Treatment of these psychotic and psychoneurotic patients with skin 
lesions consisted of the administration of U S P standardized thyroid m 
tablets, in doses from % to 3 grams per day, and of injections of V2 c c of 
antuitrm every other day The dosages were varied to some extent accord- 
ing to the level of the basal metabolic rate, the pulse, weight, skm lesions 
and the degree of mental disturbances 

The response to this treatment was more favorable 111 psychojieurotic 
than in the psychotic group (table S) In cases 111 which improvement took 
place the change was noted after three or foui months of treatment (tables 
2 to 4 ) 

The use of this form of therapy was largely empirical It was sug- 
gested by the fiequency of endocrine disturbances associated with psychosis 
or psychoneurosis The results obtained are not considered decisive 
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AN ANALYSIS OF 62 CASES OF PRIMARY CARCINOMA 
OF THE LIVER BASED ON 24,400 NECROPSIES 
AT BELLEVUE HOSPITAL * 

By Einar G GusTArsoN, M D , New Y oik , N Y 

The material for this study of primary carcinoma of the liver was 
derived from 24,400 consecutive autopsies performed at Bellevue Hospital 
from 1906 to 1936 In selecting these 62 cases a review of all cases included 
in our protocols as primary carcinomata of the liver was carried out Those 
cases which, either on analysis of the protocols, or, microscopically, did not 
represent typical examples of carcinoma, were excluded, together with those 
in which clinical records or microscopic preparations were not available 
All cases were likewise excluded m which duct cell carcinoma of the pan- 
creas was suspected, microscopically or otherwise 

In this presentation the classification and diagnostic criteria layed down 
by Eggel 1 are adhered to Those cases with invasion or destruction, or 
with metastases, or with neoplastic thrombus formation, visible either 
grossly or microscopically, or both, are termed carcinoma 

Macroscopically three groups are considered 

1 The nodular form, in which the neoplasmic growth is represented by dis- 

crete nodules, varying in size from a few millimeters to several 
centimeters These nodules may involve one or more lobes 

2 The massive form, m which there is one massive nodule occupying an 

entire lobe, usually the right There may be numerous smaller tumor 
nodules in adjacent liver tissue This form frequently merges with 
that of group 1 

3 A diffuse form in which it is impracticable to differentiate carcinoma 

from cirrhosis of the liver, except microscopically 

Microscopically, the differentiation between the primary liver cell and 
bile duct types is considered Cases occur m which a differential diag- 
nosis is difficult or impossible to make because of varying pictures in dif- 
ferent parts of the tumor growth These are included under a separate 
heading, namely, indeterminate or dual origin According to this micro- 
scopic classification, 39 of the Bellevue Hospital cases are of liver cell type, 
21 of bile duct type, and 2 of indeterminate or dual origin These figures 
are presented at this point in anticipation of further analysis which depends 
on this division 

No individual survey has heretofore been made of so large a group 
Hale- White analyzed 25 cases occurring in 18,500 necropsies, an incidence 
of 0 lu per cent Mclndoe and Counseller “ analyzed 62 cases collected 
from 42,2/6 necropsies, an incidence of 0 14 per cent The limits of vana- 

* Received for publication June 10, 1937 

From the Department of Pathology, Bel!e\ue Hospital 
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tion of incidence extend from 0 08 per cent by Mclndoe and Counseller in 
their own cases, to 0 33 per cent by Von Glahn and Lamb 4 and Fried 5 In 
the present analysis the incidence was found to be 0 25 per cent, or one case 
of primary carcinoma of the liver in every 394 necropsies 

The sex incidence m the 62 cases at Bellevue Hospital was 53 males 
and 9 females However, accurate figures on the number of necropsies in 
males and females weie not obtainable, the approximate latio being three 
males to one female, thus giving a corrected incidence of 18 males to 9 
females Eight of the nine cases in females were in the bile-duct group 
and one in the liver cell group The significance of this is not clear Are 
the possible underlying etiological factors of significance?' Does the pre- 
dominance of cirrhosis of the liver in males play a role? No definite answer 
to these questions is available as yet 

In the Bellevue Hospital senes 53 cases occurred m the white race, 4 
in negroes, and 5 m the yellow lace (4 Chinese and 1 Japanese) These 
latter figures comprise 6 4 per cent and 8 1 per cent, respectively, of the 
present series 

The incidence in negroes parallels the admission rate of that race to 
Bellevue Hospital That of the yellow race, however, is much higher than 
the admission rate Strong and Pitts 6 of Vancouver, where the Chinese 
populace is relatively larger than that of New York City, reported a highei 
incidence of primary carcinoma of the liver in the )ellow race They re- 
ported nine cases of primary carcinoma of the liver occurring m 1024 
necropsies Of the 9 cases eight were in Chinese The number of neciop- 
sies on Chinese in their series was 115, making an incidence of 6 9 per 
cent in Chinese as compared with 1 case in 909 necropsies m white people, 
or an incidence of 0 11 per cent 

The yearly percentage incidence in the autopsy series of pnmary car- 
cinoma of the livei including both liver cell and bile duct origin has shown 
great variation over the course of years from which this series is taken 
No definite trend towards an increasing oi decreasing incidence is determin- 
able from our figures 

The average age incidence in the Bellevue Hospital series was 52 5 years 
— that of the liver cell type 51 2 years, and that of the bile duct type 54 8 
years, no cases occurred m children Classed according to decades the 
highest incidence is in the fifth, sixth and seventh decades, as shown m the 
following table 

Table I 


Age Incidence Liver Cell Bile Duct Dual Origin 


30-39 

40-49 

50-59 

60-69 

70-79 

80-89 


3 3 
12 6 
14 4 
8 7 
1 0 
1 1 


2 
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Analysis of Clinical History and Physical Findings 

Clinically, it is impossible to distribute these cases into their respective 
anatomical groups An attempt has been made to classify them clinically 
into one of the following six groups 

1 Those cases presenting chiefly history and symptomatology of cirrhosis 

of the liver This group comprises the largest number (18) 

2 Those cases presenting chiefly history and symptomatology of disorders 

of biliary or gastrointestinal tracts This group comprises the 
second largest group (14) 

3 The third group comprises those cases which present signs of a malignant 

growth at some site m the body characterized, clinically, by loss of 
weight, weakness, appearance of metastatic nodules elsewhere, etc 
In this group are 14 cases, four of which were diagnosed clinically 
as primary carcinoma of the liver 

4 Those patients who enter the hospital on the surgical services and die 

before or shortly after intervention due to spontaneous hemorrhage 
from a ruptured carcinomatous nodule of the liver There are three 
cases m this group 

5 Those patients whose symptoms and signs do not point to pathological 

changes in the liver There are six cases in this group 

6 Those patients dying before any diagnosis is possible In this group are 

seven cases 

Many of the cases in one group merge with cases of other groups This 
fact explains the difficulty m formulating a clinical picture for a disease 
which is so variable m its symptomatology 

The majority of these patients entered the hospital with complaints 
either directly or indirectly referable to the liver The following analysis 
shows the variety of complaints together with the average duration of each 


Complaint 

Vague gastrointestinal symptoms such 
anorexia, occasional vomiting, etc 
Ascites 

Right upper quadrant pain 

Weakness 

Jaundice 

Edema (dependent) 

Loss of weight 
Dyspnea 

General abdominal pam 

Fever 

Diarrhea 

Hematemesis 

Metastatic foci 

Enlarged nodes of neck 
Chest pam 
Ulcer of eye 


Average Duration of 

20 6 weeks 

19 9 weeks 

16 6 weeks 

10 2 months 

9 4 weeks 

5 4 \\ eeks (all m liver cell type) 

5 Unknown 

4 Indefinite 

3 24 hrs or less 

2 1 week 

1 7 weeks 

1 1 dav 

1 1 month 

5 1 month 

1 6 months 


Number of Cases 
as dyspepsia, 


1 lie usual case had two or three major complaints However, patients 
with vague gastrointestinal symptoms, right upper quadrant pain (fre- 
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quently simulating that of cholecystitis) and rapidly accumulating ascites 
comprise the largest group of cases Loss of weight as a symptom plays an 
apparently minor role, having been mentioned in only five cases This 
may be explained on the basis of the counteracting gam of weight due to 
ascitic accumulation Several patients sought medical attention because 
friends noticed then rapidly increasing girth Rolleston T reports that two 
of his patients gained weight This might well be explained on the basis 
of ascites Edema, especially of the dependent sort, was complained of in 
only five cases, although it was found more frequently on physical examina- 
tion It usually appears late in cases of primary carcinoma of the liver 
and is of differential significance m those patients with complaints referable 
to cardiac decompensation Often, it may be difficult to separate the 
symptomatology of one from the other This was true in three of the 
above patients Fever as a chief complaint was present in two cases only, 
one m each type of carcinoma This will be consideied m greater detail 
under clinical findings Hematemesis occurred once only as did diarrhea 
The former fact is of interest because of its highei incidence m uncompli- 
cated cirrhosis of the liver In primary carcinoma of the liver, the course, 
as will be emphasized, is much shorter from the onset of symptoms to exitus 
than is that of cirrhosis of the livei Collateral cu culation is not as well 
established, therefore, as it is in cirrhosis of the liver 

Course 

The average course from onset of symptoms to death was 3 2 months 
Taken individually, that for the liver cell type was 2 5 months, that for 
the bile duct type 4 17 months In ten cases the course was not ascertain- 
able These figures are unsatisfactory No definite point of onset of the 
carcinomatous transformation could be ascertained In many patients 
symptoms were masked or so negligible that they weie not mentioned 
Having no definite point of inception of the malignant process to compute 
from, the known time of onset of the more severe complaints was used as 
the criterion from which to estimate the onset of the disease However, 
one does learn from these figures that the duration of the illness from the 
onset of symptoms to death is a short one, more so in the liver cell tjpe 
than m the bile duct type The extent of liver involvement seems to be 
correlated with the length of life Those patients who show less extensive 
involvement of the liver pursue a somewhat longer course, as do those in 
whom the cirrhotic process m the liver is less severe 

Etiology 

Karsner,® reviewing nine cases clmicall} and pathologically, considered 
several factors as possible contributing causes, among which were alcohol, 
tobacco and opiates Syphilis w'as not mentioned m any of his cases In 
the present analysis it w'as impossible to consider all these factors inasmuch 
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as reference to many of them was not made However, syphilis and alcohol 
were mentioned eithei m the affirmative or negative m the majority of 
instances 

In ten cases of the present series, nine of which were of the liver cell 
type, indications of syphilis weie present, such as positive Wassermann 
reactions, positne histories and affirmative postmortem findings In 22 
patients a history of overmdulgence in alcohol was obtained Nine were 
heavy drinkers either m the past or at the time of admission The remainder 
of the 22 patients fell m the class of model ate drinkers In ten cases no 
information was available on this point Here also the evaluation can 
readily be seen to be extremely difficult because of the personal equation in- 
volved The distribution of the cell types was approximately equal No 
notation on any of the above cases was made as to the incidence of pellagra, 
peripheral neuritis or beriberi 

The physical findings vaned greatly In some instances no physical 
changes referable to carcinoma of the liver were detectable In others, 
the findings were more indicative of pathological changes m the liver 

Geneial Appeal ance In spite of the absence of loss of weight m the ma- 
jority of the patients, emaciation or signs of poor nutrition were recorded 
m the greater percentage 

Jaundice Jaundice was present in 32 patients, or m 516 per cent, at 
some time during their hospitalization It was usually mild in type There 
was a noticeably higher incidence of jaundice in the bile duct than m the 
liver cell type, 57 1 per cent in the former, 46 1 per cent in the latter This, 
compared with the incidence of jaundice in cirrhosis of the liver, is higher, 
that m cirrhosis being less than 30 per cent of all cases at some time in their 
course, and then usually slight and frequently transient Jaundice was 
relatively infrequent m the massive type of primary carcinoma The reasons 
for this will be evident after consideration of the naked eye pathological 
changes 

Ascites Ascites was present m 28 cases, or in 45 2 per cent The in- 
cidence was about equal in both the bile duct and liver cell types 

Hepatomegaly The percentage of patients m whom the liver was either 
palpable or enlarged on percussion was 70 0 per cent, or m 44 cases In a 
large number of patients the presence or absence of nodularity was difficult 
to determine because of ascites However, it was mentioned m 28 of the 
44 cases The liver was tender m only five cases Rolleston states that as 
a rule, patients with cirrhosis of the liver and carcinoma complain oftener 
of tenderness than those without carcinoma This statement is not borne 
out m the present series where the liver was tender m a minority of patients 
Patients with carcinoma complained of pain more frequently, usually located 
in the right upper quadrant, than those with portal cirrhosis alone This 
fact has been mentioned by several writers 

Splenomegaly The spleen was palpable in one case only This in part 
was probably due to interference by ascitic accumulation 
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Dependent edema was present in eight cases In all of them there was 
ascites as well 

Hemoglobin determinations and red blood counts were done in 20 cases 
The average in these cases was 73 per cent hemoglobin with 3 41 million red 
blood cells, the extremes vaiymg from 49 to 96 per cent hemoglobin and 
2 51 to 5 1 million red cells White blood counts were done m 25 cases, 
the average count being 10,920, the extremes varying from 7000 to 21,800 
Icteric indices were done m several cases but no conclusions appear to be 
justifiable m so small a number of determinations 

Tempeiatuie Fever was observed in 29 cases This, as a rule, was 
mild, varying from 99 to 101 degrees Fahrenheit In four patients m whom 
the temperature reached a higher level, clinical signs of pneumonia were 
present In short, fever was present in 25 patients in whom no findings 
referable to infection or other source of fevei were found This constitutes 
47 3 per cent, inasmuch as nine cases ran no clinical course This figure is 
somewhat lower than that reported by others 

Pathology 

Classification The gross pathological changes in the liver comprise, first, 
those of the tumor itself and second, those of the associated cirrhosis, when 
present According to the classification of Eggel, the 62 cases m this series 
fall into the three groups as follows 

Massive type 13 cases, nine of which were of liver cell and four of bile duct origin 

Multinodular type 37 cases, 23 of which were of liver cell, 12 of bile duct, and two of 

dual origin 

Diffuse type 12 cases, six of which were of liver cell and six of bile duct origin 

The above figures show the preponderance of the multinodular type over 
the combined diffuse and massive types A still larger number of cases, 
however, might well have been classified as of the massive type had it not 
been for the fact that many small secondary nodules were present in the left 
lobe of the liver 

Cut hosts of the Live t The association of cirrhosis of the liver m these 
cases is frequent Eggel reports an incidence of 85 per cent of cirrhosis of 
the liver m primary liver cell carcinoma, and 59 per cent in the bile duct 
type Karsner reports cirrhosis in the nine cases studied by him, four of 
which were of liver cell origin, and five of bile duct origin In the present 
series many cases were diagnosed by the naked eye as combining primary 
carcinoma and cirrhosis of the liver However, on microscopic examina- 
tion several fallacies became apparent First, as mentioned by Eggel, is 
the desmoplastic reaction to the tumor growth that is present m both forms, 
although it is more severe in the bile duct type In order to ascertain the 
presence or absence of cirrhosis, one must take sections far enough from 
the tumor tissue m order to exclude desmoplastic reaction Second, the 
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pressure of tumoi nodules, togethei with necrosis of surrounding tissue and 
subsequent fibroblastic reaction, must be considered m determining the 
presence of a cirrhotic process One must examine uninvolved tissue to 
exclude these factors Third, biliary obstruction due to tumor encroach- 
ment on bile radicles frequently causes fibrosis of liver tissue In such 
situations, however, the fibiosis is usually biliary in origin rather than portal 

With the above facts in mmd, an attempt was made to ascertain the 
incidence of cirrhosis of the livei m the present series In some instances 
it was impossible to make this decision because of the presence of tumor 
tissue throughout the lner These cases were usually of the multinodular 
type They were six in number It was found that 25 of the 39 cases of 
carcinoma of the liver cell type, or 64 1 per cent, were attended by some 
degree of cirrhosis, while only seven of 21 cases of bile duct origin, or 33 3 
per cent revealed detectable cirrhosis These figures are somewhat lower 
than those of Eggel’s His cases, however, were collected in greater part 
from different sources, and many of them were classified without benefit of 
microscopic examination 

Mia oscopic Types of Carcinoma As already mentioned, there are three 
microscopic types of pnmary carcinoma of the liver — the liver cell, bile duct 
and dual or indeterminate 

The liver cell type of carcinoma is composed of strands and cords of 
large polygonal cells with pinkish cytoplasm and large round vesicular nuclei 
frequently having one or two nucleoli These cells are arranged m cords 
and may even simulate lobules of liver tissue The cells at the edges of the 
tumor nodules may frequently be traced in the process of transition from 
apparently normal liver cells No central veins aie discernible in these 
tumor nodules, but bile is often present m the intercellular spaces and in the 
accompanying biliary radicles which, m some instances, show marked pro- 
liferation The formation of giant cells by amitotic division is frequent 
There are usually moderate or even marked signs of anaplasia, characterized 
by variations m the size and shape of the cells as well as in their staining 
properties In the majority of these cases tumor invasion of the veins and 
lymphatics may be detected microscopically 

The bile duct type of tumor, m contrast to the liver cell type, assumes the 
appearance of an adenocarcinoma, the lining cells varying from low cuboidal 
to tall columnar, depending on their origin from the smaller or larger biliary 
radicles The cytoplasm is usually clear, somewhat basophilic, with round 
or oval, hyperchromatic nuclei Nucleoli and giant cells are much less fre- 
quent than m the liver cell type At times the structure of the tumor may 
vary from simple bile duct proliferation to that of a true adenocarcinoma 
There is a more marked desmoplastic reaction in the bile duct than in the 
liver cell type As in the liver cell type there is evidence of invasion of 
veins and lymphatics by tumor tissue 
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In both types theie is usually moderate lymphocytic leaction in the 
stroma This is pionounced in cases associated with cirrhosis of the hvei 
The dual or indeterminate type is rare The fact that in this type dif- 
ferentiation is so irregular suggests a highei degiee of malignancy as fai 
as microscopic evidence may be depended upon to estimate the degree of 
malignancy of any tumoi However, with only two cases from which to 
draw conclusions, little can be said on this point with any measure of cer- 
tainty Both cases m question, however, metastasized to the lungs This 
fact supports the view that tumors of dual oiigm tend in the direction of a 
somewhat exalted degree of malignancy 

Hemochromatosis No figures on the incidence of hemochromatosis m 
primary carcinoma of the liver aie available In the piesent series there 
were encounteied six cases, 01 an incidence of 9 9 per cent In all six cases 
there was an associated cirihosis of the liver However, there weie only a 
total of 32 cases in the 62 cases of this series which had cirrhosis of the liver 
This, therefore, would give an incidence of 18 7 pei cent of hemochro- 
matosis m those cases of primaiy carcinoma of the liver associated with 
cirrhosis The incidence is noticeably higher than that of hemochromatosis 
in cirrhosis of the liver without primary carcinoma which has been variously 
reported as occurring in 7 to 10 per cent of all such cases 

Size of Livei The size of the liver was mentioned m 48 of the 62 cases 
of primary carcinoma in this senes The average was 2900 grams In 
four the livei was mentioned as “ normal ” or “ small ”, m eight as “ large ” 
and in one case no mention was made of the size The average size of the 
liver in 30 cases of the liver cell t>pe was 2834 giams, while that in 17 cases 
of the bile duct type was 2990 giams 

Ascites Ascites was piesent in 45 cases, or in 72 6 per cent — the most 
constant finding of the series This vaiied in amount, averaging three 
to four liters The ascites was bloody in six cases, two of which showed 
superficial necrosis of tumor nodules with ruptuie and hemorrhage In 
seven others ascites was serosangumous in chaiactei 

Splenomegaly Splenomegaly was piesent in the majonty of cases In 
39 of the 62 cases where the weight was mentioned, the average was 354 
grams, and was slightly higher m the bile duct type In 13 cases the spleen 
was mentioned as “ noimal ” m size, while in six it was “ enlarged ” No 
mention of size was made in four cases It has been said that the incidence 
of splenomegaly is in direct propoition to that of neoplastic thrombosis of 
the portal or splenic veins In 27 cases of the livei cell type analyzed in this 
paper, the average weight of the spleen was 331 grams Of these, 11 
showed neoplastic venous thrombosis, 10 involving the portal vein (and, 
m three of them, the splenic vein as well), and in one case mtrahepatic venous 
channels Sixteen had no naked eye evidence of thrombosis In one of the 
11 cases with venous thrombosis, the spleen weighed 90 grams In the 
others it weighed over 150 grams In 12 cases of the bile duct type the 
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average weight of the spleen was 380 giams Neoplastic venous throm- 
bosis was mentioned m three and in all of them the spleen weighed over 1 50 
grains The heaviest spleen m the entire series weighed 900 giams and 
showed no naked eye evidence of tumoi thrombosis of any part of the portal 
system The explanation of the splenomegaly on the basis of portal ob- 
struction is suppoi ted by the fact that, on microscopic examination in the 
majority of cases, venous invasion was evident This, togethei with the 
degree of portal cirrhosis, explains the higher incidence of splenomegaly and 
ascites m carcinoma than m cirrhosis of the liver alone 

Jaundice The incidence of jaundice was the same clinically and post 
mortem Jaundice was explainable m the majority of cases on the basis of 
biliary obstruction by pressure from tumor nodules This point is borne 
out by the infrequency of jaundice in cases of the massive type, that is to say, 
those which were not attended by secondary nodules In other instances 
jaundice was due to widespread destruction of liver tissue by tumor growth 

Metastases The secondaiy spread of primary carcinoma of the liver 
takes place by direct extension and by metastasis through the blood and 
lymph channels Solitary distant metastases to brain, bone, kidney, etc , 
are not uncommon In 19 cases, or m 30 6 per cent, naked eye evidence 
of neoplasmic \enous thrombosis was present In se\eral cases this process 
involved two or more of the larger venous channels leading to or from the 
liver In six of the 19 cases there were visceral metastases likewise visible 
to the naked eye The tumoi thrombi were not adherent to the wall of the 
vessel but were composed of organized and laminated blood clot m which 
were strands and masses of tumor tissue In two cases, tumor thrombi were 
found to have travelled through the inferior vena cava into the right auricle 
of the heart In several, the splenic vein was thrombosed thioughout its 
entire length In 29 cases, or in 46 8 per cent of the entire series, there was 
no naked eye evidence of metastasis In the remaining 33 the sites of 
metastases were numerous The most frequent weie the periportal lymph 
nodes and the lungs, especially the right lung The reason for this is evi- 
dent when one appreciates the frequency of venous and lymphatic invasion 
by these tumors On the contrary, it is amazing that so many cases exhibit 
freedom from metastases m spite of the high incidence of venous and 
lymphatic neoplasmic invasion 

The following table shows the sites of metastases in both types 

In connection with the general subject of metastasis m primary cai- 
cmomata of the liver, it is interesting to note that Bolker 9 and his associates 
recently reviewed the literature with especial reference to the occurrence of 
bone metastases They found only nine such cases recorded In the 
present series three examples of metastasis to bone i\ ere noted In one case 
the metastases were multiple and involved ribs, vertebrae and the left orbital 
bone, m the other two ribs alone were involved In another case of this 
series the spleen was invaded by retrograde growth through the splenic 
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Liver Cell 
Type 

Bile Duct 
Type 

Total 

Lung 

9 

5 

14 

Pleura 

2 

1 

3 

Lymph nodes 

Hilar (portal) 

6 

3 

9 

Mesenteric 

5 

1 

6 

Mediastinal 

0 

2 

2 

Inguinal 

1 

0 

1 

Cervical 

2 

0 

2 

Omentum 

1 

0 

1 

Kidney 

2 

0 

2 

Adrenal 

1 

2 

3 

Pancreas 

2 

1 

3 

Stomach 

1 

1 

2 

Peritoneum 

1 

2 

3 

Heart muscle 

0 

1 

1 

Bone 

Ribs 

3 

0 

3 

Vertebra 

1 

0 

1 

Orbital bones 

1 

0 

1 

Spleen 

1 

0 

1 

Eye 

1 

0 

1 


vein The size of the spleen was not mentioned Involvement of the heart 
muscle occurred once by direct extension through the pericardium from a 
metastasized mediastinal node 

Comment 

Only seven of the above 62 cases were diagnosed clinically The diag- 
noses entertained in order of frequency were ( 1 ) carcinoma of the stomach 
with metastasis to the liver, (2) cirrhosis of the liver, (3) carcinoma of 
the head of the pancreas, (4) “malignancy” of the liver, primary site 
undetermined, (5) cardiac decompensation In the remaining 55 cases 
there is no available data to show that the possibility of primary caicmoma 
of the liver was even suggested It would seem that the diagnosis should 
be made more often if its relative frequency is borne in mmd Symmers, 
at Bellevue Hospital, correlating 20 years’ experience m the necropsy rooms 
and in the wards, has successfully made the clinical diagnosis m seven in- 
stances based on the following criteria 

( 1 ) A male patient over thirty-five years of age 

(2) A large palpable tumor mass in the right lobe of the liver 

(3) No primary tumor discoverable elsewhere 

(4) Jaundice, usually mild 

( 5 ) Ascites 

(6) An otherwise unexplainable fever of mild degree 

It was found that each of the 62 cases fulfilled at least four of the above 
criteria and m the majority of cases five or even all of them The author 
believes that a history of either vague gastrointestinal nature of short dura- 
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tion or signs of portal obstruction in the form of rapidly accumulating 
ascites should be used as additional information 

The lustoiy of rapidly accumulating ascites m primary carcinoma of the 
liver is m conti a-distmction to that of ascites due to other causes — cardiac 
failure, tuberculosis 01 carcinomatosis of the peritoneum, etc In ascites 
of cardiac origin evidence of its cause is practically always available In 
ascites of peritoneal origin due to carcinoma, tuberculosis or the like, find- 
ings indicative of its cause aie likewise apt to present themselves On the 
other hand rapidly accumulating ascites may be due to thrombosis of the 
portal vein of \ariable origin In this connection it is to be lecalled that 
neoplastic thrombosis of the portal vein not infrequently occurs in asso- 
ciation with primal y carcinoma of the liver 

Summary and Conclusions 

1 Primary carcinoma of the liver, formerly regarded almost in the 
light of a curiosity, is shown m this paper to occur once m eveiy 394 necrop- 
sies, an incidence of 0 25 per cent based on 24,400 consecutive necropsies 
perfoimed at Bellevue Hospital over an unbroken period of 30 years The 
Bellevue series consists of 62 cases, m every one of which the diagnosis 
was verified by microscopic examination It is believed to be the laigest 
series thus far derived from a common source 

2 Primary carcinoma of the liver is a clinical and pathological entity 
susceptible of diagnosis during life 

3 The clinical diagnosis may be postulated with reasonable certainty 
on the following criteria (Symmers) (a) the presence of a palpable mas- 
sive solitary growth m the right lobe of the liver m a male over 35 years of 
age, (b) inability to determine a primary growth m any other pait of the 
body, (c) jaundice, usually of a mild grade, (d) ascites and (e) a low degree 
of otherwise unexplainable fever In addition to these criteria a prelim- 
inary historj of vague gastrointestinal disturbances of short duration or 
signs of portal obstruction extending over a period of a few weeks only, 
should likewise be taken into consideration (Gustafson) Clinically, the 
disease pursues a lapid course, death occurring, as a rule, within three to 
four months aftei the onset of detectable symptoms and signs 

4 In the Bellevue series of 62 cases of primary carcinoma of the liver, 
32, or 51 6 per cent were associated with cirrhosis of the liver, including 
six cases of hemochromatosis of the liver with cirrhosis 

5 Microscopically, 39 of the 62 cases studied at Bellevue Hospital were 
obviously denved from the liver cells and 21 from the bile ducts, 2 were 
of indeterminate or dual origin The liver cell type is characteristic It 
has multiple points of origin and its cell constituents may be traced directly 
into neighboring apparently normal parenchyma cells The bile duct type, 
as should be expected, is histologically indistinguishable from the duct cell 
carcinoma of the pancreas 
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THE CLINICAL USE OF CRYSTALLINE INSULIN r 

By Samuel S Altshuler, M D , F A C P , Eloise, Michigan 

Since the discovery of insulin by Banting and Best, 1 unremitting effort 
has been put forth toward the improvement of the product One of the 
lines of endeavor has been to make insulin purer by crystallization 

Insulin was first crystallized by Abel 2 ’ 3 ’ 4 m 1926 He prepared it from 
highly purified commeicial preparations Howaid and DeLawder 5 were 
the first to determine whether this crystalline insulin could be used thera- 
peutically m human beings for the treatment of diabetes melhtus Four 
diabetic patients were caiefully regulated on diets and standard insulin, 
then crystalline insulin w'as substituted for standard in equivalent doses 
They observed no appreciable difference except for a slight increase m 
carbohydrate tolerance which they thought could be expected m diabetic 
patients under treatment 

Until recently crystalline insulin was not used clinically because the yield 
of this insulin was small and it was therefore not commercially practical 
In February of 1936, however, a new method of crystallizing insulin was 
developed by Dr Melville Saliyun, of Detroit, which was practical for com- 
mercial use We had the opportunity of making clinical trials of this 
crystalline insulin and found it to be suitable for the treatment of diabetes G 

Comparative studies were then made of standard commercial and of 
crystalline insulin These studies were conducted with 20 patients and the 
conclusions were that crystalline insulin could be used in the treatment of 
diabetes melhtus and that with its use the blood sugar levels could be con- 
trolled with fewer doses and fewer units of insulin than was the case with 
standard insulin Freund and Adler, T Mams and McMullen, 8 and Barach 0 
have reported similar results 

During the past y^ear we have used crystalline insulin in the treatment 
of 100 diabetic patients who range in age fiom six to 86 years and who 
present a variety of complications Some of these patients were being 
treated in the hospital as in-patients , some were treated in the clinic as out- 
patients, and the rest were private patients seen in the office 

The results of this yeai’s work are summarized m tables 1 and 2 The 
former shows the number in each age group and the incidence of compli- 
cations, the latter, the various types of complications present 

It is well known that m children and adolescents the treatment of dia- 
betes with diet and standard insulin abounds in difficulties The attempt 
to keep the blood sugar within normal limits necessitates a great deal of 
adjustment of amount of insulin and time of administration to prevent 
hypoglycemic reactions 

* Read at the St Louis meeting of the American College of Physicians, April 22, 1937 
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Table I 


One Hundred Diabetic Patients to Whom Crystalline Insulin Was Given 


Age Group 

With 

Complications 

Without 

Complications 

Total 

1-20 

2 

8 

10 

21-40 

5 

14 

19 

41-60 

39 

7 

46 

61 and over 

IS 

10 

25 

Totals 

61 

39 

100 


Table II 


Types of Complications Present in Diabetic Patients in This Study 


Infections 

Respiratory 

Lues 

Tuberculosis 

Osteomyelitis 

Carbuncle 

Ulcers of legs 

Acute iritis 


Cardiovascular 

Hypertension 

Cerebral hemorrhage 

Hemiplegias 

Coronary thrombosis 

Heart disease 

Hypertensive 

Arteriosclerotic 

Rheumatic 

Gangrene 


Gastrointestinal 

Peptic ulcer 

* 

Neurological 

Neuritis 

Epilepsy 

Parkinson’s disease 


Ophthalmological 

Cataracts 

Neuroretinitis with blindness 


Other complications 

Pregnancy 

Acidosis 

Uremia 

Pre-operative and post-operative 



The 10 patients m our youngest group, those under 20 years of age, were 
successfully treated with crystalline insulin Two were controlled with one 
dose daily, eight were controlled with two doses administered from 10 to 
12 hours apart, the morning dose given one-half to one hour before break- 
fast and the evening dose either before or after the evening meal according 
to the individual indications Seven of these children were attending school, 
and elimination of the noon dose of insulin — and m one case of a midnight 
dose also — was greatly appreciated In this group two of the patients 
presented complications A boy of seven had an active childhood tubercu- 
losis with a daily rise m temperature A girl of 19 had an infection of 






CLINICAL USE Or CRYSTALLINE INSULIN 


903 


the right index finger with osteomyelitis of the distal phalanx, due to a needle 
prick 

The second group, 21 to 40 years of age, included wage-earners and 
housewives All of the patients in this group were given crystalline insulin 
in two doses, at 10 to 14 hour intervals The advantage of being able to go 
without a noon dose is veiy obvious in the cases of persons working m 
factories or offices One of the young women in this group has pulmonary 
tuberculosis and she had found it a great hardship to have her sleep mter- 
mpted nightly for a 1 am dose of insulin With crystalline insulin, how- 
ever, she has been able to keep her diabetes under control with two doses 
given 14 hours apait — at 8 a nj and 10 p m 

The age group from 41 to 60 years included a good many patients mani- 
festing various types of arteriosclerotic complications — coronary heart dis- 
ease, hemiplegias, ophthalmoplegia, blindness due to vascular changes, hyper- 
tension and gangrene Theie were also some other types of complications 
cataracts, lues, tuberculosis and acute iritis Arteriosclerotic manifestations 
were also present in the group from 61 to 86 years of age 

In the care of elderly diabetic patients with cardiovascular complications, 
it is especially important to prevent hypoglycemic reactions Rapid reduc- 
tion of the blood sugar level in this type of patient has been the cause of 
cerebral thrombosis, coronary thrombosis, visual disturbance due to throm- 
bosis in the vessels of the fundi, and thrombosis in the peripheral vessels of 
the extremities It would be difficult to estimate the mortality rate for the 
unskillful use of insulin For this reason, in making clinical studies of 
insulins, it is just as important to judge the control of the diabetes from the 
standpoint of hypoglycemia as from that of hyperglycemia and glycosuria 
We have used crystalline insulin successfully pre-operatively and post- 
operatively m two cases, and also m the cases of three patients with acidosis 
In these conditions, where glucose was administered every four hours either 
by mouth or intravenously, crystalline insulin was given every eight hours 
and the doses were determined by urine and blood examinations 

Crystalline insulin is administered subcutaneously m one or two doses 
The morning dose is given one-half to one hour before breakfast and the 
second dose — if such is necessary — is given 10 to 14 hours later, either be- 
fore or after the night meal depending upon the circumstances of the 
patient’s eating arrangements In a patient whose insulin requirement 
is unknown, we start with an arbitrary amount, 10-0-10, and adjust the dose 
according to the urine and blood examinations If the patient had previously 
been on standard insulin, he is started on two-thirds of that amount of 
crystalline insulin divided into two doses 

In the entire group of patients to whom crystalline insulin has been given 
it has been noted that when there is an insulin reaction it comes about 
gradually unassociated with any shock An opportunity afforded itself to 
note comparative shock effects of standard and of crystalline insulin m a 
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study of the use of insulin m the tieatment of schizophrenia by our psy- 
chiatric department Foui non-diabetic schizophrenic patients were given 
insulin to produce shock Sixty to 80 units of standard insulin produced 
a seveie shock in all four patients, but 100 units of crystalline in- 
sulin did not cause any shock to three of the patients, and resulted, in the 
case of the fourth patient, in a light coma which was very readily relieved 
Another observation was that with crystalline insulin it was possible to pro- 
duce much lower blood sugar levels without resulting coma than was possible 
with standard 

Among the patients to whom crystalline insulin was administered no local 
reactions were observed Ordinarily such reactions, which are considered 
allergic, may be expected in about 5 to 10 per cent of diabetic patients 
treated with insulin It has been reported that crystalline insulin Abel 10 
and crystalline insulin Scott 11 have caused allergic reactions m certain sen- 
sitive individuals but much less so than noted with the standard commercial 
preparations Perhaps after we have used crystalline insulin in a larger 
number of cases, we may also encounter allergic reactions Crystalline in- 
sulin is a protein and therefore might cause reactions, but being a purer 
pancreatic extract, it is less likely to contain other pancreatic proteins than 
is standard insulin 

The condition of lipodystrophy which is noted occasionally at the site 
of insulin injection was present in three of our patients, and was very 
marked in two, producing deformed looking arms and thighs The use 
of crystalline insulin over a period of 18 months has not produced this 
subcutaneous atrophy of the tissues in these patients 

From a year’s experience with crystalline insulin, we have concluded 
that it can be used in any type of diabetes requiring insulin, with or without 
complications, except m diabetic coma with which condition we have not had 
any experience Crystalline insulin is remarkably stable We observed 
no clinical evidence of deterioration in a solution kept at room temperature 
for as long as a year 

Since Abel first crystallized insulin, studies have been made of its physio- 
logical, physical and chemical properties Some of the findings offer a pos- 
sible explanation for the greater efficiency of crystalline than of standard 
insulin Observations have been recorded of a preliminary hyperglycemia 
following the injection of standard insulin, which led to investigations to 
determine whether this hyperglycemic action is a property of insulin or 
whether there is a secondary accompanying substance m the insulin Burger 
and Kramer, 12 " 21 who have made a large number of chemical and physical 
comparative studies, believe that they have been able to isolate a hypergly- 
cemic principle from standard insulin which they call Glukagon Their 
studies show that this principle is not present in crystalline insulin Gelling 
and DeLawder 22 lm estigated this point and concluded that the hypergly- 
cemic action was due solely to impurity and that crystalline insulin did not 
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produce any preliminary hyperglycemia because of the absence of this im- 
purity Tangl and Than 2<! confirmed the presence of such impurities in 
standard insulin by isolating a pancreatic extract possessing marked hyper- 
glycemic properties 

Thus, evidence points to the presence of a substance m standard insulin, 
whether it be a separate hormone or an impurity, which causes hypergly- 
cemia, and so obviously must decrease the efficiency of the insulin This 
substance is not present m crystalline insulin This seems a logical ex- 
planation of the greater efficiency of crystalline insulin than of standard 

Summary 

Crystalline insulin has been used m the tieatment of diabetes m 100 
patients ranging in age from 6 to 86 years Sixty-one of these patients had 
various types of complications, 39 were without complications In some 
of these patients the diabetes was well controlled with one dose of crystalline 
insulin None of them required more than two doses which were admin- 
istered 10 to 14 hours apart 

Insulin reactions were rare, and when they did occur were not associated 
with as much shock as is experienced with standaid insulin, much lower 
blood sugar levels were obtained without manifest symptoms of reaction 
No local reactions were observed in this entire group The condition of 
lipodystrophy, which was present in three patients following the use of 
standard insulin, was not observed when crystalline insulin had been m con- 
stant use foi 18 months 

Possible explanations for the increased efficiency of crystalline insulin 
are presented 
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ELECTROCARDIOGRAPHIC CHANGES FOLLOWING 
EXTERNAL CHEST INJURY TO DOGS - 1 

By R W Kissane, M D , F A C P , R S Fidler, B A , M D , and R A 
Koons, B A , M D , Columbus, Ohio 

Medical hteiature contains considerable evidence, obtained by autopsy, 
that non-penetrating wounds to the chest can produce severe traumatic 
lesions in the pericardium, heart and great vessels, but it is not generally 
accepted that less severe trauma can cause mild changes in the heart which 
have a tendency to recover 

Beck 1 described experiments on dogs where the heart was exposed and 
contused The resultant myocardial injuries produced electrocardiographic 
changes similar to those obtained in coronary arteiy occlusion, affecting 
chiefly the Q- and T-wave and having a tendency to return to normal 
Randles, Gorham and Dresbach 2 described alternation m the RS-T com- 
ponent of the electrocardiogram simulating those associated with coronary 
artery occlusion, produced in dogs by experimental auricular rupture and the 
resulting hemopericardium It was their opinion that the variation of the 
RS-T component was due to the amount of fluid in the pericardial sac and 
not the auricular injury 

In order to ascertain whether electrocardiographic changes do occur fol- 
lowing external chest injury, and if so, the type of changes, the speed with 
which they occui, the amount of required trauma and the lesions produced, 
a series of experiments was performed on dogs in which electrocardio- 
graphic and pathological studies were made following varying degrees of 
injury to the chest but not to the heart direct 

* 

Protocols 

Dog 1 (figure 1) A young mongrel dog, weight 30 pounds, was given 1 gm of 
sodium amytal intraperitoneally and one hour later the control electrocardiogram A 
was taken A % inch board was placed over the sternum and one heavy blow was 
struck with a hard rubber mallet and electrocardiogram B was taken in five minutes 
Ten minutes after the first blow, a second similar blow was struck m the same man- 
ner This was followed by a jerky type of respiration using chiefly the external 
thoracic muscles Electrocardiogram C was taken 10 minutes after, D, 20 minutes 
after, E, one and one-half hours after, F, two and one-half hours after, and G, five 
and one-half hours after the second blow At this time the dog was killed by chloro- 
form and an autopsy performed which regaled hemorrhage into the anterior and 
posterior mediastinal spaces and about the roots of both lungs The microscopic 
examination revealed hemorrhagic infiltration of the lungs, a small hemorrhage be- 
neath the endocardium at the base of the mitral i alve and a small hemorrhage beneath 
the endocardium of one of the cusps of the pulmonary valve 

193 „* Presented at the St Louis meeting of the American College of Physicians, April 23, 

From the Cardiological and Pathological Departments of White Cross Hospital and the 
Medical College of Ohio State University, Columbus, Ohio 
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Dog 2 (figuie 2) A mongrel bitch, weight 35 pounds, was given 1 gm of 
sodium amytal intraperitoneally and one hour later the control electrocardiogram A 
was taken A % inch board was placed over the upper sternum and two moderately 
heavy blows were struck with a hard rubber mallet and electrocardiogram B was 



Fig 1 Dog 1 


taken in 10 minutes, C m one hour, D in three hours and E in five hours At this 
time another similar blow was struck and electrocardiograms F, G and H were taken 
10 minutes, one-half hour and three-quarters hour later At this time the animal 
was killed by chloroform and an autopsy performed which revealed no abnormal 
lesions of the heart but moderate atelectasis, congestion and a slight amount of 

hemorrhage of both lungs 1 

Deg 3 (figure 3) A young mongrel dog, weight 30 pounds, was given 1 gm 
of sodium amytal intraperitoneally and one hour later the control electrocardiogram 
A was taken, the sternum was now struck a heavy blow with an ordinary hammer 
and electrocardiograms B, C and D were taken five minutes, one-half hour and three- 
quarters hour later At this time a second similar blow was struck and electrocardio- 
grams E and F were taken in five minutes and m one hour A third series of two 
similar blows was now struck and following these electrocardiograms G was taken in 
one-half hour and H in one hour The animal W'as now killed In chloroform and 
an autopsy performed which mealed moderate hemorrhage and atelectasis about the 

right lung root , , , 

Doq 4 (figure 4) A mongrel dog, weight 2a pounds, was gnen 0 75 gm of 

sodium am) tal intraperitoneally and one hour later the control electrocardiogram A 
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was taken A % inch boaid was placed over the sternum and a heavy blow was 
struck with a 10 pound sledge hammer and electrocardiograms B, C, D and E were 
taken five minutes, one-half hour, one and one-half hours and two and one-half hours 
later Ihe animal was killed by chloroform and an autopsy performed that revealed 
small subendocardial hemorrhages into the right and left posterior cusps of the aortic 
valve 
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Fig 2 Dog 2 


Dog 5 (figure 5) A young mongrel bitch, weight 24 pounds, was given 1 gm of 
sodium amj tal intraperitoneally and one hour and 15 minutes later the control electro- 
cardiogram A was taken A % inch board was placed on the left chest over the 
point of maximal intensity of the apex beat and one full blow delivered with a 10 
pound sledge hammer while the electrocardiogram was attached in Lead II with the 
camera running The string was protected for only a second while the blo\v was 
struck, and immediately afterwards brought back into the camera field and stand- 
ardized, revealing by the timer that electrocardiogram B was taken twelve seconds 
after the blow was struck (figure 6) Electrocardiogram C was taken in five minutes, 
D in one-half hour, E in one hour, and F m one and one-half hours after the blow 
was struck Five minutes after the last electrocardiogram w as taken a second blow 
was delivered in the same manner and the electrocardiogram G (figure 7) was taken 
within a few seconds Electrocardiogram H (figure 8) was taken in 10 minutes, I in 
one and one-quarter hours, J in one and one-half hours, and K in two and one-half 
hours after the second blow At this time the dog was killed by chloroform and an 
autopsy performed which revealed the peritoneal cavity filled with recent hemorrhage 
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originating from two tears in the liver, one in the dome of the right lobe which was 3 
cm long, 1 cm wide and 2 cm deep, and another upward from the gall-bladder 3 cm 
and extending through the entire thickness of the liver at this point There was no 
free hemorrhage in the pericardial sac but hemorrhage into the parietal wall of the 
pericardium anteriorly and into the tissues about the base of the heart The micro- 
scopic examination did not reveal any abnormal lesions 
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Fig 3 Dog 3 

Dog 6 (figure 9) A mongrel dog, weight 60 pounds, was given 1 5 gm of 
sodium amytal intraperitoneally and one and one-half hours later the control electro- 
cardiogram A was taken A % inch boaid was placed over the left chest of the 
dog and one hard blow was struck w ith a four pound hammer, and one minute later 
electrocardiogram B was taken Fifteen minutes after the first blow electrocardio- 
gram C w'as taken and a minute later another blow was struck in the same manner, 
then one minute after the second blow electrocardiogram D was taken Fifteen 
minutes after the second blow electrocardiogram E was taken, and one minute later 
two blows were delivered in the manner described and electrocardiogram F was taken 
one minute after the third series of blow's After a 15 minute period electrocardio- 
gram G was taken and again, one minute later, two more blows were delivered m the 
manner described and the electrocardiogram H was taken m one minute, and / m 
15 minutes after this fourth series of blow's At this time the dog, still under anes- 
thesia w'as taken to a veterinary hospital where he shortly regained consciousness but 
f ; und dead in his cage 10 hours later At autopsy there was found a clean-cut 
one inch tear in the anterior parietal pericardium, with a moderate amount of free 
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hemorrhage in the pericardial sac, and a four inch rent m the posterior part of the 
right diaphragm There was a contusion with a marked degree of hemorrhage of the 
entire right lung and of the base of the left lung Shortly before the dog died the 
respiration was very rapid and shallow, temperature 106,° heart sounds normal, but 
mail) moist rales were heard throughout the chest Microscopic examination re- 
vealed moderate atelectasis and hemorrhagic infiltration of the lungs 




CONTROL ,5.M/W. V^HR. 



l'/l HRS 
D 


Fig 4 Dog 4 


i'/zHRS 

E, 



Dog 7 (figure 10) A hound dog, weight 35 pounds, was given 0 75 gm of 
sodium amytal intraperitoneally and one hour later the control electrocardiogram A 
was taken One hard blow was struck with a five pound hammer to the po*int of 
maximal cardiac pulsation on the left chest, and after 25 minutes electrocardiogram 
B was taken, and after two hours electrocardiogram C was taken The dog was now 
taken to a veterinary hospital There was no increase m the respirations nor any 
elevation of temperature, and the heart sounds appeared normal The next day the 
dog was up and about, and appeared normal There were no signs of tenderness 
on the chest wall On the sixth day electrocardiogram D ivas taken and on the 
seventh day the dog coughed and spit blood, passed blood in the stool and had five 
attacks of syncope On the eighth day electrocardiogram E was taken, and on the 
twent) -first day electrocardiogram F was taken At this time the veterinarian re- 
ported that following exercise the dog umuld have an irregular heart rhythm 
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Electrocardiogram G was taken on the fortieth day and H on the one hundredth day 
after the blow was delivered, and on the one hundred and twenty-first day the dog 
suddenly dropped dead An autopsy rexealed no gross abnormal lesions except that 
the anterior parietal pericaidium was slightly thickened A microscopic examina- 
tion revealed partial atelectasis, slight congestion and moderate hematogenous pig- 
mentation of the lungs The left coronary artery showed moderate subintimal and 
medial thickening with a vacuolization and loss of elastic tissue fibers 
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Fig 7 Dog 5 Lead II taken first, Lead I second and Lead III last 


Dog 8 (figure 11) A short haired mongrel bitch, weight 22 pounds, was given 
0 50 gm of sodium amytal intraperitoneaily and one hour later the control electro- 
cardiogram A was taken Following this two hard blows were struck with a five 
pound hammer on a % board placed over the area of maximum intensity of the 
apex beat on the left chest, and one minute later electrocardiogram B was taken 
At this time respiration ceased for a short period and then started with an irregular 
rhythm Twenty minutes after the blows were struck electrocardiogram C was taken 
and 50 minutes after electrocardiogram D The dog was then taken to the veterinary 
hospital The next morning she was up and about, apparently normal On the 
second day after the start of the experiment electrocardiogram E was taken, and on 
the third day the animal died during sleep An autopsy revealed no injury to the 
anterior chest wall, though there was a small hole in the anterior pericardium with 
about 5 c c of blood m the pericardial sac There was no hemorrhage in the anterior 
or posterior mediastinal spaces, and a microscopic examination did not reveal any 
abnormal lesions 

Dog 9 (figure 12) A hound bitch, weight 26 pounds, was given 0 75 gm of 
sodium amytal intraperitoneaily and 45 minutes later the control electrocardiogram A 
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was taken, and following this two hard blows with a five pound hammer were struck 
on a Vi inch board placed over the area of maximum intensity of the apex beat on the 
left chest One minute after these blows electrocardiogram B, and 45 minutes after 
electrocardiogram C were taken The animal was then taken to the veterinary hos- 
pital, and the next morning she was up and about, apparently normal On the 
seventh day after the start of the experiment electrocardiogram D was taken, and on 
the sixteenth day the animal was found dead An autopsy did not reveal any gross 
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abnormal lesions, and a microscopic examination showed moderate congestion of the 
lungs and a moderate number of heart failure cells 

Dog 10 (figure 13) A German Shepherd bitch, weight 45 pounds, was given 
1 5 gm of sodium amytal mtraperitoneally, and one hour later the control electro- 
cardiogram A was taken Two hard blows with a five pound hammer were struck 
directly on the area of maximum intensity of the cardiac apex beat on the left chest 
and electrocardiogram B was taken in one minute, C m two minutes, D m three 
minutes, E in four minutes, F in five minutes, G in seven minutes (figure 14), H m 
ewht minutes, I m 12 minutes, J m 13 minutes, K in 14 minutes, L in 15 minutes, and 
Mm 16 minutes following the blows At tins time the animal died and an autopsy 
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was performed Gross and microscopic examinations did not reveal abnormal 
lesions 

Dog 11 (figure 15) A mongiel bitch, weight 17 pounds, was given 0 5 gm 
sodium amytal mtraperitoneally, and one hour later control electrocardiogram A was 
taken Immediately afterwards one hard blow was struck with a five pound hammer 
on the area of maximum intensity of the apex beat on the left chest wall Following 
this blow electrocardiogram B was taken m two minutes, C in three minutes, D in 
four minutes, E in six minutes (figure 16), F m eight minutes, G in 11 minutes, H 
in 14 minutes, and 7 m 21 minutes (figure 17), at which time the animal died An 
autopsy was performed, but gross and microscopic examinations failed to reveal any 
abnormal lesions 
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given 0 5 gm of sodium amytal mtraperitoneally and one hour later the control electro- 
cardiogram A was taken One heavy blow with a 10 pound hammer was delivered 
to the left chest of the animal, and one minute later electrocardiogram B was taken, 
and four minutes later electrocardiogram C was taken At this time another blow 
of the same type was struck (figure 19), and m one minute electrocardiogram D and 
in nine minutes electrocardiogram E were taken A similar blow was again delivered, 
and following this electrocardiogram F was taken in one minute, G m three minutes, 
and (figure 20) H in 13 minutes Again a similar blow was delivered and following 
this electrocardiogram 7 was taken in one minute and J m four minutes at which time 
the animal died An autopsy was performed which revealed free blood in both 
pleural cavities, hemorrhage m the anterior and posterior mediastinal spaces, con- 
tusion of the entire right lung with a small marginal rupture of both this and the left 
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(figure 18) A short-haired mongrel bitch, weight 15 pounds, was 
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lung There was hemorrhage about the base of the heart and a three inch rupture 
in the parietal pericardium anteriorly where it joins the great vessels, with a small 
amount of free hemorrhage in the pericardial sac There was an area of contusion 
one inch in diameter, with hemorrhage in the anterior wall of the right auricle close 
to the superior vena cava Microscopic examination revealed slight hemorrhage 
beneath the visceral pericardium of the right auricular myocardium and moderate 
hemorrhage of the lungs 

Dog 13 (figure 21) A short-haired mongrel dog, weight 25 pounds, was given 
0 75 gm sodium amytal intraperitoneally, and one hour later the control electro- 
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cardiogram A was taken Then while electrocardiogram B was being taken one hard 
blow was struck with a 10 pound hammer to the left chest of the animal Following 
this (figure 22) electrocardiogram C was taken m one minute, D in four minutes, 
E in five minutes, F in eight minutes, and G in 11 minutes at which time the dog 
died An autopsy was performed which revealed hemorrhage into the anterior and 
posterior mediastinal spaces, hemorrhage into the tissue about the great vessels , also 
small areas of contusion and hemorrhage into the myocardium of the anterior wall of 
the right and left auricles There was a small amount of free blood in the peri- 
cardial sac Microscopic examination revealed a small amount of hemorrhage under 
the visceral pericardium of the right and left auricular myocardium 

Dog 14 (figure 23) A German Shepherd dog, weight 70 pounds, was given 
1 5 gm of sodium amytal intraperitoneally, and one hour later control electrocardio- 
gram A was taken, following which the right and left vagus nerves and the superior 
and middle cervical ganglions were cut on both sides, and the spinal cord severed 
between the third and fourth cervical vertebrae, and after this was accomplished the 
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control electrocardiogram B was taken While electrocardiogram C was being taken 
a hard blow was struck with a five pound hammer directly to the left chest at the 
point of maximum intensity of the apex beat Fne minutes later while electro- 
cardiogram D was being taken the same type of blow was again delivered, and the 
same procedure repeated in five more minutes while electrocardiogram D was being 
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aken J? 1 . lrty ‘ one 1 seconds after electrocardiogram D the electrocardiogram F 
(figure 24) was taken, and fire minutes after the previous blow another similar one 
was de nered v bile electrocardiogram G was being taken followed m one minute by 
electrocardiogram H Five minutes after the previous blow another similar blow 
was deli\ ered while electrocardiogram / was being taken Five minutes later this 
proce ure was repeated w r hile electrocardiogram / (figure 25) was being taken 
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Three seconds later electrocardiogram K was taken, two minutes L, four minutes 
M, and six minutes later electrocardiogram N Five minutes after this last electro- 
cardiogram another similar blow was struck while the electrocardiogram 0 (figure 
26) was being taken, and one minute later electrocardiogram P was taken After 
a five minute interval another similar blow was struck while electrocardiogram Q 
was being taken and the tracings R and S (figure 27) are continuous with the 
previous electrocardiogram T was taken three seconds later and U 42 seconds after 
this Five minutes after this last electrocardiogram another blow of the same type 
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was delivered while electrocardiogram V was being taken, and the procedure repeated 
in five more minutes while electrocardiogram X (figure 28) was being taken Electro- 
cardiogram W was continuous, and then again the blow was repeated, while electro- 
cardiogram Y was being taken At this time the dog was killed by chloroform and 
an autopsy performed which showed that the right and left vagus nerves had been 
cut, as well as the superior and middle cervical ganglions on both sides and the 
spinal cord There was a small amount of ecchymosis into the intercostal muscles of 
the third and fourth left interspaces just to the left of the sternal margin, and the 
second and third ribs on the right were fractured without displacement at the costo- 
chondral junction Corresponding to these external injuries were small areas of 
ecchymosis m the pleura There was a moderate amount of hemorrhage in the ex- 
treme apical portion of both lungs The pericardial sac contained about two ounces 
of clear fluid and on the anterior visceral pericardium near the apex was a small 
roughened opaque area two cm in diameter, while just to the left of this was a 
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small area of hemorrhage and muscle contusion Ihere was a small rupture 6 mm 
in length between the anterior cusp and the right posterior cusp of the aortic valve 
with moderate hemorrhagic infiltration about the base of this valve but no invasion 
of the myocardium Microscopic examination revealed the hemorrhages of the 
anterior wall and the septal portion of the left ventricle to be limited to the subendo- 
thelial tissue and not to invade the myocardium Sections taken through the area 
of pericardial thickening on the anterior sui face of the left ventricle revealed an 
old pericardial scar consisting of fibrous tissue which in some areas was piled up in a 
villus like manner The lungs showed extensive hemorrhagic infiltration of the 
interstitial tissue and the alveoli and a moderate amount of atelectasis 
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Dog 15 (figure 29) A mongrel English setter, weight 35 pounds, was given 
0 75 gm of sodium amytal mtraperitoneally, and one hour later the control electro- 
cardiogram A was taken At this time both vagus nerves, the superior and middle 
cervical ganglions on both sides, and the spinal cord between the third and fourth 
cervical vertebrae were cut Following this control electrocardiogram B was taken, 
and then while electrocardiogram C was being taken a hard blow was struck with a 
five pound hammer to the area of maximum intensity of the apex beat on the left 
chest wall, one minute later electrocardiogram D was taken Then five minutes after 
this electrocardiogram another similar blow was delivered while the electrocardiogram 
E was being taken, and one minute later electrocardiogram F was taken After a 
five-minute interval another similar blow was struck while electrocardiogram G 
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(figure 30) was being taken, and again the procedure was repeated after a five-minute 
interval while electrocardiogram H was being taken and electrocardiogram I starts 
62% seconds after H, and is continued on electrocardiogram / (figure 31) The 
electrocardiograms follow each other after various time intervals, K after 15% 
seconds, L one minute later, M (figure 32) 13% seconds later, N two minutes later, 
0 three minutes later, P two minutes later, and Q two and one-half minutes later, at 
which time the dog died An autopsy showed that the right and left vagus nerves 


T fX/tl jus 



Fig 20 Dog 12 


had been cut as well as the superior and middle cervical ganglions on both sides and 
the spinal cord 1 here was a small rent two inches long through the intercostal 
muscle of the left fourth intercostal space about two inches from the sternal margin 
with slight ecchymosis of the surrounding muscle tissue, but there were no fractures 
of the ribs or sternum There was a massive collapse of both lungs with a small 
amount of bloody fluid into the pleural cavities There were two tears about one cm 
in length in the endocardium of the auricles, one close to the superior vena cava and 
the other just above the mitral valve There was also a small rent in the superior 
surface of the liver Microscopic examination revealed some atelectasis and moderate 
hemorrhagic infiltration of the lungs Sections of the tears m the auricles showed a 
superficial absence of the endocardium which was replaced by fresh hemorrhage in- 
filtrated slightly into the underlying muscle tissue 
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General Remarks 

All electrocardiograms were taken in Leads I, II and III unless other- 
wise stated, and all leads were standardized at the time of each electrocardio- 
gram The electrodes used weie of the ordinary small metal type, and the 
position of the animal remained the same throughout each experiment, but 
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Fig 21 Dog 13 

the animals that were allowed to recover from the anesthesia and live were 
taught to stand still while the electrocardiograms were taken Many micro- 
scopic sections were studied on each animal from the pericardium, walls of 
the great vessels, myocardium, coronary vessels, cusps of the valves, con- 
duction system and lungs 

Electrocardiographic Results 

Dog 1 (figure 1) Five minutes after a moderate blow there was an 
increase in the T t negativity (ekg B ) from the control and the T 3 became 
positive There was no further change until five and one-half hours after 
a second blow when the T x and T 2 became deeply inverted and the T 3 upright 
and pointed, with variation m the RS-T component (ekg G) 

Dog 2 (figure 2) The first series of moderate blows did not produce 
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any marked deviation m the electrocardiogram from the control but five 
and three-fourths hours later and 45 minutes after the second series of 
blows the T x and T 2 changed to positive and the Qi disappeaied (ekg H ) 
Dog 3 (figure 3) Five minutes after the fiist blow (ekg B ) the T 3 
became negative and the downward deflection of the QRS 3 in the control 
disappeared and became upright These changes were not influenced by 
the following series of blows 
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Dog 4 (figuie 4) Five minutes following a heavy blow (ekg B ) 
there was a change fiom the control to a negative Tj, T 2 and T 3 , and one and 
one-half hours later (ekg D, Lead II) and two and one-half hours later 
(ekg E, Lead III) transient smo-aui lculai block appeared 

Dog 5 (figure 5) Twelve seconds after a hard blow there was a 
change from the control in the RS-T component and (figure 5, ekg B) 
the Ti became negative while the T 3 changed to positive, but later returned 
to negative as in the control One and one-half houis latei another hard 
blow was struck and within 10 seconds (figure 7, ekg G) interventricular 
block developed in Leads I and II with rapid decrease m the greatest de- 
flection on the QRS wave and return to normal rhythm m Lead III The 
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negative T x which occurred immediately following the first blow became 
more marked and was still present (figure 8, ekg K) two and one-half 
hours after the second blow 

Dog 6 (figure 9) After four series of heavy blows there were no 

marked electrocardiographic changes. 

Dog 7 (figure 10) After a heavy blow was delivered there were no 
marked electrocardiographic changes until the eighth day when the T x be- 
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Fig 25 Dog 14 

came positive (ekg E) and returned to negative on the fortieth day (ekg 
P) and at this time what appeared to be ventricular extrasystoles weie seen 
by the string shadow but were not caught by the camera The T-wave be- 
came positive in Lead II on the hundredth day (ekg H ) There was also 
marked deviation of the RS— T component in the electrocardiograms taken 
after the eighth day (ekg E,F,G,H), and on the hundredth day (ekg H) 
no P-wave was seen m Leads II and III and m Lead I there appears to be a 
diphasic P-wave with a P-R inten al of 0 24 second 

Dog 8 (figure 11) One minute after a haid blow (ekg B ) there was 
a change from the control to a positive T = and T 3 but this was transient and 
on the second day (ekg E ) the electrocardiogi am i\as similar to the control 
Dog 9 (figure 12) There were no marked changes from the control 
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m the electrocardiograms taken following the blow until the seventh day 
(ekg D) when the T 2 and T 3 were positive 

Dog 10 (figure 13) One minute after the blow the electi ocardiogram 
B revealed ventricular fibrillation which ended in death 16 minutes later 
(figure 14, ekg M) 

Dog 11 (figure 15) Two minutes after the blow (ekg B) there is an 
absence of the P-wave, evidently an auricular paralysis with an ldio-ven- 
tricular rhythm Three minutes after the blow (ekg C ) there is an ldio- 
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ventricular rhythm and in Lead I the P-wave appears following the QRS 
wave, and also in the first part of Lead II, and m the fourth complex the 
P-wave begins to be giadually incorporated in the QRS wave until the 
P-wave has completely disappeared and permanent auricular paralysis estab- 
lished with monophasic ventricular complexes of the dying heart (figure 16, 
ekg D, E) Death occurred 21 minutes after the blow (figure 17, ekg I) 
Dog 12 (figure 18) One minute after a blow the electrocardiogram 
changed from the control to (ekg B) an interventricular block, which m 
Lead I is shown to be transient and suddenly in the third complex the QRS 
wave greatly decreases in magnitude and the T-wave becomes inverted 
until m four minutes the complexes in all leads (ekg C ) have returned to 
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the type seen in the conti ol (ekg A) Another blow was struck and again 
within one minute (figure 19, ekg D ) interventricular block occurred and in 
nine minutes returned to the normal rhythm (ekg E ) seen in the control 
Another blow was struck and one minute later (ekg A) an ldio-ventncular 
rhythm was established with an absence of the P-wave, with slow undulating 
waves of the base line Three minutes after the blow (ekg G ) the idio- 
ventricular rhythm was still present with some changes in the character of 
the QRS waves and the appearance of a negative pointed T r wave Thir- 
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Fig 29 Dog 15 

teen minutes after this blow (figure 20, ekg H ) theie was a return to the 
normal rhythm of the control and smo-auricular block m Lead I One 
minute after another blow (ekg /) idio-ventricular rhythm appeared with 
no P-waves and slow rhythmic undulations of the base line and after four 
minutes there was (ekg /) auricular paialysis with monophasic ventricular 
complexes and death at this time 

Dog 13 (figure 21) While Lead I of the electrocardiogram was 
being taken (ekg B) a blow was delivered with the string protected and m 
4 2 seconds interventricular block with gradual slowing of the rate until, 
in 12 6 seconds all signs of a P-wave disappeared with an idio-ventricular 
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lhythm One minute after the blow (figure 22, ekg C) the lliythm was 
the same but the ventricular complexes changed m chaiacter and after four 
minutes (ekg D) there was a complete heart block with ldio-ventncular 
rhythm, an occasional ventricular extrasystole, and pairs of rhythmic 
P-waves separated by long intervals of auricular paralysis and ldio-ven- 
tricular lhythm with diphasic ventricular complexes until death in eleren 
minutes (ekg E, F, G) 
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Fig 30 Dog 15 


Dog 14 (figure 23) Two blows were delivered while Lead II of the 
electrocardiogram was being recorded (ekg C, D ) without marked changes 
The blow was repeated (figure 24, ekg E ) in the same manner and m 0 6 
second and with the next complex, interventricular block occurred which was 
transient and (ekg E, F) returned to the normal rhythm (ekg G) of the 
controls in five minutes At this time another blow was struck while 
Lead II of the electrocardiogram was being taken (ekg G) The next 
beat after the blow revealed a change to an upright T-wave, change m the 

T ^°! n P onent anc * the Q-wave of the QRS complex disappeared and the 
initial deflection of the ventricular complex became upright These changes 
were transient and within 2 6 seconds the QRS wave returned to the former 
character and the T-wave became negative One minute later (ekg H) 
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there was a return to the normal rhythm of the controls Five minutes 
later (ekg I) the blow was repeated while Lead II of the electrocardiogram 
was being taken and the next complex revealed a transient interventricular 
block with return to the control rhythm in three seconds Five minutes later 
another blow was struck (figure 25, ekg /) while Lead II of the electro- 
cardiogram was being taken and after 0 8 second of cardiac standstill inter- 
ventricular block developed, with an occasional ventricular extrasystole 
(ekg K), which was transient (ekg K, L, M, N ) and returned to the nor- 
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mal control rhythm (figure 26, ekg O) 11 minutes after the blow, at which 
time the blow was repeated under like circumstances (ekg 0 ) Im- 
mediately ventricular tachycardia developed and m 2 2 seconds a P-wave 
appeared with interventricular block (ekg P) Then after another five- 
minute interval another similar blow was struck (ekg Q) which was fol- 
lowed by 0 8 second of cardiac standstill, then by ventricular tachycardia 
with various types of diphasic ventricular complexes, and after 6 8 seconds 
a P-wave appeared with a complete heart block and only occasional idio- 
ventricular complex (ekg Q,R ) which became more frequent until, after six 
seconds (figure 27, ekg S) there is 2 to 1 block and in seven seconds 
mten entricular block, changing in 10 4 seconds to ventricular tachycardia, 
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then back to interventricular block (ekg T) About 42 seconds later there 
was complete heart block with ventricular standstill followed by mterven- 
tricular block again (ekg U) Five minutes later another blow was de- 
livered while (ekg V) the interventricular block was present without marked 
changes Five minutes later when this was repeated (figure 28, cleg X ) 
the interventricular block disappeared and ventricular tachycardia occurred 
for five complexes, after which there was a return to interventricular block, 
with occasional changing back and forth between these rhythms (ekg W, 

Y) 

Dog 15 (figure 29) A blow was delivered while Lead II of the electro- 
cardiogram was being taken (ekg C), which was followed by one ven- 
tricular extrasystole with immediate return to the normal control rhythm 
(ekg C, D) This was repeated five minutes later with transient inter- 
ventricular block of the right and left branches of the Bundle of His and one 
ventricular extrasystole, each change being separated from the other by a 
normal complex (ekg E) and in one minute the rhythm of the control 
returned (ekg F ) After another five-minute interval a similar blow was 
given and again (figure 30, ekg G) transient interventricular block im- 
mediately developed to return to the normal control rhythm m five minutes 
when the final blow was delivered, followed by complete heart block and 
ventricular standstill for 73 seconds (ekg H, I) after which 5 to 1, 4 to 1, 3 
to 1, and 2 to 1 block occurred (figure 31, ekg /) The ldio-ventncular 
complexes appear m groups of two’s and three’s and one minute later the 
P-waves became very small m amplitude (ekg L), finally disappearing with 
one last diphasic ldio-ventricular complex, then death 

Discussion and Comment 

The most frequent electrocardiographic changes were in the T-waves 
and the RS-T components and occurred in 10 of the dogs * In the first 
series of experiments with Dogs 1, 2, 3, 4 and 5, these changes occurred 
during a period varying from a few minutes to a few hours, after various 
degrees and types of chest injuries Since all the electrocardiograms were 
taken with the dogs m the same position, the chance of error was removed 
Only two of these five dogs showed abnormal lesions of the heart, Dog 1 
with hemorrhage into the mediastinal space and cusps of the pulmonic and 
initial valves and Dog 5 with thickening and hemorrhage into the peri- 
cardium and into the tissue about the base of the heart While three of the 
dogs had hemorrhage into the lung, two others with more marked T-wave 
and RS— T component changes did not show this lesion and therefore these 
changes were not attfibuted to generalized anoxemia, neither can they be 
attributed to increase of the fluid m the pericardial sac because in none of the 
five dogs was this found to be present The gross and microscopic examma- 

* Since this article has been written additional experiments of the same ti pc have been 
performed and m one dog, we were able to produce auricular fibrillation following external 
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tion of the hearts of these dogs revealed them to be normal except for slight 
hemorrhage into the valve cusps of Dog 1 In Dog 4 there were no abnor- 
mal lesions found 

The second series, Dogs 6, 7, 8 and 9, were not killed following the 
external chest injury Dog 6 lived a few hours, then died from hemorrhage 
into both lungs The autopsy revealed a rupture of the diaphragm and a 
tear m the pericardium with a small amount of hemorrhage into the peri- 
cardial sac, but there were no electrocaidiographic changes observed 

Dog 7 was disregarded because following sudden death, upon the one 
hundied and twenty-first day, there was found some thickening of the 
coionary artery which was not traumatic but could possibly have caused 
electrocardiogi aphic changes 

Dog 8 showed immediate T-wave and RS-T component changes, as did 
also Dog 9 on the seventh day Dog 8 died on the thud day and the autopsy 
revealed a small tear m the pericardium Dog 9 died on the sixteenth day 
and the autopsy revealed congestion of the lungs and heart failure cells 
Evidently in Dog 9 heart failure had been piesent before death, although m 
neither case were any abnormal lesions found in the myocardium, and it is 
possible that this failuie may hare been due to some serious type of ar- 
rhythmia which was not piesent at the time the electrocardiogi ams were 
taken 

The thud series, Dogs 10, 11, 12 and 13, were struck heavy blows to the 
chest m an attempt to produce death in as short a time as possible In Dog 
10 ventricular fibrillation was produced with death m sixteen minutes, in 
Dog 1 1 ldio-venti lcular rhythm with auricular paralysis occurred with death 
in 21 minutes The autopsies failed to reveal any abnormal lesions Dog 
13 had immediate changes in the T and QR^ waves and the RS-T com- 
ponent and later developed a heart block, interventricular block, and finally 
auricular paialysis with ldio-ventriculai ihythm which eventually caused 
death The autopsy in this case levealed hemorrhage into the tissue about 
the base of the heait, into the pericaidial sac with slight sub-pericardial and 
myocaidial hemorrhage of the wall of the light and left auricles These 
three dogs m the third series died as a lesult of fatal arrhythmias and 
demonstrated the possibilities of sudden death fiom external chest injuries 
with insufficient pathology to explain these arihythmias or to be considered 
as a cause of death Dogs 12, 14 and 15 demonsti ated that many various 
types of arrhythmias occur immediately and m a very short time return 
to normal rhythm but with each successive chest mjuiy the arrhythmia re- 
mained for an increasing period 

In the fourth series, Dogs 14 and 15, the right and left vagus nerves, 
the right and left superior and middle cervical ganglions and the spinal cord 
were cut before any of the blows were delivered This was done to avoid 
the possibility of extra-cardiac lesions producing the electrocardiographic 
changes Although the first two hard blows struck Dog 14 did not pro- 
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duce electrocardiographic changes, almost all the arihythmias, T-wave and 
RS-T component changes seen m the other dogs were reproduced in these 
two animals Similar traumatic lesions outside the heart, such as contusion 
and hemorrhage of the lungs, rupture of the liver and diaphragm, were pro- 
duced in these dogs which would seem to indicate that the changes seen m 
the dogs of the other series were not due to mjuiy outside the heart 

Considering the entire 15 animals the most frequent lesion produced was 
injury of some type to the lung This occurred m eight dogs, following 
both severe and mild blows to the chest Rupture of the liver occurred 
twice, and rupture of the diaphragm once These lesions, together with 
hemorrhage into the mediastinal space, were the chief lesions found outside 
the heart The most frequent cardiac lesions were sub-endocardial and sub- 
pericardial hemorrhage which occuired four times, as did also pericardial 
injury and tear with or without free blood m the pericardial sac With the 
exception of hemorrhage into the valve cusps, which occurred twice, and 
hemorrhage into the tissue about the base of the heart, no other lesions were 
found In three dogs there were no lesions of any kind and, since the 
electrocardiographic changes are sudden and transient, these changes may 
be considered due to edema of the myocardium and the various parts of the 
conduction system These changes are also similar to those following ex- 
perimental coronary artery occlusion and injury to the Bundle of His, m 
dogs It is evident that mild and seveie blows produce various types and 
degrees of electrocardiographic changes and the tendency is for the heart 
to return to normal within a very short time On the other hand the same 
degree of blow may produce a fatal arrhythmia It is also evident that 
there need be no injury to the chest wall, which occurred only m the two 
dogs of the last series, to produce both electrocardiographic changes and 
abnormal lesions of a serious natuie 
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AN ARTICLE CONTRIBUTED TO AN ANNIVERSARY VOLUME IN HONOR 
OF DOCTOR JOSEPH HERSEY PRATT 

ADRENAL CORTICAL TUMOR, A REPORT OF FOUR 

CASES * 

By Charles H Lawrence, M D , F A C P , Boston, Massachusetts 

In his paper on tumors of the suprarenal cortex read before the Staff 
of the Mayo Clinic m 1933, Kepler 1 cites the following quotation from 
Rowntree and Ball 

“ We may say that there are various types of tumors of the suprarenal 
gland, resulting m a large variety of clinical symptoms and syndromes, many 
of which are difficult to explain adequately in the present state of knowledge 
Correlated clinical, pathological and chemical studies are urgently needed ” 
The following four case reports, which more or less imperfectly meet these 
specifications, seem worth adding to the literature 

Case 1 F R , female, 13 yrs 10 mos , first seen November 1, 1928 

Faintly History Father, mother, two sisters living and well No family history 
of endocrine disease Mother’s catamenia irregular and profuse One sister hypo- 
menorrheic through adolescence, normal since 

Past History Measles, mumps, chicken pox:, pertussis in childhood Tonsil- 
lectomy m childhood Appendectomy at 11 for acute appendicitis 

Piesent Illness Menarche at 10 yrs 8 months During the next nine months 
menstruation was regular every 28 days, lasted four to five days, amount regarded as 
normal, no pam In June 1926, patient menstruated normally but had* not men- 
struated since, an interval of 17 months During the first six months of amenorrhea 
there was no change in her general condition, and little attention was paid to the 
lack of menstruation 

In June 1927, patient’s mother noted beginning mascuhmzation The voice 
became deeper and hoarser, and coarse dark hair appeared on arms, legs, abdomen, 
cheeks and chin Both voice change and hair growth increased steadily The 
patient’s general health remained excellent She denied any other symptoms than 
those enumerated 

Physical examination showed a well developed and nourished girl The body 
contour was normally feminine There was moderate acne of the face, chest and 
back There was moderate hypertrichosis of cheeks, chin, and upper lip, and a con- 
siderable growth of coarse, dark hair on the arms and legs The pubic hair extended 
upward to the navel The labia were slightly hypoplastic, the clitoris was slightly 
larger than normal Rectal examination disclosed a rather small uterus, but no other 
pelvic abnormality Abdominal examination revealed no abnormality The physical 
findings were otherwise normal 

Laboratory Findings The urine was normal as was the blood morphology, and 
chemistry Renal function (phenolsulphonephthalein elimination) was 59 per cent in 
two hours Basal metabolism was plus 3 per cent, with normal pulse rate, blood 
pressure and temperature Roentgen-rays of the skull, kidneys and urinary tract 
showed no pathology Eye grounds and visual fields were normal Pelvic ex- 

* Received for publication July 28, 1937 

From the Endocrine Clinic of the Boston Dispensary 
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animation with anesthesia showed no abnormality other than slight uterine hypo- 
plasia 

Cow se The sudden cessation of previously normal menstruation, and the mascu- 
hmzation suggested either tumor of the adrenal cortex, pineal tumor, or tumor of the 
ovary (Basophilic adenoma of the pituitary was unknown at that time ) No diag- 
nosis could be definitely established, however, and the patient was kept under ob- 
servation for a year During this period no change occurred m the clinical picture 
there was no loss of weight, and the blood pressure, observed repeatedly, remained 
perfectly normal Injections of “ Ammotin ” and “ Estrogen ” were without demon- 
strable effect 

At the end of a year, the patient was seen in consultation by Dr D L Jackson, 
who confirmed the physical findings already noted In his opinion, sclerosis of the 
ovarian cortices was the most probable diagnosis, and at the request of the patient, 
an exploratory operation was performed, December 5, 1929 

Operative Findings The cervix was small Curetting the uterus yielded no 
endometrium, m spite of the fact that a serrated curet was used On opening the 
abdomen, the uterus was found to be small and retroverted The Fallopian tubes 
were normal The ovaries were smooth with thickened cortices Both ovaries were 
split, and were found packed with small cysts, which were evacuated The cortex 
was then pealed The left kidney and adrenal body were normal to palpation There 
was a question as to whether the right adrenal gland could be felt, but no patho- 
logical condition could be demonstrated The wound was therefore closed 
Pathological report on the curettings No endometrial tissue found Specimen from 
ovary — simple cyst, and numerous unripe follicles 

The patient made an uneventful recovery There was no change in the clinical 
picture She was seen at intervals of three to six months during the next six years, 
but no significant development occurred until September 1934 (nearly five years after 
operation), when she began to develop moderate dyspnea and palpitation on vigorous 
effort Examination at that time showed the heart to be norma], but the resting 
pulse rate had increased to 96 per minute, and the blood pressure had risen to 
140 systolic and 80 diastolic The retinal arteries were slightly narrow, the veins 
moderately over full Blood and urine were normal The breasts had become 
atrophic, and there was marked hair growth around the areolae Abdominal ex- 
amination was negative Intravenous pyelograms showed that the right kidney was 
larger than the left, and its border was somewhat irregular The pelves, mfundib- 
ulae and cahces filled well, but the upper calix of the right kidney was depressed 
There were no other abnormal findings Neither Dr Prather nor Dr Morrison 
who together conducted the examination, felt that there was enough evidence of 
adrenal tumor to justify operation They advised further observation 

In April 1935, the patient’s condition was essentially unchanged, the slight hyper- 
tension persisted, and abdominal palpation gave a sense of an indefinite mass in the 
right flank not apparently connected with the liver Repetition of the pyelcgram 
showed, on the right side, numerous small areas of calcification scattered between 
the levels of the first lumbar vertebra and the tenth rib posteriorly, and a suggestion 
of the rounded outline of a mass overlying the upper pole of the right kidney 

On the basis of these findings, the diagnosis of tumor of the right adrenal gland 
seemed established, and after consultation with Dr Prather, it was decided to oper- 
ate after preliminary radiotherapy had been completed There was no significant 
change in the patient’s condition up to the time of operation, July 25, 1935 At opera- 
tion, a rounded, encapsulated tumor on the right adrenal 12 5 by 10 by 8 cm was 
removed It was completely encapsulated, fairly homogeneous, brown, opaque and 
soft Scattered through it, particularly near the periphery, were bony spicules Be- 
cause of the size of the tumor it was necessary to remo\e both the right kidney and 
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the right adrenal gland with it The latter showed a slight thickening of the cortex, 
and was otherwise normal The kidney was normal 

The patient showed a fall in blood pressure to 100 systolic and 70 diastolic, 24 
hours after operation Eschatin was administered during the next three days, and 
gave a prompt response Thereafter, the blood pressure varied between 120 and 130 
mm systolic with a diastolic of 80 mm The patient made an uneventful recovery 

Within three weeks after operation her voice showed a definite return to the 
feminine timbre and within two months was completely restored to its former 
quality The patient began to menstruate on September 1, and flowed four days nor- 
mally, without pain Theieafter she has continued to menstruate normally and regu- 
larly One vear after operation examination showed some gam m weight and marked 
regression of the hypertrichosis A recent report states that the abnormal hair growth 
has now practically disappeared 

Comment 

The outstanding feature of this case is the long duration of the syndrome 
before its cause could be identified In November 1928, the masculmization 
was sufficiently impressive to leave no doubt that there was serious distur- 
bance of endocrine function, but a rather complete diagnostic study afforded 
no evidence sufficient to identify the gland at fault Such evidence as there 
was suggested pathology of the adrenal coitex oi ovary rather than of the pit- 
uitaiy, possibly because Cushing’s paper 2 had not yet appeared to emphasize 
the similarity of the clinical pictures produced by pituitary basophilism and 
tumors of the adienal coitex In retrospect, a number of features charac- 
teristic of pituitary basophilism are lacking in this case There was no 
“ rapidly acquired, peculiarly disposed and usually painful adiposity,” no 
kyphosis, no “ plethoric appearance of the skin with purplish lineae 
atrophicae,” no vascular hypertension for six yeais after the clinical picture 
was fully established, no erythremia, and no backache or fatigability The 
patient’s health, as that term is usually understood, was excellent at all times, 
and she attended school and college during the years that she was under 
observation, taking part in all the usual activities 

The absence of all these characteristic symptoms is worth remarking, 
since some or all of them were present in the other patients described 
m this report Why they should have been lacking m this patient cannot be 
explained, nor is speculation profitable Another feature worth emphasiz- 
ing is the definite masculmization of the voice, and its return to normal aftei 
removal of the tumor This feature is not mentioned by Cushing as char- 
acteristic of pituitary basophilism, 2 and although it is not always present m 
the adrenocortical syndrome, it should be of considerable diagnostic value 
when it exists 

The third feature which justifies comment is the evidence afforded by 
the exploratory operation performed one year after masculmization had 
become well established Unquestionably the tumor of the right adrenal 
cortex was present at that time, but it could not be palpated through the 
abdominal incision It must be concluded that it was very small at that 
time (though the difficulty of palpating the adrenals through a median ab- 
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dommal incision is considerable) and theiefore that even very small tumors 
of the cortex are capable of causing marked masculimzation The condition 
of the ovanes is also interesting m view of the rapid reestablishment of 
normal menstruation following the second opeiation At the first lapar- 
otomy they were found to be scleiosed and cystic, and were subjected to a 
considerable degree of surgical trauma, yet they promptly reassumed their 
normal function six years later when the inhibiting tumor was removed It 
is, therefoie, obvious that the organic pathologic changes discovered at the 
first operation were not the primary cause of the amenorrhea 

Case 2 A married woman, 24 years old, entered the hospital March 9, 1936, m 
coma 

Family Histoiy Father, mother, and four siblings were living and well The 
maternal grandmother was allergic 

Past Histoiy No serious illnesses, no operations As an infant, the patient was 
allergic to eggs, and in recent j ears to grass pollens, the symptoms being controlled 
by desensitization treatment 

Menstruation began during her fifteenth or sixteenth years, and was regular and 
normal until 1933, when she developed functional menorrhagia At that time she 
showed a moderate secondary anemia, a basal metabolic rate of minus 21 per cent, 
normal blood sugar, a rather fiat sugar tolerance curve Physical examination showed 
slight symmetrical enlargement of the thyroid, hyperplastic breasts, and a small 
uterus Three months’ treatment with Antuitrin S, 200 R U every other day during 
the intermenstrual internals, restored menstruation to normal, and it remained so 
until the present illness The patient’s health had been good until a week before 
entering the hospital, though her parents thought she seemed more tired than usual for 
several months before its onset 

Present Illness February 29, 1936, while driving her car she had a brief attack 
of blurred vision and felt rather faint She was, however, able to drive her car home, 
and after luncheon and a short rest, felt as well as usual The next day she woke at 
seven, went to her sister’s room for a time, and then returned to her bed for another 
nap At noon her mother found her still “asleep,” perspiring profusely She was 
roused with considerable difficulty, and her speech was a bit incoherent She drank 
a glass of orange juice, and an hour later seemed as well as ever, though she did not 
remember having gone to her sister’s room During the following week she felt as 
well as usual, but on March 9 her husband, when he went to waken her in the morn- 
ing, found her in coma, and was unable to rouse her She was seen immediately by 
Dr Halsted, who found, as the only abnormal physical sign other than the coma, a 
palpable tumor in the left upper quadrant of the abdomen She was taken im- 
mediately to the Faulkner Hospital, where I saw her an hour later 

Physical examination showed a well developed and nourished young woman, 
completely unconscious Her pulse was not greatly accelerated, temperature normal! 
blood pressure normal 'The pupils reacted to light, the retinae were normal, there 
was no choked disc, no stiffness of the neck, no abnormal reflexes The knee-jerks 
and plantar reflexes were diminished but present The heart and lungs were nor- 
mal Inspection of the abdomen showed that the left upper quadrant of the abdomen 
was more prominent than the right, and palpation disclosed a large mass there ex- 
tending from beneath the costal margin to about the level of the umbilicus, and from 
the midlme outward into the flank The mass felt resilient, and smooth Determina- 
tion of the blood sugar showed 44 mg per 100 c c of blood The plasma combining 
power for carbon dioxide was 51 volumes per cent The urine showed four plus 
acetone 
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The patient was given one liter of 10 per cent glucose solution She regained 
consciousness after receiving about 50 c c and was well oriented and replied intel- 
ligently to questions before the infusion was completed She stated that she had 
been aware for two or three weeks that the left upper quadrant was “ fuller ” than 
the right, but had thought, since she felt well, that she was merely growing fat 

The patient was seen in consultation by Dr E L Young, Jr Because of the 
hypoglycemia and the size of the tumor, he felt that it was probably a pancreatic cyst, 
and advised exploratory operation This was done six hours later On opening 
the abdomen a mass the size of a large grapefruit, bluish red m color, and highly 
vascular, was encountered It was encapsulated, and across its surface ran a net- 
work of large veins It extended backward to the posterior abdominal wall, to which 
it seemed fixed There was no pedicle A trocar was introduced and intense suction 
applied, but no fluid obtained Removal by the anterior approach was obviously im- 
possible, so a small specimen was excised with the electrocautery, and the wound 
closed 1 he pathological report on the specimen was as follows “ Carcinoma, grow- 
ing with moderate speed, originating in an endocrine gland Whether the tumor 
is arising from the cells of the islands of Langerhans or from the adrenal cortex 
cannot be positively determined from present sections Further studies as to cell 
origin are being carried out ” As a result of those further studies, in which several 
pathologists collaborated, it was then the consensus that the tumor arose from the 
adrenal cortex 

The patient made an uneventful though slow recovery from the operation The 
fasting blood sugar, determined daily for 18 days, varied between 101 mg and 41 
mg per 100 c c Readings of 60 mg or less were obtained six times during that 
period These low readings were not always accompanied by clinical symptoms of 
hypoglycemia The blood counts showed nothing abnormal Hormone assays March 
23 were negative for both prolan and estrin The patient continued to menstruate, 
however, for two months, but since May 27, 1936, has been amenorrheic Post- 
operative roentgen-ray treatment was begun March 23, and continued until July 10, 
utilizing coutard dosage 258 R units Total R units 3,200 During this treatment, 
she had no major hypoglycemic attacks, though she occasionally felt dizzy on awaken- 
ing Prompt relief was obtained by drinking a large glass of orange juice Between 
July 10 and October 13 the attacks of hypoglycemic coma recurred frequently but 
irregularly, but always responded to intravenous injections of 10 per cent glucose 
solution The blood pressure showed a definite upward trend, averaging during 
October, 150 mm systolic and 90 mm diastolic A mild acne, present at the time of 
operation, became extremely severe, involving the entire face, the neck, chest and 
back, and there was marked acanthosis of the axillae The tongue had become 
thickened and fissured, and the face, neck and shoulders showed marked thickening 
of the skin and subcutaneous tissue Blood non-protein nitrogen and chlorides were 
normal, and the blood sugar normal when determined Hormone assays were again 
negative for both prolan and estrin Roentgen-rays of the skull, chest, colon (with 
barium enema) and kidneys (intravenous pyelogram) showed no evidence of metas- 
tases The mass extended to the top of the fourth lumbar body, and across to the 
right of the spine The colon was pushed forward and downward It was im- 
possible to make out the kidney outlines, but the dye reached the bladder m normal 
time and in normal concentration 

On October 13, a second attempt was made to remove the tumor, Dr William 
E Ladd operating, by the transabdominal route Again it was found impossible 
to remove the growth The left kidney was identified in close relation to the tumor 
mass, and the diagnosis of a tumor of the suprarenal cortex seemed confirmed 

Thirty-six hours after operation the patient’s (emperature rose suddenly and 
rapidly to 104 4° (rectal), the pulse rate rose from 120 to 180, and the blood pres- 
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sure fell rapidly to 70 mm systolic and 50 mm diastolic She became comatose, 
reviving after intravenous glucose and adrenalin 1-1000 subcutaneously No evi- 
dence of infection could be found Twelve hours later she was much improved, and 
on the third day after operation showed a remarkable change for the better The 
pulse rate had fallen to 88, temperature 101°, blood pressure normal During the next 
two weeks she showed marked general improvement, especially m the skm condition 
The subcutaneous thickening almost disappeared, the acne and acanthosis diminished 
markedly She left the hospital November 7 m good condition 

During the next two months the patient’s condition again grew slowly worse 
The acne, acanthosis and subcutaneous thickening increased, though never to their 
former intensity The hypertension became more marked, often reaching 190 mm 
systolic and 120 mm diastolic and occasionally going higher, and the attacks of 
hypoglycemic coma recurred with increasing frequency Edema of the lower legs 
appeared, and shifting dullness in the abdomen could be demonstrated from time to 
time During the attacks of coma the patient often became rigid, assuming a 
posture like that of decerebrate rigidity At other times the hypoglvcemic symptoms 
consisted merely of perspiration, tingling of the tongue, and moderate analgesia 
During one of these mild attacks she was given, instead of glucose solution intra- 
venously, 0 1 c c of adrenalin 1-1000 subcutaneously The symptoms disappeared 
with dramatic promptness Thereafter it was found that a slightly larger dose 
(0 3 to 0 5 c c ) was equally efficacious m the attacks of coma, injection being fol- 
lowed promptly by return to consciousness, so that the patient was able to swallow 
orange juice within 15 or 20 minutes after the injection 

Despite the general downward progress of the disease, the patient showed 
surprisingly little loss of strength, and on Christmas day was able to join in prac- 
tically all the family festivities Early in January, however, she developed moderate 
abdominal distention, and rather frequent attacks of headache, and it was decided 
to use radium treatment After consultation with Dr Barringer and Dr Ewing, 
of the Memorial Hospital, New York, she was therefore admitted to that institution 
on January 14, 1937, for treatment She tolerated radium treatment well, and re- 
turned to her father’s home to carry on restraint dosage of roentgen-ray Again 
irradiation of the tumor was followed by cessation of the hypoglycemic attacks 

On April 9, 1937, the patient complained that during the past week her vision 
had been failing, especially m the right eye Ophthalmological examination (Dr 
Whrtney) showed “ Right eye Disc margins clearly defined, arteries sclerotic, 
pinching the veins at their crossings, and veins tortuous and distended due to arterial 
interference No hemorrhages seen Left eye Arteries sclerotic, veins normal size ” 
Dr Whitney’s impression was that the failure of vision was due to obstruction of 
the venous circulation in the retinae, and also m the central vessels 

The patient’s general condition showed little change The blood pressure varied 
between 140 and 160 mm systolic, and 90 and 100 mm diastolic The abdominal 
distention grew more prominent There was variable shifting dullness, and inter- 
mittent edema of lower legs and ankles Hypoglycemic attacks of variable intensity, 
always responding to adrenalin, recurred two or three times weekly It was, there- 
fore, decided as a last resort to treat her with the extremely powerful roentgen-rays 
now available at the Huntington Hospital On admission to the hospital the patient 
was found to have considerable fever which subsided by lysis in three days During 
her stay in the hospital this sudden rise in temperature followed by a lysis recurred 
twice Roentgen-ray of the chest gave evidence of metastases in the right lung The 
patient had several hypoglycemic episodes while in the hospital but after completion 
ofjhe treatment they did not recur Hormone assays of specimens obtained during 
hospitalization were negative for prolan and estrm, but positive for the male hor- 
mone, quantitation showing between 1 5 and 2 0 bird units present 
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She grew weaker and more emaciated, developed a harassing cough and marked 
anorexia, so that it became almost impossible to furnish an adequate amount of 
carbohydrates In spite of this deficiency, however, she did not have any more 
hypoglycemic attacks 

Death came apparently from general exhaustion on July 8 Unfortunately 
permission for autopsy could not be obtained 

Comment 

The outstanding sjmptoms in this patient contrast sharply with those 
of the first In one, symptoms were fully established before the tumor 
could be palpated during laparotomy, while in the othei, the growth had 
reached such size as to cause visible tumor of the abdomen before severe 
symptoms appeared This fact alone would suggest that the two tumors 
were different m nature 

Even moie convincing, however, is the hypoglycemia encountered in 
association with the growth The patient’s blood sugar was normal when 
it was determined three years previously, and she had had no symptoms 
suggesting hypoglycemia until 10 days before the tumor was discovered 
It is hardly likely, therefore, that the former antedated the latter The 
mechanism by which an adrenal cortical tumor produces hypoglycemia is 
far from clear, and a careful search of the literature discloses no record 
of a similar association In fact, hyperglycemia and glycosuria seem to 
represent the usual disturbance of carbohydrate metabolism in both the 
adrenocortical syndrome and pituitary basophilism (Cushing, 2 and Kepler 
et al 11 3 ’ 4 ) and hypoglycemia has been reported in human adrenal insufficiency 
by McLean 5 Britten and Silvette 0 found diminution in blood sugar and 
liver and muscle glycogen m dogs, cats, rabbits, guinea pigs rfnd rats after 
adi enalectomy, and produced hypoglycemic convulsions and death by re- 
moving the adrenals of opossums and marmots It is not clear, however, 
whether it is the loss of cortex or medulla which produced these results 
Equally obscure is the mechanism by which small doses of adrenalin 
relieved the hypoglycemic attacks m this patient The fact that it did, how- 
ever, suggests that the low levels of blood sugar were due not to an ex- 
haustion of glycogen reserves, but to an interference with its mobilization 
The further features of special interest are the amenorrhea and atrophy 
of the breasts, without positive mascuhmzation , the absence of prolan and 
estrm from the urine, the apparent beneficial effect of irradiation upon the 
hypoglycemic attacks, and the changes m the skin 

The latter merits, perhaps, special consideration The skm of the face, 
which had previously been normal, became thickened, dusky red, and liter- 
ally covered by small acne papules and pustules The same process ex- 
tended downward over the neck, shoulders, chest and back, and in the axillae 
the hyperplasia of the epidermis was so severe as to produce small lobulated 
tumors Following irradiation of the tumor temporary remission of the 
skm condition occurred 
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It is, perhaps, not absolutely certain that the tumor m this case arises 
from the adrenal cortex However, the anatomical findings at the second 
operation and the general agreement of opinion among the pathologists who 
have examined the sections obtained seem sufficient to eliminate all but the 
faintest chance that it arises from any other organ The endocrine char- 
acter of most of the patient’s symptoms suggests a hyperfunctioning gland 
rather than a non-secretmg malignant growth, and the presence of male 
hormone m the urine is characteristic 

Case 3 A white female of 30 years, single, American, school teacher She 
was referred to the Diagnostic Hospital, April 20, 1934, by Dr Eugene McCarthy 
of Rumford, Maine, because of blurred vision, of 18 months’ duration, polyuria and 
nocturia for nine months, and amenorrhea for eight months Dr McCarthy’s history 
also showed that she had felt unduly fatigued for several years, had “ bruised easily, 
and had noticed an increasing growth of hair on her face for the past year ” Polyuria 
and nocturia, but no polydipsia, had bothered her for about nine months before 
admission 

Faintly Histot y One brother died of “ sugar diabetes ” at the age of fourteen 
Two brothers and her father and mother are living The latter has some kidney 
trouble 

Past History No operations and no serious illnesses other than diphtheria, 
mumps and tonsillitis in childhood 

Menstrual Htstoiy Catamenia began at 11 years of age and was perfectly regu- 
lar until 1931 when it became irregular for two months and then ceased At about 
the same time she noticed that her voice was becoming harsher, that she felt irritable 
and clumsy and that her hair was growing coarser She had gained about 25 
pounds in weight during the previous two years She was seen at the Lahey Clinic 
at that time, and was found to be overweight, nervous and florid Her heart was 
moderately enlarged, no murmurs were heard, the aortic second sound was accentuated 
The blood pressure was 230 mm systolic, 148 mm diastolic Abdominal examination 
was negative Pelvic examination (Dr McCarthy) was negative There was edema 
of both lower extremities Eye grounds showed no hemorrhages or exudate, some 
vascular changes but no arterio-venous nicking The blood non-protein nitrogen was 
32 mg per cent, and the hemoglobin 85 per cent Blood counts were normal, the 
coagulation time, 2 minutes 15 seconds The urine shoved a fixed grarity between 
1 005 and 1 014 The Wassermann reaction was negative A diagnosis of primary 
hypertension was made 

During the next three years the patient became increasingly fatigable, so that 
latterly it had been necessary for her to stay in bed very often for a day or two 
The blurred vision, already mentioned, had been increasing steadily, and for three 
weeks before entrance had taken the form of a fixed spot before the right eye The 
left eye was less affected, but reading, especially of fine print, had become difficult 
The eye lids had become slightly puffy and it had become an effort to hold her eyes 
open There had been some increase of the hair on the face, and her skin had been 
constantly discolored with “black and blue” spots The lower legs, ankles, and feet 
were constantly swollen 

Physical Examination A red faced, florid, obese young woman with no de- 
formities The obesity is localized in the abdomen and breasts, and there are fat 
deposits m the axillary regions There is pitting edema of the legs and ankles, and 
a number of discolored areas on the legs There are several bluish to reddish striae 
on the medial aspect of each thigh, and m the axillary borders The cheeks show a 
tairly rich growth of hair 

The lips are slightly cyanotic, the skm everywhere drj and seal} 
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The thyroid is not palpable The lungs are normal Heart The apex impulse is 
felt 11 cm from the midsternal line m the fifth interspace just to the left of the 
mid-clavicular line, the right border extends 3 cm from the mid-sternal line, the 
upper border is at the third rib There are no murmurs and no arrhythmia The 
blood pressure is 220 mm systolic and 1 60 mm diastolic The abdomen shows marked 
panmctiltis adiposus, but is otherwise not remarkable All normal reflexes are ob- 
tained, no abnormal reflexes elicited 

As preliminary diagnoses at this stage of the examination both malignant nephro- 
sclerosis and pituitary basophilism were suggested as possibilities 

A neurological examination by Dr Golden showed no disturbance of sensation, 
astereognosis and no incoordination 

Laboratory examinations Hemoglobin 103 per cent (Sahli), red count 5,500,000, 
blood clotting time normal Sedimentation rate 21 mm in one hour Hinton, 
Wassermann ^nd Kahn tests negative Blood calcium 11 mg, cholesterol 375 mg, 
non-protem nitrogen 52 and 45 mg per 100 cc of blood Glucose tolerance test 
Fasting blood sugar 112 mg , 30 minutes after 100 gm glucose, 246 mg , one hour, 
297 mg , three hours, 172 mg per 100 c c blood Urme tests showed evidence of 
normal diluting and concentrating function , the phenolsulphonephthalein excretion was 
49 per cent in two hours Albumin varied between 0 1 per cent and 0 15 per cent on 
numerous examinations, and the sediment showed numerous fine granular and cel- 
lular casts, a varying number of white and red cells and on one occasion large num- 
bers of the latter 

Pyelograms were essentially negative Roentgenograms of the skull showed no 
evidence of tumor A tuberculin test was negative An electrocardiogram was 
normal except for left axis deviation The blood pressure remained always above 
200 mm systolic and 160 mm diastolic The basal metabolism was minus 4 per cent 
on one occasion, and minus 8 per cent on another 

The laboratory findings made the diagnosis of malignant nephrosclerosis a very 
unlikely one Pituitary basophilism remained a possibility The masculinization, 
however, strongly suggested adrenal cortical tumor It seemed advisable therefore 
to explore for adrenal tumor 

On May 11, 1934, Dr Lahey operated, found and removed a “ plum sized tumor ” 
of the left adrenal Following operation the patient’s blood pressure fell to 120 mm 
systolic and 90 mm diastolic, and continued to fall, despite intravenous injections of 
saline, glucose and adrenalin Eschatm was also administered but the patient died 
apparently from acute adrenal failure 

Autopsy showed removal of the left adrenal gland and extreme atrophy of the 
right The latter was found with great difficulty, and weighed less than 0 5 gm 
The capsule was thick, the medulla practically absent Only a few cortical cells were 
vacuolated The right ovary measured 3 5 by 1 5 by 1 cm and contained three thin 
walled cysts, filled with clear fluid The left ovary was wrinkled and shrunken 
and measured 2 by 1 5 by 1 cm ' 

Microscopic examination of the removed tumor showed adenoma The pituitary 
body was grossly normal, showing no increase in size Study of serial sections by 
Dr Shields Warren and Dr Eisenhardt showed no basophilism of the anterior lobe 

Anatomical diagnosis Marked atherosclerosis, hypertrophy of the heart, dila- 
tation of the stomach and intestines, cholelithiasis, atelectasis of the lower lobe of 
the right lung, hypertrophy and degeneration of the pineal gland, surgical removal 
of the left adrenal body 

Comment 

The clinical picture presented by this patient is very similar to that de- 
scribed by Cushing 2 as typical of basophilic adenoma of the anterior pitui- 
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tary body In fact, all the typical symptoms of that condition are present, 
with the possible exception of osteoporosis and kyphosis, which are not 
specifically noted m the record In contrast to the other two patients there 
was even a slight erythremia found, and the history of fatigue and exhaus- 
tion is present The one symptom which was not typical was the change 
m the voice, which, as has been noted, is not described by Cushing as occur- 
ring m pituitary basophilism Yet, as in the case described by Walters, 
Wilder et al 4 the anterior pituitary body was grossly normal, and serial 
sections studied by Dr Warren and Dr Eisenhardt revealed no basophilism 
The discussion of the moot question of the relations between pituitary 
basophilism and adrenocortical tumor does not he within the scope of this 
paper but it seems proper to reemphasize voice change m the female as a 
possibly important differentiating symptom between the two conditions 

Finally, it seems worth while to call attention to the fact that in all 
three of the female patients reported, menstruation did not appear at the 
usual age In the first and third, the menarche was unusually early, sug- 
gesting prematurity, while m the second patient it was definitely late in 
appearing This may be pure coincidence in all three cases, but it seems 
worth noting in a paper which has for its purpose an addition to the records 
concerning a rare and little understood condition 

Case 4 J K , a white 14 year old school boy, admitted to the Diagnostic Hos- 
pital, July 21, 1936, because of obesity 

Faintly History Contained no account of obesity in any member of the family 
There was no family history of malignancy Four siblings are normally developed 

Past History The father stated that the boy has never had any illnesses He 
grew and developed normally until one year before admission 

Present Illness During the past year the patient had gained weight very rapidly 
and his facial appearance had changed markedly due to the obesity and to a dusky 
reddening of his cheeks On May 18, 1936, he had a sudden convulsive attack lasting 
from four to six hours accompanied by biting of his tongue and incontinence and 
followed by vomiting Following the attack he returned to his normal activities 
and had no more convulsions He complained occasionally of dizzy spells At the 
time of admission he was attending school, having no scholastic difficulties and playing 
normally There was no disturbance of vision, no polydipsia, no polyuria, no fre- 
quent headaches, no dyspnea nor palpitation, no digestive disturbance and no urinary 
disturbance The obesity and change m appearance were the factors which led his 
parents to bring him to the hospital 

Physical Examination A 14 year old boy of unusual appearance The face is 
described as “ full moon like ” with thick fat folds below the chm and extending up- 
ward to merge with the cheeks The latter were dark, cherry red The trunk 
was markedly obese with prominent deposits of fat on the abdomen and on the back 
of the neck The arms and legs, however, contrasted sharply in size with the obesity 
of the trunk, neck and face The skin of the trunk and limbs was dry and slightly 
thickened and over the inside of the thighs showed marked marbleization Here and 
there on the legs were a few small bluish spots, typical of subcutaneous hemorrhage 
The mucous membranes were normal, musculature normal, and there was no evident 
deformity nor tenderness of bones rvith the exception of an area orer the lower three 
ribs which was slightly tender to pressure The skull was normal in shape There 
was no endence of exophthalmos The pupils were wide, circular and reacted 
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promptly to light and accommodation Ocular movements were normal There 
was no evidence of disturbance of the third or fifth nerves The eye grounds, both 
retinae and the optic discs appeared normal There were a few hairs on the upper 
lip The mouth was normal, teeth normally developed and m good condition 
Tongue, pharynx and tonsils not remaikable Save for the fat deposits previously 
noted there was no abnormality of the neck The chest was broad The lung borders 
were normal to percussion and there was no abnormal dullness The breathing was 
vesicular Breasts were of feminine configuration due to the fat The heart was 
normal in size, sounds not well differentiated, no murmurs The aortic second sound 
was moderately accentuated The pulse was normal in rhythm It showed increased 
tension by palpation, the blood pressure was 145 mm of Hg systolic and 90 mm 
diastolic The abdomen showed a marked panniculus but was otherwise not re- 
markable, no masses or organs were palpable There was marked masculinity of 
the type of hair growth and several dark red striae were noted on both sides of the 
abdomen There was considerable hair growth in the lumbar region of the back 
The genitalia were markedly hypoplastic The extremities were freely movable and 
showed no deformities Reflexes were all normal with the exception of the cre- 
masterics which were exaggerated equally on the two sides There was no dis- 
turbance of sensation 

Laboiatoiy Examinations The urine was normal and a test for prolan in the 
urine was negative The blood showed a hemoglobin of 89 per cent, red blood cell 
count 5,430,000, Wassermann and Hinton tests negative The basal metabolic rate 
varied in a number of obseivations between minus 20 per cent and minus 40 per cent 
A blood sugar tolerance was perfoimed with difficulty, the fasting blood was not 
obtained, but the values for one, two and three hour specimens after ingestion of 100 
gm of glucose were 240 mg , 299 mg and 230 mg respectively The corresponding 
specimens of urine showed glycosuria in every specimen Roentgen-ray plates of 
the pelvis and skull showed no pathologic changes 

A diagnosis of pituitary basophilism was made and he was given four treatments 
with roentgen-ray to the pituitary region, with complete relief of the headaches and 
slight loss of weight There was little other change m his condition for the next 
four months He then developed a small but deep ulceration of the anterior surface 
of the left lower leg which healed very slowly His blood pressures during the four 
months had varied between 120 and 140 The boy seemed cheerful and had no com- 
plaints Intravenous pyelograms gave normal findings On April 10, 1937, it was 
noted that his condition was unchanged, but a few days later he developed a second 
ulcer just below the first This increased rapidly in size and became as large as the 
palm of one’s hand and discharged puiulent material The boy was, therefore, re- 
admitted to the hospital where it was noted that the red color of the face was even 
more dusky The abdominal striae were more pronounced and striae had appeared 
in both axillae and on the left upper arm He had regained the weight lost after 
the first roentgen-ray treatments The skin of the arms and legs had become very 
dry and thick and varied from bright red to bluish red in color The left ankle was 
edematous and motions of the foot were painful The fat deposits previously de- 
scribed had definitely increased 

The fasting blood sugar on two different days was 282 mg and 245 mg per 100 
c c There was slight glycosuria He was given insulin 25, 15 and 20 units with a 
reduction of sugar to normal The omission of the insulin was not followed by an 
increase in the blood sugar and the boy seemed more alert There was, however, 
considerable general weakness Roentgen-rays, May 22, showed definite osteoporosis 
The basal metabolism was minus 27 per cent The glucose tolerance showed Fasting 
124 mg , thirty minutes after 100 grams of glucose, 185 mg , one hour, 249 mg , 
two hours, 299 mg , and three hours 230 mg The fasting and 30 minute specimens 
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of urine were sugar free The one hour specimen showed 3- truce of sugar, the two 
hour 3 per cent and the three hour specimen 3 2 per cent The sedimentation of the 
blood was 1 5 mm in one hour (Westergren) 

Roentgen-ray of the skull showed no evidence of tumor The basal metabolic 
rate was always subnormal Temperature, pulse and respiration were normal 
Blood platelets 409,000, phosphatase 4 38 units 

The patient was transferred to the Massachusetts Memorial Hospital for ex- 
ploration of the adrenal gland His condition at the time was extremely poor and he 
failed to rally postoperatively, death occurring without further significant develop- 
ments 

The chief findings at autopsy were as follows There was a large symbiotic ulcer 
on the lateral aspect of the left leg The right lung was partially collapsed and the 
right lower lobe contained a multilocular abscess approximately 4 cm in diameter 
It contained about 5 cc of thm, granular, purulent material The liver was pale 
yellowish brown, lobulations poorly defined, distinctly greasy and somewhat friable 
The pancreas weighed 100 gm and showed many scattered subcapsular foci of fat 
necrosis varying from 3 to 10 mm in diameter The pancreatic duct showed no evi- 
dence of obstructive inflammation or other pathologic lesion The adrenals together 
weighed 15 gm and were distinctly enlarged although they showed no specific adenoma 
nodules The right adrenal measured approximately 6 cm by 3 cm by 6 mm The 
left adrenal was distinctly mal-formed and larger than the right The upper portion 
seemed normal while the lower portion formed a well defined beaver-tail-like ac- 
cessory lobe It measured 7 cm in length, 3 cm in diameter and had an average 
depth of 6 mm Serial sections showed a normal gross relationship between the 
medulla and cortex No adenomatous or other tumor nodules could be seen The 
cortical tissue was pale yellowish brown and showed less lipoid storage than is nor- 
mally observed The genitalia were infantile The thymus was so extremely small 
and atrophic that it was found with great difficulty Only the slightest remnants sug- 
gesting thymic tissue were discovered The thyroid was normal m size, shape and 
position and appeared normal on section The pituitary was distinctly shrunken, 
measured approximately 1 cm in its long axis and 4 mm m its diameter It was 
distinctly more dense and fibrous than normal At its left lateral pole the cut surface 
presented a distinct nodule approximately 3 mm in diameter of a brighter yellow than 
the surrounding tissue and having no other specific characteristic The vertebrae 
showed a marked osteoporosis so that m many places the dark reddish brown marrow 
could be seen through the outer cortical bone which could be easily incised with a 
scalpel 

Pathological Diagnosis Adrenal hypertrophy, adenoma of the anterior pituitary 
lobe, chemical pancreatitis with extensile fat necrosis, thymic atrophy, testicular 
atrophy, fatty degeneration of the liver, cellulitis of the neck, symbiotic ulcer of left 
leg , toxic lymphadenitis The histological findings are not yet available Assay 
of the liver, adrenals and testicles for estnn showed more than 500 mum the liver 
extract, but was negative m the other two tissues No follicle stimulating or luteiniz- 
ing hormone could be demonstrated 


Comment 

Clinically, tins patient presented the typical picture of pituitary basophil- 
ism described by Cuslnng,~ and the pathological findings, though not com- 
plete, furnish confirmatory evidence Postulating a primary basophilic 
adenoma, the other endocrmopatlues can be explained as secondary mani- 
festations of disturbed pituitary function, while no such logical sequence 
can be constructed if the adrenal hypertrophy be regarded as the primary 
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disturbance In adrenal hypertrophy virilism, not infantilism, would be 
expected No significance is attached to the hormone assays they are re- 
ported as a matter of record 

Summary 

Four cases, all presenting certain similar features suggesting the adrenal 
cortical syndrome, are presented In two, the diagnosis was confirmed by 
operation or autopsy In a third, the diagnosis seems reasonably estab- 
lished by operation, and m the fourth, an adenoma of the anterior pituitary 
lobe was found at autopsy The histories, physical and laboratory findings 
together with the findings at operation or autopsy are reported 

My thanks are due to Drs Prather, Hazard, Lahey, Warren, Eisenhardt and 
Branch for their generous cooperation in furnishing surgical and pathological reports 
I also wish to thank all the staff members of the New England Medical Center who 
contributed to the diagnostic studies herein reported 
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AUTO PASSIVE TRANSFER IN ALLERGY * 

By D Murray Cowie, MD.FACP, Ann Arboi , Michigan 

On May 18, 1936 Samuel W , 52 years of age, presented himself for 
allergic studies because of an uncontrollable asthma that had been going on 
for five years He had been examined elsewhere by the scratch method 
The reactions secured by this method had not been satisfactory, m that after 
carrying out the eliminations suggested by these tests no relief was ex- 
perienced 

On mtradermal examination with standardized allergens 2 the patient 
reacted negatively to 80 out of 96 Of the 16 positive reactions only five 
could be considered unquestionably positive feathers, black pepper, sheep 
wool, mushroom and corn 

There was no question concerning the allergic nature of this patient’s 
asthma That being the case there was every reason to believe that his cir- 
culating blood was laden with allergic antibody 

In the prosecution of scientific observations on clinical allergy, three 
prime factors must at all times be considered antigen, antibody, tissue cell 
The nearer we come to being able to control these factors the more trust- 
worthy will be the interpretation of the results of experimentation At 
least two of these factors may be satisfactorily controlled, antigen and anti- 
body The tissue cell is, and probably always will be, a variable and possibly 
an indeterminable factor 

The patient Samuel W was endowed with the two essential somatic 
factors antibody, tissue cell Why, then, did his skin not react to specific 
antigen Such instances are not uncommon Specific sensitivity m such 
individuals is proved by the well known Prausmtz-Kustner phenomenon, 
brought about by the passive transfer of the allergic person’s serum into the 
skin of a non-specifically allergic person, where, after a certain latent period, 
it locally passively sensitizes the skin, and when the third factor, specific 
antigen (allergen) is injected into it a characteristic mtradermal allergic 
reaction develops The Prausmtz-Kustner phenomenon was demonstrated 
by use of the patient’s (Samuel W ) serum 

To return to the question, why did the patient’s skm not react to the 
injection of the specific antigen, to which we had now proved he was sensi- 
tive 7, What difference could there be in his skm to that of a recipient’s 
which had been proved to be non-specifically allergic but could be made pas- 
sively so by the introduction of allergic serum from another person 7 Mar 
there be, m such instances, some unusual variation m the quantitative rela- 

* Recencd for publication August 12, 1937 
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tions of the circulating antibody 7 May there be something defective m the 
skin mechanism 7 Had something occurred to make the patient’s skm less 
sensitive than it may have been at some othei time 7 

I To test the first hypothesis it was a simple matter to inject the patient’s 
skin with dus own antibody laden blood serum If his skm cells were cap- 
able of being passively sensitized a reaction should occur when specific 
antigen is injected into the treated area because, to any antibody already 
circulating through the skm, there would be added concentrated antibody 
When this experiment was carried out a typical mtradermal allergic reaction 
occurred I have designated this phenomenon as auto passive transfer 1 
because the patient’s own passively sensitizing blood serum is transferred 
into his own skm, where it sojourns for a certain tune, then disappears This 
is suggestive, but not positive, evidence that the failure of the skin to react, 
m the untreated aieas, is due to insufficient antibody coming to it 

Method 

The allergens (antigens) used weie standardized 2 in my laboratory by Dr John 
J Engelfried to an exact nitrogen content of 5 mg per cent, the same batch of 
allergen being used for comparative observations Exactly 0 03 cc is injected mtra- 
dermally as the test dose This is done very carefully, infiltrating the skm slowly 
so as not to induce a traumatic reaction 

The Syttnge and Needle New B D Tuberculin Syringes and No 26 (27 better) 
gauge rustless needles are used After use they are carefully rinsed in warm dis- 
tilled water The needle is removed and the collar carefully cleaned with a cotton 
applicator and the syringe again thoroughly rinsed in distilled water After this 
suction is applied by a Chapman pump which aspirates distilled water through the 
barrel Alcohol (96 per cent) is then rinsed through syringe and needle to remove 
all traces of water The plunger and barrel are separated and allowed to dry m the 
air The needles are blown out with dry air and after checking the points, are put 
singly into small glass tubes between plugs of cotton to be sterilized The syringe 
plunger and barrel (apart) are wrapped in heavy wrapping paper The needles and 
the syringes are sterilized by placing them m an oven at room temperature, raising 
the temperature to 220° C , cooling to 100° C , again raising to 220° C and allowing 
to cool The needles are checked with a magnifying glass and specially sharpened, 
by the Department of Engineering, after they have been used approximately 10 times 

All this is done to destroy traces of allergen left m the syringe and needle, and 1 
to avoid the presence of moisture that would dilute the allergen In other words the 
glassware and needles used in this investigation were chemically as well as bac- 
teriologically sterile Formerly our syringes and needles were rinsed in dichromate 
cleaning solution This was hard on the needles We have returned to this practice, 
plus the above details, as the rustless needles now used withstand this action fairly 
well 

Serum Transfei A precise amount, 0 05 cc, of the patient’s serum is injected 
intradermally into as many skm sites as are desired In our present routine of auto 
passive transfei examination, 32 transfers are made on alternating days The sites 
or areas of transfer are tested for specific sensitivity, after 24 hours, by the mtra- 
dermal injection of the standard amount of allergens (0 03 cc) In quite a per- 
centage of passive transfers there is an immediate reaction following the injection of 
serum that cannot be differentiated from a positive allergen mtradermal reaction It 
disappears in the ordinary time Its nature is considered in another paper 
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Recording the Reactions The reactions are measured in millimeters, with fine 
pointed dividers, in two opposite or perpendicular diameters The average of the 
two readings is charted The wheal and the area are both recorded on the working 
sheet The area measurement of course includes the diameter of the wheal The 
character of the wheal with regard to the number of pseudopods and the degree of 
edema is also recorded as well as the color of the area and its degree 

W— Wheal E+ and E = marked or slight edema 

P 1, 2, 3, or 4 = the number of pseudopods 

A = Area The number gives the average diameter from which the area surface 
may be computed (a = 71 - r 2 ) 

R = red , R -f- very red , R — less red 
F = faint, F = very faint, f = very very faint 
M = Mottled 

Thus the following record, Ragweed ^ gj R means a wheal of 12 millimeters 

average diameter with two pseudopods and a red area 31 millimeters average diameter 
or, as in the following tables only the average diameters of the entire reaction at the 
time specified are recorded as 35 R-j-> 36 R — , 30 f These are the 15 minutes, 30 
minutes and one hour readings Some reactions are, for the greater part, mottled, 
(M), particularly about the periphery Measurements of these are made with the 
dividers to the edge of unquestioned color observations are all made at exact time 
intervals announced by a mechanical timer Seldom were measurements made except- 
ing by myself, to assure no interference by the personal equation 

Table I 


Auto Passive Transfer Examination 

S W , Age 52, Bronchial Asthma May 18, 1936 


Allergen 

Intradermal Test in 

Allergen 

Intradermal Test in 

Untreated 
Skin Area 

mm 

Auto Passive 
Transfer 
Area 
mm 

Untreated 
Skin Area* 

mm 

Auto Passive 
Transfer 
Area 
mm 

Sweet Potato 

0 

28 R 

Lemon 

0 

0 

Cotton Seed 

0 

27 R 

Navy Bean 

0 

0 

Cucumber 

0 

27 

English Walnut 

0 

0 

Spinach 

0 

23 F 

Coffee 

0 

0 

Pineapple 

0 

21 R 

Pear 

0 

0 

Cocoa 

0 

21 R 

Beef 

0 

0 

Grapefruit 

0 

17 R 

Milk 

0 

0 

Orris Root 

0 

16 R 

Lima Bean 

0 

0 

Vanilla 

0 

0 

Cauliflower 

0 

0 

Oat 

0 

0 

Lamb 

0 

0 

Cherry 

0 

0 

Apple 

0 

0 

Cocoanut 

0 

0 

Rye 

0 

0 

Silk 

0 

0 . 





* Control area on opposite side 


Observations 

A few illustrative observations on auto passive transfei are recorded m 
the accompanying tables which are self explanatory 
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Case 1 The first case is that of Samuel W , 52 years old, referred to in the open- 
ing paragraph I made 17 transfers of the patient’s serum into the skin of his back 
on June 24, 1936, 8 on July 3, and 16 on July 13, a total of forty-one The following 
days the same number of standard food allergens 2 was injected mtradermally into 
these transfer sites These allergens were selected from a list of those to which the 
patient had failed to react on the regular mtradermal examination There resulted 
eight unquestioned positive reactions These are arranged m table 1 in the order of 
the degree of reaction together with 14 of the negative reactions Accordingly eight 
additional offenders weie found by this method of examination, one of which, cucum- 
ber, was of undoubted clinical significance The negative]} reacting allergens serve 
as a good control 

Case 2 Mrs Dora R , 38 years old, suffering with severe asthma, was given 96 
mtradermal tests in our Sensitization Clinic No relief was secured from putting 
into effect the eliminations indicated by this examination I had her sent to my 
laboratory where I made 11 auto passive transfers into the skm of her back (Novem- 
ber 17, 1936) The following day these sites were tested by the mtradermal injection 
of 11 allergens she had failed to react to Eight of these were found to be positive 
(table 2) 

Table II 

Auto Passive Transfer Examination 


Mrs Dora R , Age 38, Asthma November 17, 1936 


Allergen 

Intradermal Test in 

Allergen 

Intradermal Test in 

Untreated 

Skin 

mm 

Auto Passive 
Transfer 
Site 
mm 

Untreated 

Skm 

mm 

Auto Passive 
Transfer 
Site 
mm 

Lemon 

0 

29 R 

Silk 

0 

17 R 

Wheat Leucosin 

0 

21 R 

Grape 

0 

16 E 

Wheat Glutemn 

0 

19 R 

Beef 

0 

0 

Rice 

0 

19 F 

Cheese 

0 

0 

Wheat Globulin 

0 

17 F 

Lactalbumin 

0 

0 

Wheat Proteose 

i 

0 

17 R 





Case 3 Mr G V , 65 years old, who showed multiple sensitization in 1934, 
returned for reexamination in February 1937 The putting into effect of eliminations 
suggested by his first examination had brought relief from his cutaneous symptoms 
I made 96 mtradermal tests and found him sensitive to nine To test the effect of 
auto passive transfer I made nine transfers of his serum into the skm of his arms 
(February 22, 1937) and tested these sites the following day to nine food allergens, to 
eight of which he had given negative reactions on my last mtradermal examination 
but to which he had given positive reactions in 1934 He gave definitely positive 
reactions to three of these (table 3) 

Case 4 Willard O , 12 years old, was referred from the Otolaryngology Clinic 
for allergic studies because of allergic rhinitis In 1936 he was given 32 mtradermal 
tests and reacted to two allergens, wheat leucosin and pineapple In February 1937 
he reacted to the same two plus feathers On March 1 we made 40 auto passive 
transfers into the skm of his back and tested these sites the following day by the 
mtradermal injection of allergens he had failed to react to He reacted to 12 of these 
as shown in table 4 
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Table III 


Auto Passive Transfer Examination 

G V , 65 years old February 22, 1937 


No 

Allergen 

i 

Intradermal Test in 

Untreated 

Skin 

1937 

Auto Passive 
Transfer Site 
1937 

Untreated 

Skin 

1934 

1 

Wheat Proteose 

0 1 

33 R 1 

28 R 

2 

Sweet Potato 

0 

21 R 

20 R 

3 

Feathers 

0 

15 R 

22 R 

4 

Sheep Wool 

0 

14 F 

20 F 

5 ! 

Ginger 

0 

0 

32 R 

6 

String Beans 

0 

0 

28 R 

7 1 

Banana 

0 

0 

25 F 

8 

Yeast 

0 

0 

28 R 

9 

Ragweed 

0 

0 

0 


Table IV 

Auto Passive Transfer Examination 


Willard 0 , Age 12, Mlergic Rhinitis March 1, 1937 


Allergen 

Intradermal Test in 

j 

1936 | 

i 

1937 

i 

Auto Passive 
Transfer Area 

1937 

Lactalbumm 

0 

0 

26 R 

Evap Milk 

o 1 

o 1 

20 R 

Apricot 

0 

0 

15 R 

Banana 

0 

0 

16 R 

Lemon 

0 

0 

18 R 

Orange 

0 

0 

20 R 

Sheep Wool 

15 

0 

32 R 

Cocoa 

0 

0 

19 R 

Potato 

0 

0 

21 R 

Lettuce 

15 

0 

15 R 

Cotton Seed 

14 

0 

16 F 

Peach 

0 

| 0 

i 21 R 


12-2-36 3-20-37 


Case 5 Mrs Cassie M , 51 years old, a case of asthma, was referred from Dr 
Sheldon's Allergy Clinic for auto passive transfer studies, May 21, 1937 This 
patient had been given 1/2 intradermal tests in August 1936 and had reacted positively 
to 85 She returned for reexamination in May 1937 because of a continuance of her 
asthma Tests for the pollens and some molds were given Only slightly positive 
reactions to four were obtained Oat grass rye grass poplar ± and June grass 
± Because of the faint reactions these tests were repeated with the same result 
Table 5 records the comparative intradermal and ophthalmic tests and those of the 
auto passive transfer areas Unfortunately rye grass and poplar allergens were not 
included B\ reference to table 5 it will be seen that she gave definite reactions to 
nine allergens, including two she had reacted to, slightly, before 
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Table V 

Mrs Cassie M , Age 51, Asthma May 21, 1937 


Allergen 

Test 

5-18-37 

mm 

Auto Passive 
Transfer Exam 
5-21-37 
mm 

Allergen 

Intradermal 

Test 

5-18-37 

Auto Passive 
Transfer 
5-21-37 

Ragweed 

0 

0 

Maple 

0 

33 R 

Timothy 

0 

29 R 

Alternaria 

0 

0 

June Grass 

± 

27 R 

A spergillus fumigatus 

0 

28 R 

Oat Grass 

+ 

27 R 

Aspergillus niger 


24 R 

Elm 

0 

36 R 

Trychophyton 






mlerdigtlale 


0 

Blue Grass 


30 R 




Dandelion 


32 R 





It was our understanding when this patient was sent to us that she had failed to 
react to the entire list of 172 allergens with the exception of those mentioned above, 
accordingly we had prepared her skm the day previous for 47 auto passive transfer 
tests There were therefore 35 sites left, these we tested with food allergens It 
is of interest to record the results (table 6), even though we do not have an mtra- 
dermal control, because of the many unusually marked reactions obtained, and to 
illustrate for comparison how the skm may react under these conditions I am also 
recording in this table the results of tests done ten months previously with the same 
allergens The notation, however, is different It is based on the appearance of the 
wheal without reference to the area A wheal of about 5 mm m diameter is recorded 
rb , 8 mm +, 10 mm -| — 13 mm +-f— J-, 13 mm or larger with pseudopods 
++++ It is our custom to measure both wheal and area and to record a wheal of 
8 mm without appreciable area as negative A wheal of 10 mm as ± 

Case 6 Mrs Irene R , aged 36, a case of asthma, was referred to me from the 
Clinic of Internal Medicine for auto passive transfer examination because she failed 
to react to any of the pollens We made 39 auto passive transfers to the skin of her 
back and the following day injected seven pollen allergens and 32 food allergens All 
the tests were negative 

Case 7 Robert S , 4 years old, a case of asthma, was tested with 96 antigens 
intradermally on March 1, 1937 He reacted to feathers only (19 mm ) On March 
18, I made 16 auto passive transfers and tested the areas the following day with 16 
food allergens He reacted positively to two of these, orange, 15 mm , and potato 17 
mm T he entire examination had been quite a trial to this rather nervous little 
chap and tears constrained me to proceed no further 

Comment These observations, I believe, prove beyond question that an 
allergic person s skm which fails to react to specific allergen can be pas- 
sively sensitized with his own serum , and they suggest that the inactive skm 
is made to react by bringing more specific antibody to it This demonstra- 
tion that an allergic person’s inactive, of refractory, skm can be passively 
sensitized with his own serum and made to react to specific allergen, sug- 
gests that the skin inactivity may be due to a quantitative defect of circu- 
lating antibody, or to some inability of the skm cells to take up antibodv as 
it circulates through it However, it is of further interest to know whether 
an allergic person’s skm that does react to the injection of specific allergen 
may be made to react more vigorously by this mechanical introduction of 
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more and concentrated specific antibody into it The reactions assembled m 
table 7 seem to show that such more vigorous reactions may be thus induced , 
and add evidence that quantitative antibody influences may be responsible 
for failure of an allergic person’s skm to react There is, however, an in- 
stance where just the opposite result occurs, No 8 More observations are 
necessary before this point can be considered definitely settled 

Table VI 


Mrs Cassie M , 51, Asthma Continued (See text) 


Allergen 

Intradermal 

Test 

8-11-36 

mm 

Auto 

Passive 

Transfer 

5-21-37 

mm 

Allergen 

Intradermal 1 
Test 
8-11-36 

mm 

Auto 

Passive 

Transfer 

5-21-37 

mm 

House Dust 

0 

W 17 

A 35 R 

Wheat Leucosin 


W 16 

35 R 

Beef 

0 

15 

Wheat Proteose 

+ + + 

22 R 

Cheese 

0 

0 

Apple 

0 

W 17 

31 R 

Chicken 

0 

0 

Apricot 

+ + 

20 F 

Egg White 

1 ° 

0 

Banana 

0 

W 18 

28 R 

22 R 

Egg Yolk 

0 

0 

Grape 

0 

Lamb 


0 

Grapefruit 

+ + 

W 23 P2 

40 R 

Cow’s Milk 

0 

22 R 

Lemon 

+++ 

40 R 

Casein 

0 

0 

Orange 

+ 

W 30 P2 

44 R 

Lactalbumm 

0 

16 F 

Peach 


29 R 

Kapok 

++++ 

28 R 

Pear 

+ + -b 

W 21 P2 

32 R 

Pork 

0 

0 

Pineapple 

+ 

W 20 

32 R 

Barley 

0 

25 R 

Fig 

+ + + 

W r 21 

24 R 

Oat 

0 

W 18 

23 R 

Evap Milk 

0 

14 F 

Rice 

Wheat Ghadin 

Wheat 

Glutenin 

Wheat 

Globulin 

0 

0 

0 

+ 

24 R 

0 

0 

22 R 

Rye 

NaCl Nipagen* 
Control 

i 

0 

19 R 

0 


* Preservative 7 


This same phenomenon, described m connection with auto passive trans- 
fer, may also be induced through passive transfer That is a positive mtra- 
dermal reaction may be enhanced by the introduction of more specific anti- 
body from another person into the skm This is shown m table 8 

May the) e he something defective m the sfeut 'mechanism ? My obser- 
vations on the Prausmtz-Kustner phenomenon seem to demonstrate clearly 
that there is something m the skin mechanism itself that may be responsible 
for the degree of the skm reaction It is easy to demonstrate that the skin 
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Table VII 


Showing Instances of the Enhancing Effect of Auto Passive Transfer on the Skin Reaction 


No 

Patient 

Allergen 

Intradermal 

| 

Untreated Skm 
mm 

Reaction in 

Treated Skm* 
mm 

1 

S W 

Corn 

19 

26 R 

2 


Mushroom 

19 

20 R 

3 


Feathers 

31 

46 R 

4 

« 

Sweet Potato 

13 

28 R 

5 


Orris Root 

13 

16 R 

6 


Cocoa 

13 

22 R- 

7 


Black Pepper 

25 

30 R 

8 


Sheep Wool 

31 

17 R 

9 

Mr G V 

Wheat Proteose 

28 

33 R 

10 

Willard 0 

Wheat Leucosm 

24 

30 R 

11 


Feathers 

18 

28 R 

12 


Sheep Wool 

15 

32 R 


* Area of passive transfer 


Table VIII 


Allergen 

Intradermal 

Test on 

Untreated Area 
mm 

Intradermal Test 
on Passive Transfer 

Area 

mm 

Sweet Potato 

13 F 

43 R 

Salmon 

13 R 

38 R 

Mushroom 

19 R 

38 R 

Feathers 

25 R 

51 R 

Spinach 

19 R 

25 R 

Sheep Wool 

13 F 

25 R 


of different skm donors, or recipients, for passive transfer may vary greatly 
m its ability to react to allergen 34 For example, I record in table 9 two 
instances where the skm was negative to the mtradermal test before passive 
transfer was done After passive transfer, one reacts more vigorously 
than the other or does not react at all , yet exactly the same amount of anti- 
body and the same latent period elapsed m each case before the testing was 
done It is also shown in table 9 that reactions in auto passive transfer 
areas are as likely to occur as they are in passive transfer areas Donor 
FI’s skm reacted oftener and more vigorously than did donor E’s, and auto 
passive transfer areas reacted as frequently and as vigorously as the passive 
transfer areas of donor E 

Had something occur) ed to make the patient’s skm less sensitive than it 
may have been at some other time ? Reference to tables 3 and 4 furnishes 
illustrations of a skm, which was active a year or several months before, 
losing its ability to react and being made to react by means of auto passive 
transfer 
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Table IX 


Different Reaction Ability of Different Skin Donors to Allergen on Passive Transfer 


Allergen 

Intradermal 
, Test on 
Skin Donor 
H 

1 

1 Intradermal 
Test on 
Skin Donor 
E mm 

Passive 1 
Transfer 
Test on 1 
Skin Donor 1 
H mm 

Passive 
Transfer 
Test on 
Skin Donor 
E 

Auto 

Passive 

Transfer 

Silk 

0 

0 

51 

0 

0 

Cotton Seed 

0 

0 

31 ! 

19 

27 

Date 

0 

0 

31 

* 20 

13 

Salmon 

0 

0 

38 

0 

28 

Vanilla 

0 

0 

25 

0 

0 

Cherry 

0 

0 

19 

0 

0 


These observations seem to indicate that failure of an allergic person’s 
skin to react may be due to one or a combination of two things — quantitative 
antibody influences, some change in the skm mechanism whereby specific 
antibody is not properly brought to it or is kept away from it 

Determination of the quantity of circulating passively sensitising anti- 
body To carry this work further some method for quantitating or titrating 
circulating sensitizing antibody must be worked out, investigated and found 
to be satisfactory 

By using known amounts of specific antigen (allergen) the amount of 
antibody m a given serum may be determined by an absorption experiment 
Tt has been shown m this laboratory and elsewhere 3> 4> 6 > 6 that specific antigen 


, Table X 

Sensitizing Antibody Titer 
Robert M , 11 years Short Ragweed 


No 

Antibody +- Antigen 

Reaction in Passive 
Transfer Area 
mm 

Serum 
c c 

NaCl 
c c 

Antigen 
mg % prot 

1 

0 35 

0 15 

20 

0 

2 

0 35 

0 15 

10 

0 

3 

0 35 

0 15 

5 

0 

4 1 

0 35 

0 15 | 

25 

26 R 

5 ! 

0 35 

0 15 

1 

43 R 

6 1 

0 35 

0 15 I 

0 

43 R+- 


1 

2 

3 

4 

5 


Original antigen extract 0 666 mg per c c in sterile 0 85 % NaCl solution 0 15 c c of this 
solution +- 0 35 c c of serum = 20 mg % of antigen 

1 c c No 1 + 1 cc of sterile 0 85% NaCl solution 0 15 c c of this solution +- 0 35 c c 
serum = 10 mg % of antigen 

1 c c of No 2 + 1 c c sterile 0 85% NaCl solution 0 15 c c of this solution +- 0 35 c c 
serum = 5 mg % 

1 c c of No 3 +- 1 c c sterile 0 85% NaCl solution 0 15 c c of this solution +- 0 35 c c 
serum = 25 mg % 

0 8 c c of No 4 +- 1 2 c c sterile 0 85% NaCl solution 0 15 c c of this solution +- 0 35 c c 
serum = 1 mg % 
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destroys or renders inactive sensitizing antibody Varying amounts of 
specific allergen (antigen), short ragweed for example, are mixed with a 
given amount of the serum to be tested The mixtures are made isotonic 
with 0 85 per cent sodium chloride, incubated at 37 5° C for one hour with- 
out preservative, and 0 05 c c of each dilution is transferred to a recipient’s 
skin as previously described In table 10 the strengths of the ragweed 
antigen added to the 0 35 cc of serum are indicated by their content re- 
spectively of 20, 10, 5, 2 5, and 1 milligram per cent protein In this 
instance 5 mg per*cent (0 025 mg ) of short ragweed protein completely 
neutralizes all the antibody contained in 0 35 c c of the patient’s serum 
Antigen of the strength 2 5 mg per cent does not The actual amount 
necessary is therefore somewhere between these figures Table 11 shows 
the same thing 


Table XI 

Sensitizing Antibody Titer 

M M , 32 years Short Ragweed 2-23-37 


No 

Antibody + Antigen 

Reaction in Passive 
Transfer Area 
mm 

Serum 
c c 

NaCI 
c c 

Antigen 
mg % prot 

1 

07 

03 

10 

0 

2 

07 


5 

0 

3 

07 

0 3 

2 5 

42 F 

4 

07 

03 

1 

37 R 

5 

0 7 

03 

0 

42 R 

• 


Walzer and Bowman 0 found that the admixture of equal parts of “ the 
strongest pollen solution available (0 4 mg N per cc)” with a hay fever pa- 
tient’s serum, completely neutralized the antibody only after several hours 
incubation Coca and Grove 5 were unable to quantitate the reagin present 
in a given serum by the serum dilution passive transfer method If in 
carrying out a comparative observation the same donor’s skin can be used, 
and too much time has not elapsed between determinations, an idea of any 
change m the quantity of circulating antibody that has occurred during that 
time may be obtained Change to another skm donor is not permissible 
because of the variability m the reactivity of different skins Table 12 il- 
lustrates this point Ten milligrams did not neutralize all the antibody 
according to J D ’s skm , but between 3 and 5 mg neutralized it according to 
D’s skin and somewhere between 5 and 10 mg according to B’s skm This 
again illustrates that the human tissue cell is a variable factor 

The sensitivity of the skm of an allergic person varies from time to 
time Especially is this true of food allergy, depending as it does on the 
inclusion or omission of the specific food from the diet Accordingly m 
carrying out quantitative observations by means of the Prausmtz-Kustner 
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Table XII 


Sensitizing Antibody Titer 
M M , 32 years Short Ragweed 


No 

Antibody -f- Antigen 

Reaction 

in Passive Transfer Area 

l 

Serum 

NaCl 

Antigen 

Skm 
Donor B 

Skin 

Donor D 

Skin 

Donor J D 


c c 

c c 

mg % prot 

mm 

mm I 

mm 

1 ! 

0 7 

03 I 

10 1 

0 

* o i 

14 F 

2 

0 7 

03 

5 

33 R 

0 

20 R 

3 - 

0 7 

03 1 

25 

38 R 

42 F 

23 R 

4 

07 

03 

1 

38 R 

37 R 

23 E 

S 

07 

03 ! 

0 

48 R 

42 R 

: 

35 R 


Showing that the human tissue cell is a variable factor 


passive transfer or the auto passive Uansfe ) method, there are many things 
that must be carefully taken into consideration, otherwise information based 
on the results may be fallacious 

Summary and Conclusions 

1 Evidence is produced to show that the skin of an allergic child or 
adult which fails to react to the intradermal injection of allergens to which he 
is sensitive may be made to react by the passive transfer of his own blood 
serum into his own skm 

2 I have designated this phenomenon as auto passive transfer because 
the patient's own passively sensitizing serum is transferred into his own skin 
where it sojourns for a certain length of time, then disappears 

3 1 he method of procedure is described and a few illustrative cases 
presented 

4 These observations seem to show that the failure of an allergic per- 
son s skin to react to specific allergen is dependent upon one, or the com- 
bination of two factors, something at variance with the quantitative nature 
of the circulating antibody, something at -variance with the skm mechanism 
whereby specific sensitizing antibody is not properly brought to it or is kept 
away from it 

5 In some instances, at least, reactions to specific allergen occur as 
frequently and as vigorously in auto passive transfer areas as m passive 
transfer areas Usually, however, passive transfer areas give the larger re- 
actions It seems that reactions are as likely to occur m auto passive trans- 
fer as in passive transfer areas 

6 Positive intradermal reactions are very often enhanced bv auto pas- 
sive transfer 

/ Auto passn e transfer may be used as a practical method of examina- 
tion when passn e transfer is indicated It overcomes the necessity for a 
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control mtradermal examination of the skin donor, or recipient This 
shortens the examination period 50 per cent, on the other hand it inflicts 
more tests on the patient 

8 The auto passive transfer method cannot, and is not intended to, re- 
place the Prausnitz-Kustner method It is an interesting phenomenon and 
I believe it opens up a new approach to the study of the fundamental prin- 
ciples of skin allergy If future observations confirm those here recorded, 
difficulty m securing a satisfactory skm donor for passive transfer will be 
avoided 

9 The difficulties of quantitative estimation of allergic antibody are con- 
sidered, and a method presented 

BIBLIOGRAPHY 

1 Cowie, D M Auto passive transfer of allergic antibody, Am Jr Dis Child, 1937, lm, 

1411 

2 Cowie, D M , and Wardell, E Standardization of allergens for mtradermal testing 

and treatment, Am Jr Dis Child , 1935, xhx, 1384 

3 Cowie, D M , Fenton, M , and Engelfried, J J Circulating allergic antibody, Am 

Jr Dis Child , 1936, h, 996 

4 Prausnitz, C , and Kustntr, H Studien uber die Ueberempfindlichkeit, Centralbl f 

Bakt , 1921, lxxxvi, 160 

5 Coca, A F , and Grove, E F Studies in hypersensitiveness XIII A study of atopic 

reagms, Jr Immunol , 1925, x, 445 

6 Walzer, M , and Bowman, K L A test tube neutralization method for studying 

the identity and properties of reagins, Jr Allergy, 1930, i, 464 

7 Fenton, M M Preservation of allergens against bacterial contamination and 

change in color , the prevention of irritation of the skin induced by mtradermal 
testing, Am Jr Dis Child, 1935, xlix, 1385 



AN ARTICLE CONTRIBUTED TO AN ANNIVERSARY VOLUME IN HONOR 
OF DOCTOR JOSEPH HERSEY PRATT 

SOME PHYSICAL PHENOMENA ASSOCIATED WITH 
THE ANXIETY STATES AND THEIR 
RELATION TO HYPER- 
VENTILATION * 

By Wm J Kerr, MD.FACP, James W Dalton, M D , and Paul A 
Gliebe, MD, San Francisco, California 

During the past seA eral years the world, in general, has been undergoing 
critical social, moral, and economic changes, and, in the present state of 
upheaval, an ever-increasing number of patients are observed who present 
a symptom-complex which is intimately associated with the individual’s 
struggle for security, for independence, or for whatever state is presumed 
to assure the spiritual and material happiness of the individual This 
symptom-complex is essentially a representation of the interaction between 
emotional and physiological factors While not seen exclusively among 
persons suffering from psychoneuroses, this symptom-complex is frequently 
found in such persons, and its manifestations aie designated as anxietv 
states Patients presenting the well-known pattern of symptoms haunt the 
offices of physicians and specialists in every field of medical practice They 
are often shunted from one physician to another, and the sins of commission 
inflicted upon them fill many black pages in our book of achievement 

Our present interest m this problem arose from the study of a group of 
patients who in addition to their anxious tensional states were suffering from 
so-called “ convulsive seizures ” We observed that they presented symp- 
toms and signs of tetany associated with hyperventilation During this in- 
vestigation it became apparent that there are also a large number of patients 
(variously estimated as one-fourth to one-third of the patients seen m gen- 
eral practice) who have, as localized manifestations of the same mechanism, 
a variety of symptoms referable to many structures m the body, and m 
whom hyperventilation precipitates and maintains a state of hyperirritabihty 
approaching clinical tetany The symptoms may be so well localized m 
some cases that local disease is suspected without discovery of universal 
functional disturbance 

In order to make clear the manner m which psychological disturbance 
alone can produce symptoms of tetany, the well known causes of tetanv will 
first be rei, lewed briefly 

The symptom known as tetany is usually defined as a painful, tonic 

. P resent ed in brief at a clinic on the same subject, given at the Philadelphia meeting 
of the American College of Physicians on May 1, 1935 

From the Divisions of Medicine and Psjchiatry, University of California Medical School, 
San Francisco 
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spasm of the muscles of the extremities Many studies have been made 
in an effort to explain the manifestations which occur m the better known 
types of tetany In general, tetany is thought to depend (1) on the degree 
of mobilization of the calcium ion, probably the diffusible fraction, (2) 
on the presence of alkalosis, or (3) on the existence of tissue anoxemia 

In hypoparathyroidism, there is a reduction of the serum calcium, an 
increase in the carbon dioxide combmmg-power, and an increase m the 
serum phosphorus When a state of hypocalcemia and alkalosis is present, 
the degree of tetany depends upon the threshold of the particular patient 
to the stimulus he receives 1 to 4 

In gastric tetany, alkalosis results from loss of hydrochloric acid from 
the stomach, 5 ’ 6 and increase in the carbon dioxide combinmg-power of the 
blood 7 because the following reaction takes place 

HCO s -J- OH -» H 2 0 -f CO,"" and HPCfi + OH H 2 0 + P0 4 " 

It is suggested that in this disturbance in the chemical state of the blood, 
the diffusible calcium becomes fixed, and that the spasms which occur are 
really the result of alkalosis and hypocalcemia 3 ’ 5 Definite proof of this 
statement is lacking, however, and alkalosis alone may be the cause of the 
symptom 

In infants suffering from tetany, reduction of the serum calcium follows 
an increase in carbon dioxide combining-power There is one major dif- 
ference, however, i e that the serum phosphorus rarely deviates from the 
normal 1 ’ 8 

The so-called “ bicarbonate tetany ” can be induced m adults without the 
reduction of the calcium ion if a large enough quantity of sodium bicar- 
bonate is ingested If the H-ion concentration is reduced to 10" 6 or less, 
tetany will occur Although there is some disagreement, 8 it is stated 1 that 
the ingestion of any anion which will combine with calcium to produce an 
insoluble salt, will cause tetany Included among these anions are car- 
bonate, phosphate, citrate, oxalate, and fluoride It is known that in nor- 
mal individuals the production of tetany by the ingestion of phosphates 
can be accomplished only by the use of large amounts of the salt, whether 
it be acid, alkali, or neutral salt In such circumstances, 10 the phosphates 
and the sodium ion concentration are increased, and the calcium and mag- 
nesium ions are decreased 

In rickets, during the healing stage, a form of phosphate-tetany occurs 
In this state the interrelation of the calcium and phosphates is more labile, 
and -the ingestion of normal amounts of phosphates is enough to depress 
the serum calcium and cause the spasm to take place 1 

In discussing hyperventilation tetany, it is important to understand the 
physiological background which makes this symptom-complex more evident 
in anxious individuals than m others with more stable emotional control 

That the state of hyperventilation and its subsequent effects are not a 
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discovery of the present century, is well illustrated by the passage quoted 
below which was suggested to us by Dr Sanford Larkey 

Melancliolohe folke are commonly grnen to sigh, because the minde being possessed 
with great varietie and store of foolish apparitions, doth not remember or suffer the 
parti e to be at leisure to breathe according to the necessity of nature, whereupon she 
is constrained at once to sup vp as much ayre, as otherwise would srue for two or three 
time , and this great draught of breath is called by name sighing, which as it were a 
reduplicating of the ordinary manner of breathing In this order it falleth out with 
louers, and all those which are very busily occupied in some deep contemplation 
Silhe fooles likewise which fall into wonder at the sight of any beautifull and goodly 
picture, are constrained to giue a great sigh, their will (which is the efficient cause 
of breathing) being altogether distracted, and wholly possessed with the sight of the 
image 

— DuLaurens, Andre 

A Discovrse of the Preservation of the Sight, of 
Melancholoke diseases, of Rheumes, and of old 
age London 1559 Verso, o3s 

It will also be remembered that Shakespeare, in his Seven Ages of Man, 
in “ As You Like It,” refers to “ lovers sighing like a furnace ” 

With these reminders that much of that which is to be discussed was 
described long ago, it is our purpose to re-word these phrases and apply new 
interpretations which will clarify the understanding of a problem that has 
been heretofore avoided or regarded superficially Likewise, it is hoped 
that the plan of study and of treatment which is to be described will be used 
as an aid to the solution of such problems in the future 

A radical departure is made by those who believe that a physical syn- 
drome can be provoked by an emotional state such as anxiety In the past, 
most physicians have consciously or unconsciously, felt that such symptoms 
were manifestations of an overactive imagination, or, more likely, that 
they represented an attempt on the part of the patient to gain the center of 
attention of his family, friends or physician However, there is no doubt 
that these patients with anxiety do suffer actual symptoms such as pain, as 
the result of changes in function or even in structure which have taken place 
because, and only because, of the preexisting anxiety This latter thesis will 
doubtless be met with considerable opposition from many internists and 
psychiatrists It is our opinion that emotional conflicts which are permitted 
to continue for a considerable length of time predispose the individual to 
structural disease It is presumed, therefore, that a chronic state of anxiety 
induced by such a conflict is of greater importance than is generally believed, 
and that its eradication, or more properly its resolution, is of utmost im- 
portance in preventing future structural, or so-called “ organic,” disturbances 
The philosophical implications of this concept are consistent with modern 
knowledge of many sj mptom-complexes m medicine 

In offering an explanation of the interaction of anxiety states and the 
pi}Sical syndrome, \ve shall present the histones of a series of patients to 
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illustrate various combinations of the phenomena which have been erro- 
neously interpreted as syndromes of organic disease that they resemble 

Symptoms, regardless of whether they are of somatic or psychic origin, 
are manifestations of disturbance of function Although disorders of the 
psyche are known to occur without any recognizable effects on the soma, 
it should be made clear that no attempt will be made to divorce them Dis- 
oiders of the psyche represent disturbed functions of the total personality 
Further, prolonged influence of disturbances in function in certain parts of 
the brain, notably the hypothalamus and basal nuclei, induces functional 
changes throughout the body which, if continued, may lead to local peripheral 
structural changes In turn, these peripheral alterations m function and 
structure promote further psychical reactions which tend to aggravate the 
total process Thus syndromes now well recognized are established, and the 
true basic nature of the malady as a primary disturbance m function is 
erroneously classified as being of organic or structural origin 

The concept which has been described is the outgrowth of the study of 
patients in whom the symptoms of grand mal, of angina pectoris, of peptic 
ulcer, of constriction of the sphincters of the esophagus, bladder and other 
hollow oigans, and of Meniere’s syndrome, were found to be psychogenic 
and not primarily on local or structural bases These patients were observed 
to respond to therapy directed toward decreasing nervous irritability by the 
use of medicaments and diet intended to dimmish tissue alkalosis and tissue 
anoxemia Later their symptoms were further alleviated by more pro- 
longed methods of psychotherapy 

In the group of patients reported, the organic diseases suggested by their 
symptoms were ruled out by the usual diagnostic procedures, so that each 
was known to suffer from a “ pseudo-disease ” the symptoms of which, in 
all cases, were the result of the same cause — anxiety It is believed that in 
the convulsive state there exists a generalized nervous phenomenon, of 
nervous origin, with explosive stimulation of the patient’s muscular system 
In the other disturbances a similar but more localized leaction occurs It is 
an hypothesis that these various syndromes are the result of an increase 
of central (nervous) and general (humeral) irritability which, in some in- 
stances, leads to tetanoid contractions or to spasms m a specific locality that, 
m all probability, are initiated by tension and nervous strain subsequent to 
anxiety It is really made possible by a physical and a chemical disturbance 
resulting in a localized tissue alkalosis, a tissue anoxemia, or a tissue 
hydremia 

Viewing these symptoms as manifestations of tetanoid contractions, or 
of peripheral nerve stimulation, or of both, diagnostic studies were under- 
taken which showed that this type of tetany differs from the recognized 
t>pes of tetany, and is not associated with disturbances in calcium me- 
tabolism Rather, it depends upon the other electrolytes and their relation 
to the acid-base balance 2> 5 ’ 111 12> 13 
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The Examination or the Patient 

Among the tests performed, an exercise in hyperventilation 1_ is included 
for several reasons It is well to establish the diagnosis m this manner 
because repetition of the symptoms emphasizes to the patient the value of 
control of respiration Likewise, he is relieved to discover that his symp- 
toms are not those of organic disease, for it is demonstrated that he can 
produce them at will Often the patient is so impressed and comes to have 
such faith m the physician’s ability that contact or “ rapport ” is easily 
established, making psychotherapy more effective The method is of value 
because studies of the alkaline shift m these patients can be made, and the 
efficacy of the various forms of treatment can be compared from time to 
time In some instances, when the exercise is again given at a later date, it 
is observed that the induction-time, or period from beginning of the exercise 
to the appearance of the first symptoms, has increased, and that the inten- 
sity of the reaction has diminished It is understood that normal persons 
will show the same symptoms if hyperventilation is continued long enough 
The point of importance is the ease with which these patients are thrown 
into a state of tetany because they are on the threshold of attacks periodically 
or constantly 

The procedure is comparatively simple Following a routinely complete 
history and physical (including neurological) examination, to exclude well- 
recogmzed disease, the following observations are repeated before and after 
performing the exercise pulse rate, blood pressure, and reflexes, including 
Chvostek’s and Hoffman’s signs Samples of urine are taken The pa- 
tient, then lying in a comfortable position without the inhibition of con- 
stricting clothing, is asked to breathe with the regulation of the hand of 
the examiner placed over the epigastrium The lightest possible pressure 
is made, and the rhythm is initiated so that respirations occur at the rate of 
18 to 20 per minute The time-interval from the beginning of the test to 
the onset of symptoms is noted Effort is made to induce a state of 
carpopedal spasm, 12 or a repetition of the symptoms of the chief complaint 
If no reaction is obtained within 30 minutes, the procedure is discontinued 
One should judge whether or not the patient is at ease Some patients 
become slightly excited and do not breathe regularly, and the slight pause 
they unconsciously insert into the cycle is enough to maintain the normal 
acid-base balance After the results are obtained, the patients are given 
carbon dioxide and oxygen inhalations (30 per cent CO, to 70 per cent O) 
to relieve the spasms or other symptoms (Having the patient hold his 
breath or re-breathe into a paper bag may likewise clear off the symptoms 
promptly ) While this improvement is being accomplished, with the patient 
breathing at the same rate as before, the procedure is explained to the patient 
in non-techmcal language Simple comparisons are made to demonstrate to 
him the mechanism involved , and conclusions are drawn illustrating to him 
his role in the production of his own symptoms, and to show how easily and 



966 WM J KERR, JAMES W DALTON, AND PAUL A GLIEBE 


simply he may regain his former feeling of well-being Should the patient 
not cooperate well, calcium chloride, 5 c c of a 10 per cent solution, may be 
given intravenously, and the reactions may be explained later when the 
patient is more quiet 

Protocols of Examples of Several Types of the Anxiety States 

Below are the histories of a group of patients, illustrating the various 
types of responses which follow the common prodromal symptoms Typi- 
cally, all of these patients give a story of an encounter with some 
difficulty which causes emotional stress and anxiety There is palpitation 
and tachycardia, hyperpnea, and a feeling of great weakness and fatigue 
Within a variable period, there follow paresthesias of the hands and feet, 
and isolated muscular contractions which are associated with pain or tension 
similar to the symptoms mentioned in the patient’s chief complaint The 
characteristic local responses of which the patient complains are repeated 
quite regularly in successive attacks 

Group I 
T etany 

Case 1 D E, female, aged 24, separated (Case 6, Chart 1) 

Chief complaint Spasms of the hands and feet, duration one month 

Piesent illness Two years before entry the patient had experienced numbness 
m both hands, which had responded to intravenous iron medication Six months prior 
to entry, while sitting in a theater, she found that she was unable to swallow because 
of stiffness of her throat muscles Two months before entry she had severe headaches 
for which she again received intravenous iron therapy At this time she started 
proceedings for a divorce Shortly after, she experienced gaseous distention and 
diarrhea She became worse following alkahnization One month prior to entry, 
while in her lawyer’s office she noticed numbness of her hands and feet and a 
“ puckering ” sensation about her moutli Later she had stiffness of the muscles of 
her hands and feet Subsequent attacks progressed to the typical carpopedal spasm 
of tetany Paresthesia of the skin of the chest-wall was noted The patient stated 
that carbonated water alleviated these attacks 

Past histoiy contributed nothing 

Family histoiy Her father, aged 49, and mother, aged 48, were living and well 
They had been separated for years 

Marital histoiy The patient had been married for four years Her husband 
drank considerably There had been recent separation, and divorce had been 
obtained 

Physical examination All findings were negative or within normal limits The 
only pertinent observation was that the patient talked very hurriedly and took 
many deep breaths 

New ologically, perception by senses was normal throughout Muscles were 
equal and active in all movements Reflexes u'ere not hyperactive and were equal 

Laboratory tests Urine, stool and blood were within normal limits Gastric 
analysis , absence of free HC1, but normal response to alcohol meal Blood calcium , 
total 8 67 mg per cent , diffusible 4 62 mg per cent 

Hyperventilation exercise Trousseau’s and Chvostek’s signs, though negative 
at the start, became positive within 40 seconds At Jour minutes, numbness of the 
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mouth and fingers with coolness of the knees occurred, at six minutes, stiffness of 
the mouth and adduction of the right thumb, at eight minutes, typical carpopedal 
spasm Four minutes after inhalations of a mixture of O- (95 per cent) and C0 2 (5 
per cent) were started, the patient returned to a normal state 

Psychiatric consultation revealed that the patient had considered herself an in- 
valid after a doctor had told her that “ she was not one of the 90 per cent who would 
get well ” 

Progress After the demonstration, the patient became convinced that the con- 
vulsions were due to her method of breathing She was placed on a diet and given 
medication to increase calcium intake and to decrease the pH of the blood Up to 
the present, four months after discharge, she has had no recurrence of attacks 


Case 2 AH, female, aged 58, widow ( Case 2, Chart 1 ) 

Chief complaint Spasms of the hands and feet, duration one year 

Present illness The patient first noticed symptoms while riding in an open car 
She first felt irritated, then weak, then experienced numbness of her hands and later 
stiffness of the hands and feet One year following her husband’s death she col- 
lapsed in a theater She had another seizure typical of tetany when she witnessed 
an automobile accident 

Past history Non-contributory except for information included under “ Marital 
history ” 

Mantal history The patient had been married at the age of 24, she had one son 
As a family, they were affectionate She and her husband were always told that 
they appeared very young, and she dressed accordingly When her husband died, 
she realized that she was not young, and she felt, because her son was to be mar- 
ried, that she had little to live for 

Physical examination Findings were within normal limits The overuse of 
cosmetics was obvious Neurological examination showed hyperactive reflexes 

Laboratory tests Results were well within physiological limits For report of 
blood-chemistry see chart 1 

Hyperventilation exercise At 16 minutes, band-like headache, at 18 minutes, 
patient felt weak, at 21 minutes, she had numbness of both hands, at 22 minutes, 
paresthesias were noticed, at 23 minutes, carpopedal spasm of both hands occurred 
Chvostek’s sign although negative before, became positive 3° bilaterally, the reflexes 
were markedly increased 

Couise Within one month after entry, her depression regarding the death of her 
husband and fear for the future had disappeared Two attacks started, but she was 
able to prevent spasms by holding her breath and “ counting to ten ” Within two 
months self-control had been completely regained 


Case 3 MR, female, aged 21, single 

Chief complaint Convulsive seizures, duration six weeks 

Present illness The patient had periods of fatigability followed by irritability 
and then flushing of the face, chest and arms, terminating m headache Seven weeks 
prior to entry she noticed that she had swollen eyelids and a distended abdomen She 
sought medical advice and a vaginal examination was made m the course of the 
investigation, abdominal cramps followed this She then noticed that her jaws 
became stiff, and that her hands and arms ached The next day her hands and feet 
became stiff, and ever) day after that she had four or five such attacks which were 
carpopedal spasms Sjstems The patient had had insomnia, distention of the 
stomach, and nocturia once or twice nightly 

Physical examination Findings were normal, including neurological examination, 
sa\ e for slightly dilated pupils and hyperactn e reflexes 
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Laboiatory tests and toent gen-ray examination Urine, blood and spinal fluid 
were normal Wassermann and Kolmer reactions were negative Encephalogram 
showed no abnormality Glucose tolerance test was within limits of normal Gastric 
analysis showed the following figures for free acid Fasting 90° , 1st specimen, 0° , 
2nd, 20° , 3rd, 40° 

Hyperventilation exercise reproduced her symptoms, and these were relieved by 
inhalations of CO s 

Follow-up icpoit The patient returned aftei six weeks, at this time feeling well 
She was examined by an obstetrician who made a diagnosis of pregnancy, where- 
upon she had another attack of tetany from which she recovered When last seen 
she had been well for thiee months on an acid-ash diet and ammonium chloride 

Comment This patient’s condition was a rather typical example of hyperventila- 
tion tetany without other symptoms Her neurosis was initiated by the collapse of a 
romance because it conflicted with her almost mid-Victorian ideals of conduct The 
original cause has not been removed, but she is symptom-free because she knows how 
her symptoms are produced and can prevent them 


Case 4 C C , female, aged 42, single (Case 3, Chart 1) 

Chief complaint Muscular cramps of the hands and feet 

Pi esent illness The patient had a feeling of air-hunger accompanied by dyspnea, 
numbness of the hands and feet, and then spasms of the hands and feet similar to 
carpopedal spasms 

Physical examination Findings were normal throughout, including activity of 
reflexes 

Hyperventilation exercise reproduced her attacks, which were controlled by in- 
halations of carbon dioxide Ammonium chloride was of little value, the best results 
were obtained by conscious control of respiratory frequency 

Rcmai ks This case is introduced to show that some patients respond to one 
type of therapy when the usual methods fail This woman’s neurosis was controlled 
without the aid of measures usually classified as psychotherapeutic 


Case 5 N A , female, aged 17, single 

Chief complaint Generalized eczema, malnutrition, and spasms of the hands 
and feet 

Past history This girl had a definite family history of allergy, and over a period 
of years she had been suffering irom intermittent attacks of an allergic dermatitis 
which had responded indifferently to local treatment She was subject to attacks of 
general malaise, cough, dyspnea, and pain in the chest accompanied by a sensation of 
air-hunger She hyperventilated and developed carpopedal spasms with paresthesias 
of the hands and feet 

Physical examination Poorly developed and poorly nourished girl with crusted 
lesions over the neck and face Her condition was normal otherwise save for hyper- 
active reflexes 

Laboratoiy tests The urine was acid The blood was normal Serum calcium 
10 7 mg percent Blood iodine No 60 (normal No 110) Basal metabolic rate 6 
per cent minus She was found to be somewhat sensitive to cereals and to carrots 

Hyperventilation cxcicise Tetany could be produced vohtionally and controlled 
by holding her breath The patient was able to control, also, all other spasms by 
this method 

Comment This patient is presented to illustrate two types of response of the 
autonomic nervous system the allergic manifestation, which is said to be of the 
par asympatheticoton ic group, and the tetany, which is thought to be a sympathetico- 
tomc response Her neurosis was thought to be due to restrictions of her social life 
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because of her long standing shin disease The cause of the neurosis was not removed 
completely, but abatement of the skin lesions through treatment helped considerably 

Group II 

Evidence of Genet aimed Musculat It utability without Actual Tetany 

Case 6 B K , female, aged 40, married 

Chief complaint Headache over the right orbit 

Piesent illness At times this headache was likewise felt over the entire right 
side of the head She had nervousness and irritability which were made worse by 
the taking of citrate of magnesia for chronic constipation These symptoms were 
aggravated by visits to her mother-in-law 

Physical examination Negative throughout save for hyperactive reflexes and 1° 
Chvostek’s sign 

Laboiatoiy tests The urine was alkaline The blood was normal Gastric 
analysis showed absence of free acid in the fasting specimen and following an alcohol 
test-meal, and 46° after administration of histamine The basal metabolic rate was 
15 4 per cent minus 

Pi ogress The patient’s symptoms were controlled by medical therapy but at no 
time were there more alarming symptoms than those mentioned m the “ present 
illness” It was felt that if medical therapy had not been instituted she would have 
progressed to a convulsive state 


Case 7 L S , female, aged 53, married 

Chief complaint Nervousness and irritability for seven years 

Present illness After menopause and its s>mptoms had disappeared, this woman 
had a severe injury to her hand which occurred on the day of her mother’s funeral 
Since that time she had suffered a feeling of impotence and weakness, with trembling 
and profuse sweating 

Physical examination Restless patient, with hyperactive reflexes Blood pres- 
sure 176 systolic and 110 diastolic Normal intercourse had been impossible be- 
cause of sclerosed hymen 

Lahoratoiy tests Urine and blood were normal Gastric analyses showed free 
acid to be absent after administration of alcohol and histamine 

Hypoventilation exercise caused merely irritability and trembling, there were 
no symptoms of spasm 

Pi ogress This woman improved following the use of dilute hydrochloric acid 
with her meals, and sodium acid phosphate 0 3 gm , three times daily 

Group III 

Scvete Convulsive State Simulating Gtand Mai 

Case 8 H B , male, aged 27, married (Case 11, Chart 1) 

Chief complaint Convulsions during past eight jears 

Piesent illness While painting his car, the patient fell unconscious and remained 
so for nearly 45 minutes On recovery he felt weak and stiff There is no history 
of incontinence of urine or stool The patient had had no injuries During any 
excitement or following any argument, these attacks recurred As described by his 
wife, during attacks the patient became pale and fell to the ground with generalized 
tome and clonic convulsions These episodes had no apparent resemblance to carpo- 
pedal spasm The patient had similar attacks at night In recent \ears he has in- 
jured Ins mouth in these spasms 

Past hist oi y The patient was a coffin-maker He had been married for the 
second time, his wife was frigid 
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Physical examination Thin, asthenic male who appeared to be younger than 
stated age The findings were normal save for Chvostek’s sign of 1° on the right 
and 2° on the left 

Hyperventilation exercise At 5 minutes, numbness of hands and feet, at 9 min- 
utes, adduction of the right thumb, at 11 minutes, carpopedal spasm, at 13 minutes, 
generalized tonic and clonic convulsions with spasm of the masseter muscles There 
was no incontinence 

Laboratoiy tests Negative throughout save as shown in chart 1 

Piogiess The convulsions were not controlled until he was placed on an acid- 
ash regime, with calcium and parathormone It was noted on his return visits that 
the time-interval between attacks became greater and the degree of response to the 
hyperventilation was much less 


Case 9 ML, female, aged 29, married 
Chief complaint Convulsions, duration 9 months 

Piesent illness Generalized muscular irritability preceded the onset of tonic 
spasm with opisthotonus There followed clenching of the fists with kicking of the 
feet Next, precordial pain occurred, with radiation down the right arm The 
patient never injured herself, and had no incontinence The seizures occurred every 
4 to 6 weeks, and usually followed altercations with the family 

Physical examination Reflexes hyperactive, otherwise negative 
Laboiatory tests Examinations of urine, blood, stool, and spinal fluid, and gastric 
analysis were negative Basal metabolic rate 6 7 per cent minus Roentgen-ray ex- 
amination showed no evidence of an intracranial lesion 

Hy pet ventilation exeicise produced trembling, dizziness and a feeling of faint- 
ness, and reproduced the tonic state described above which was not a form of tetany 
Her husband said that this response was the same as that which occurred m her at- 
tacks Before hyperventilation, examination of urine by Folin titration method 
showed 150° (c c 01 normal NaOH), and after hyperventilation, 36°, which indi- 
cates a definite shift to the alkaline side 

Comment This patient, although in a general convulsive state, has a history 
which suggests hysteria She improved after developing self-control of this mechan- 
ism, and has had many less seizures 

Group IV 

Localized Spasms of Muscles , with Symptoms Simulating Those of Cardiovascular 

Disease 

Case 10 F S , female, aged 27, married (Case 10, Chart 1) 

Chief complaint Precordial pam for iy 2 years 

Present illness This patient suffered weakness, easy fatigability and twitching of 
the muscles of the body for a short time prior to the onset of the chief complaint 
She then noticed severe pam over the precordium, which radiated down the left arm 
There was no dyspnea until later, but she had nausea and eructation Just before 
entry a right occipital headache developed with some photophobia 

Physical examination Thin, nervous woman who cried easily She appeared 
to be of the stated age Her heart was not enlarged, sinus arrhythmia was present, 
there were no murmurs Blood pressure systolic 110, diastolic 80 Reflexes were 
hyperactive Chvostek’s sign was 1° on both sides 

Laboratoiy tests Blood and urine were normal Tuberculin test was negative 
Phenolsulphonephthalem test total 60 per cent Mosenthal test showed no fixation 
and good concentration Electrocardiogram showed evidence of sinus arrhythmia 
and T-waves diphasic in Leads I and II, inverted in Lead III 
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Hyperventilation test At three minutes, tachycardia, at eight minutes, hysterical 
crying , at eleven minutes, stiff lips and numbness of hands , at 15 minutes, adduction 
of the left thumb , at IT minutes, carpopedal spasm, and pain recurring over the heart 
See chart 1 for reports of blood and urine chemistry 

Comment This patient’s neurosis was based on fear Her brother-in-law had 
killed his wife and his wife’s family The patient feared that her husband would do 
the same The combination of psychic purgation and the use of ammonium chloride 
were silfficient to control symptoms of the complaint for three months 


Case 11 J A , female, aged 32, married (Case 4, Chart 1) 

Chief complaint Precordial pain for two years 

Present illness The patient had onset of acute pain over the precordium, felt 
particularly on effort There was radiation of the pain to the left scapula Attacks 
of diarrhea followed these bouts of pain, which occurred also when the patient was 
present at public gatherings and after she drank alcoholic beverages Before entry 
she noticed stiffness of the hands and feet without actual spasms of the muscles 

Physical examination Negative throughout except for the hyperactive reflexes 
and a positive Chvostek’s sign bilaterally 

Laboratory tests See chart 1 for all positive findings Stools were negative for 
organisms and parasites which cause diarrhea 

Hyperventilation exeicise At the end of 21 minutes there was a reproduction of 
the symptoms of pain in the region of the scapula and precordium , also of the numb- 
ness and stiffness of which she had complained The Chvostek’s sign was 3° 
bilaterally 

Comment This patient’s neurosis was founded in dislike of her father-in-law 
She was led to understand the source of her symptoms, and to be able to control them 
through regulation of her respiratory rate She was placed on the acid-ash regime 
Her symptoms disappeared and did not recur The cause of this patient’s neurosis 
could not be removed 


Case 12 D G, female, aged 35, married (Case 13, Chart 1) 

Chief complaint Rapid heart rate and precordial pain 

Present illness This patient noticed that after emotional upsets and altercations, 
she was unable to inspire enough air for her need Later she had onset of severe and 
persistent tachycardia without palpitation A distressing tension w r as felt about her 
heart without actual pain 

Physical examination Reflexes were hyperactive, Chvostek’s and Trousseau’s 
signs were negative 

Laboiatory tests For the positive findings, see chart 1 

Hyperventilation exeicise At three minutes, dryness of the month, at five min- 
utes, stiffness of the hands and feet, at 10 minutes, diaphragmatic constriction with 
momentary pain under the left breast simulating the chief complaint Hoffmann’s, 
Chvostek’s and Trousseau’s signs remained negative 

Comment As the cause of this patient’s neurosis was never discovered, it is 
doubtful that permanent cure was effected However, at her last visit, she had been 
symptom free for one month 


Case 13 M M, female aged 36, divorced (Case 15, Chart 1) 

Chief complaint Palpitation and precordial pain, duration one }ear 
Present illness Following the nursing of her mother through a fatal attack of 
angina pectoris, tins woman had insomnia for three w-eeks and lost 16 lbs m weight 
She suffered an attack of palpitation which was mitigated by quinidme She de- 
veloped pain over the precordium pressure-like in character, which radiated to her 
left elbow- 
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Physical examination The patient had the physical signs of rheumatic heart 
disease with mitral stenosis and insufficiency 

Labojatory tests Results are recorded in chart 1 Electrocardiogram showed 
evidence of delayed A-V conduction, slurred Q-R-S complexes and upright T-wave 
m Lead IV 

Hyperventilation exercise produced rapid heart-rate m addition to the symptoms 
of the chief complaint 

Comment This case shows that a neurosis may overlie organic disease, -making 
it difficult to evaluate the symptoms of the organic lesion However, the patient 
clinically did not have the type of heart lesion that would be expected to give rise to 
the symptoms of which she complained In such instances the patient, even though 
symptom-free, should be kept under observation m order to follow the progress of 
the organic disease 


Case 14 MM, female, aged 23, married (Case 16, Chart 1) 

Chief complaint Rapid pulse and pain over heart 

Piesent illness Following the death of her father, this woman became irritable, 
but it was not until after the birth of her child that she noticed rapid heart rate and 
pam over her heart experienced on effort She had dyspnea on exertion The pam 
did not radiate to her arms or neck She did not have the symptoms of irritability that 
had bothered her at first 

Physical examination Negative save that the patient was very nervous and was 
observed to sigh frequently during the course of the examination 

Laboratoiy tests See chart 1 for changes after hyperventilation Free acid was 
low in the gastric content (between 4° and 8° even after injection of histamine) 

Pi ogi ess The patient’s recovery was more protracted than that of most patients , 
administration three times a day of 8 gm of ammonium chloride after meals and 
hydrochloric acid 1 c c with each meal were required After two months on this 
regime she had no tachycardia and only occasional episodes of hyperventilation 


Case 15 T W , female, aged 35, widowed 
Chief complaint Palpitation 

Piesent illness Following the injection of novocame for some dental work the 
patient had a hysterical attack of crying which ended m a tetanoid spasm accompanied 
by paresthesias Her father died from coronary occlusion, and throughout his illness 
the patient nursed him Shortly thereafter, she became subject to pain over the pre- 
cordium which did not radiate to the arms but which was associated with the symptoms 
of fatigue, paresthesias and stiffness of the extremities These attacks occurred 
when she was emotionally distressed, particularly about finances and about her health 
Physical examination The patient had a splenomegaly, the cause of which was 
not discovered, she had hyperactive reflexes and a 1° Chvostek’s sign 

Laboratoiy tests Essentially normal results were obtained throughout 
Hyperventilation exercise produced the typical carpopedal spasm after 38 breaths 
were taken The symptoms of the chief complaint were reproduced These were 
relieved when the patient held her breath Exercise for determination of cardiac 
efficiency produced the same symptoms 

Comment This patient is another illustration of the hyperirritable individual who 
assumes the symptoms of the illness of a person with whom he has had intimate con- 
tact It is felt that these symptoms are not imagined, but are really manifestations 
of local spasms of the intercostal muscles and possibly of the diaphragm 
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Group V 

Vasculai Distui bailees Pseudo-Raynaud’s Disease 

Case 16 M T , female, aged 54, widowed 

Chief complaint Numbness of the hands 

Picscnt illness This woman had had considerable difficulty with her husband and 
had been separated from him before he died She suffered from irritability, faintness, 
easy fatigability, and paresthesias of the hands Later she noticed that when she 
was excited, the fingers of both hands became blanched in corresponding areas These 
changes occurred likewise on exposure to the cold Still later she began to have a 
feeling of air-hunger and a choking sensation m the throat 

Past hist oi y In 1924 this patient had a sub-total thyroidectomy for Graves’ dis- 
ease At that time she had positive eye-signs, an enlarged thyroid gland with a bruit, 
and basal metabolic rates of 59 5 and 22 9 per cent respectively on two occasions At 
operation she was found to hare a thyroiditis In September 1927, her basal metabolic 
rate was 7 5 per cent minus 

Physical examination The patient had nothing about the hands which suggested 
capillary instability Her reflexes were active 

Laboiatoiy tests Negative save that gastric analyses showed no free acid in the 
fasting contents and only 8° after lustamme was administered 

Hyperventilation exeicise reproduced the blanching of the fingers bilaterally m 
corresponding positions, the areas increasing with the degree of hyperventilation 
The same reaction was produced by immersing the hands in cold water 

Comment This patient apparently illustrates the spasm of vessels to a marked 
degree The reaction did not cause a true tetany but only a stiffness of the hands 
She was placed on NaCl, 1 gm three times a day and HC1 given by mouth, and her 
vascular disturbances have decreased considerably although they have not as yet 
entirely disappeared We have observed several patients in the clinic who presented 
local blanching and cyanosis of the fingers (Raynaud’s syndrome) whose local symp- 
toms cleared promptly upon holding the breath or breathing CO. 

Group VI 

Distin bance i Simulating Diseases of the Chest, Mainly of the Asthmatic Type 

Case 17 CD, female, aged 55, married (Case 14, Chart 1) 

Chief complaint This woman had a sense of choking and suffocation at the onset 
of her menstrual periods No other symptoms occurred until she w r as 45 years of 
age when she suffered pam dowm her arm and paroxysmal dyspnea She was ob- 
served at this time and has been examined frequently since for angina and more 
recently for coronary disease No definite evidence has been found of the existence 
of coronary disease These symptoms became worse when she had to care for her 
paralyzed husband whom she did not love and who was 20 years older than herself 
She suffered extreme weakness and easy fatigability and had a sensation of clutching 
compression of the throat which wmuld cause her to gasp for air She had pam dowm 
the left arm during severe seizures 

Physical examination showed hyperactive reflexes The cardiac findings w'ere 
within normal limits 

Laboratoiy tests See chart 1 for reports of chemical tests on the urine and blood 
Basal metabolic rate 32 6 per cent minus Electrocardiogram showed left axis devia- 
tion and flat T-waves 

Hyperventilation exercise At 60 seconds there w-as fixation of the diaphragm 
at 80 seconds, cyanosis of the nose and fingers, at 90 seconds, marked spasm of the 
bronchial and tracheal muscles, with a generalized convulsne spasm of the bronchial 
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and tracheal muscles, with a generalized convulsive seizure m an effort to regain 
breath During the process she developed a 2° Chvostek’s sign Trousseau’s sign 
remained negative 

Comment As well as being an excellent example of simulated asthma, this patient 
was Temarkable because of the exact regularity of the cycle of her reactions One 
could predict within the second what type of response would occur She recovered 
rapidly following inhalations of CO., and has remained without major symptoms on 
an acid-ash regime 


Case 18 M H , female, aged 45, separated 

Present illness The patient had symptoms of fatigue and weakness, paresthesias, 
and stiffness of the hands and feet She came to the Clime with the complaint of a 
sensation of constriction in the neck , and a lump was noticed there She was thought 
to have thyrotoxicosis Constriction of her throat caused considerable dyspnea and 
attacks similar to those of asthma 

Physical examination A small nodule was found at the left lower pole of the 
thyroid There were no signs of toxicity, however 

Laboratory tests Urine and blood were normal Basal metabolic rate 6 4 per 
cent minus Gastric analysis 17° free acid in the fasting specimen, with normal 
response to instillation of alcohol 

Hyperventilation exeicise produced paresthesias of the hands, increase of reflexes 
and a sensation of constriction of the throat 

Piogiess No observations were recorded as to the results of therapy This 
patient was less troubled by her symptoms than was the patient described above (Case 
17) 


Case 19 J B, male, aged 46, married 
Chief complaint Dyspnea 

Present illness This man had epigastric pain simulating that of ulcer of the 
duodenum, and he had been treated with alkalies for years He became a morphine 
addict, and he contracted syphilis Because of fear of his disease he became irritable 
and had dyspnea on exertion Later he began to hare a tense feeling in his throat 
He had constipation because of his morphine addiction 

Physical examination Findings were normal in every respect 
Laboratoiy tests Urine was alkaline Blood was normal Spinal fluid examina- 
tion was negative Roentgen-ray examination Gastrointestinal series was negative 
Gastric analysis Normal amount of acid 

Ventilation was observed and the symptoms were seen to increase in the process 
A formal experiment was not performed 

Progress Response to treatment was not rapid here because of the morphinism 
Some improvement was noted after reassurance was given, as well as after the use 
of the acid-ash regime 

Group VII 

Simulation of Thyrotoxicosis 

Case 20 L J , male, aged 25, single 
Chief complaint Numbness of the hands 

Piesent illness For two years the patient had experienced nervousness, tachy- 
cardia and palpitation He was easily fatigued His basal metabolic rate was 14 
per cent plus, and a subtotal thyroidectomy was performed Following this operation, 
symptoms of tachycardia and palpitation decreased but the paresthesias of the hands 
persisted 
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Physical examination Asthenic male with hyperactive reflexes 

Laboiatoiy tests Blood and urine were normal Gastric analysis showed an 
absence of free acid even after injection of histamine Basal metabolic rate, 34 per 

cent minus . , , 

Hyperventilation evercise reproduced the symptoms of the hyperthyroidism and 

the paresthesias of the hands 

Pi ogi ess The patient was placed on a high salt intake and improved slightly 
He was then given HC1 by mouth 

Comment This man and others of this group are examples of a type of patient 
appearing m the thyroid clinic who is not thyrotoxic but who has a neurosis giving 
similar symptoms 

Case 21 MM, female, aged 37, married 

Chief complaint Nervousness following an operation 

Piesent illness The patient had been nervous for the past five years She had 
tremor, intolerance to heat, increased appetite, and a loss of 10 lbs m weight She 
noticed a sudden enlargement of the left side of her neck, and visited a doctor At 
this time she had dyspnea on exertion and nocturia On examination the left lobe 
of the thyroid was found to be enlarged The basal metabolic rate was 44 per cent 
plus An adenoma of the thyroid with hemorrhage was diagnosed, and was found 
when thyroidectomy was performed Six months later the patient returned to the 
clinic Save for the absence of the swelling, she had at this time the same symptoms 
that she had had at previous entry 

Physical evamination was negative 

Laboiatoiy tests Gastric analysis showed absence of free acid, but a normal 
response to alcohol test-meal 

Hyperventilation eveicise reproduced all of her symptoms 

Pi ogi ess This patient improved greatly following the use of ammonium chloride 
and the institution of an acid-ash diet Her symptoms are now controlled The 
neurosis was not cured because it was caused by the marital status which has re- 
mained unchanged 


Case 22 L F , female, aged 25, married 

Chief complaint Nervousness and fullness in the neck 

Piesent illness For six years this woman had noticed increasing irritability 
There were tremor and nervousness, palpitation, tachycardia and intolerance to heat 
On several occasions she had hysterical upsets 

Physical evamination showed an adenoma of the thyroid The basal metabolic 
rate was 18 6 per cent plus Radiation with roentgen-ray was begun, and two months 
later the basal metabolic rate was 8 5 per cent minus After four years she returned 
with the same symptoms It was learned that, while she was living at her uncle’s 
home, she had a clandestine romance with him which she was unwilling to stop, and 
which was in constant danger of exposure 

Laboratory findings were within normal limits 

Hyperventilation evercise reproduced all of the sjmptoms of the present illness 
P ) ogi css At the present time she has shown improvement under medical therapy 
Psychotherapy is being directed toward helping her to establish some sort of decision 
as to ler relationships in the future This patient was not operated on, as were the 
former patients , but it is believed that her adenoma is not toxic 

Case 23 EH, female, aged 29, married 
Chief complaint Nervousness for four years 

Piesent illness Four years ago the patient began to notice a feeling of weakness 
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and increasing nervousness She had loss of emotional control During the next 
year an enlargement appeared in her neck and she noticed that her heart rate was 
rapid and that she had increased perspiration Treatment with Lugol’s solution 
caused improvement One year before entry she returned to the clinic with palpita- 
tion and dizziness She had lost four lbs She had dyspnea and a sense of tension 
in the chest on inspiration 

Physical examination There was slight enlargement of the right lobe of the 
thyroid She seemed to be more nervous than the signs of thyrotoxicosis would 
warrant 

Laboiatory findings were entirely normal 

Hypei ventilation exercise reproduced the symptoms of palpitation and dizziness 
and the sensation of constriction in the chest 

Comment The results of treatment cannot well be evaluated here because of an 
involved social history which has not been completely obtained The exercise aided 
m establishing a contact with the patient which has been very helpful in psycho- 
therapy 

Group VIII 

Gastrointestinal Distm bances 

Case 24 F H , male, aged 35, single (Case 12, Chart 1) 

Chief complaint Epigastric pam 

Present illness This man suffered severe weakness and nervousness and muscular 
twitchings He developed midepigastric pain followed by gas pains, at first occurring 
after meals and later having no relation at all to meals 

Physical examination Hyperactive reflexes and 1° Chvostek’s sign were found 

Laboiatory tests See chart 1 for urine and blood findings 

Hyperventilation exeicise produced the muscular twitchings in six minutes and 
generalized muscular contractions in nine minutes 

Piogiess This man’s symptoms were relieved by the acid-ash regime which of 
course is directly opposed to the usual method of treating peptic ulcer 


Case 25 W R, male, aged 27, single (Case 17, Chart 1) 

Chief complaint Epigastric pam relieved by food 

Present illness The patient’s pam occurred in the epigastrium before meals and 
was relieved by food and soda The pam radiated to the back under the left scapula 
There was no nausea and no vomiting or melena This man also suffered a sense of 
suffocation and tightening of the facial muscles when he talked or laughed too much 
Physical examination Perspiring, nervous and asthenic male appearing to be of 
the stated age Reflexes hyperactive and equal 

Laboiatory tests All findings were normal save that the gastric analysis showed 
no free acid and only 22° after injection of histamine Gall-bladder visualization was 
negative See chart 1 for reports of the blood and urme chemistry 

Hypei ventilation exeicise reproduced the epigastric pain and produced carpo- 
pedal spasm Chvostek’s sign 2° was observed bilaterally 

Comment This patient had obvious signs of tetany but associated with it were 
the symptoms of the complaint He had suffered from atrophic arthritis and it was 
felt that his discouragement over the progress of this disease was the basis of his 
neurosis 


Case 26 R S , female, aged 45, mari led 

Chief complaint Eructations of gas from the stomach 

Piesent illness Since the age of 18 the patient has had gas pams for which she 
had taken soda and at intervals she has had periods of dizziness Ten years before 
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entry, following an operation for tonsillectomy she had a recurrence of the spells of 
dizziness For two years she is said to have had tarry stools following these attacks 
Physical examination Entirely negative 

Laboratoiy tests Urine, blood and stool were normal Gastric analysis No free 
acid after instillation of alcohol, but 62° after injection of histamine Roentgen- 
ray examination Gastrointestinal series and barium enema were negative 

Hyperventilation exercise produced diaphragmatic spasm, belching and hiccough- 
ing This patient demonstrated fixation of the diaphragm more typically than most 
patients, and she had symptoms of her chief complaint at the same time 


Case 27 R S , male, aged 40, married 
Chief complaint Tenderness m the epigastrium 

P) esent illness The patient had epigastric pam first 10 years before entry, and 
his attending physician diagnosed peptic ulcer The Sippy diet relieved his symptoms 
Three months prior to observation he had recurrence of symptoms, and at this time 
a gastrointestinal series gave findings interpreted as duodenitis without gastric re- 
tention He remained on the Sippy regime for three months and then began to have 
cramps in his legs, tightening of the muscles of his face and paresthesias of his hands 
These symptoms happened under emotional strain 

Physical examination Thin, asthenic male who appeared to be of the stated age 
Hyperactive reflexes and 1° Chvostek’s sign were found 

Hyperventilation exercise reproduced the symptoms of tetany The patient was 
placed on ammonium chloride 0 6 gm three times daily He recovered from these 
symptoms, but in three months’ time the symptoms of ulcer appeared A neutral 
powder was then used so that the acid-base balance could be more finely adjusted 
Comment It was felt that this man was on the verge of alkalosis tetany and in 
excitement mild over-ventilation caused the tetany to occur 


Case 28 J C, female, aged 34, married (Case 1, Chart 1) 

Chief complaint Irritational distress in the epigastrium, duration iy 2 years 

Present illness This patient, a teacher, always had symptoms following the close 
of the school term At these times she had epigastric distress, easy fatigability, head- 
ache, and paresthesias of the hands 

Physical examination Negative except for hyperactive reflexes and Chvostek’s 
sign 1° bilaterally 

Laboratory tests The urine was alkaline , the blood was normal See chart 1 for 
report of urine and blood chemistry 

Hyperventilation exercise produced headache, trembling of the arms and clonus, 
within nine minutes 

Progiess This patient improved markedly after acid therapy was instituted 
Her neurosis was initiated bj a marital problem which was later solved to some 
extent by her loss of symptoms and by an explanation of the problem 

Case 29 TP, female, aged 31, married 

Chief complaint Eructations of gas from stomach , and mucous colitis 

Pi esent illness For four years this woman had had increasing nervousness and 
irritability and then she had midepigastric distress with eructation and nausea 
Colitis with diarrhea de\ eloped and she expelled quantities of mucus 

Physical examination A thin, poorly nourished, asthenic woman who talked so 
ast and inspired so rapidly that during the taking of her historj she produced the 
sjmptoms of her complaint 

Laboratoiy tests Normal findings for urine and blood Gastric anal>sis Ab- 
sence of free acid in the fasting specimen and 32° after injection of histamine Be- 
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fore hyperventilation, the urine tests by the Fohn titration method showed 960°, and 
after hyperventilation 36°, which is evidence of a complete shift to “actual alkalosis ” 

Progress This patient responded well to therapy directed toward production of 
mild acidosis Her neurosis was based on the fear of losing her husband because of 
her chronic illness This neurosis decreased with her improvement 

Group IX 

Simulation of Diseases of the Special Senses 
( Pseitdo-Mcmei e*s Synch ome ) 

Case 30 T M, male, aged 26, single (Case 9, Chart 1) 

Chief complaint Vertigo 

Present illness This man had a sudden onset of dizziness and tinnitus with ap- 
parent loss of hearing in one ear, sometimes noticed on the left side, sometimes on the 
right He noticed, also, a numbness of the hands with rigidity of the muscles 

Physical examination The patient was of the pyknic type At first the findings 
were normal save for hemorrhoids which were removed under general anesthesia 
On return from surgery, he was in severe tetany with marked nystagmus, and while 
he was being revived by inhalations of CO- and injections of calcium chloride he 
again complained of tinnitus and deafness 

Laboratory tests See chart 1 for findings 

Hy pel ventilation exeicise reproduced m 12 minutes the symptoms mentioned 
above 

Progress This man was placed on ammonium chloride, 0 6 gm three times daily 
When he was seen three months later, it was noticed that the exercise produced the 
symptoms after a longer interval from initiation of the breathing, and that the symp- 
toms were not so profound Later, after this man was married, Ins symptoms did 
not recur even when he was allowed a normal diet and when medication was with- 
drawn Since this man was not the asthenic type, the true nature of his disturbance 
was not suspected until the symptoms occurred following the anesthesia Other 
examples of this type of functional disturbance have been observed, and those patients 
have responded to the same measures 

Group X 

Organic Disease ( Coionaiy Occlusion ) Ptoducmg Hyperventilation Tetany as a 

Symptom 

Case 31 M McM , female, aged 50, married 

Chief complaint Spasms of the hands with hyperpnea 

Present illness Patient had increasing fatigability and numbness of one hand and 
arm Later, she had pain across the precordium She had no dyspnea, orthopnea, 
palpitation or tachycardia She began to have abdominal distention but did not have 
nausea or vomiting 

Physical examination Heart was not enlarged to percussion Sounds were very 
faint, they were regular and no murmurs were heard Lungs were clear Liver 
and spleen were not palpable There was no edema 

Laboiatory tests Urine and blood were normal The electrocardiogram showed 
left ventricular preponderance, diphasic T I; slurred QRS. 3 , notched R, diphasic T„ 
positive S-Ti, negative S-T 3 

Course The day of entry she had an attack of distention, became slightly cyanotic, 
->nd had a definite carpopedal spasm There was neither pain nor dyspnea She was 
haJd to hold her breath, and without any medication the attack wore off quickly The 
ct morning she had another attack in which she died 
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Comment We mention this patient as an interesting example of the superposition 
of this syndrome on the symptoms of serious organic disease This case in itself is 
a warning of the constant danger of classing too many patients as neurotic, and of the 
need for thorough physical proof to rule out organic illness before it is concluded 
that the patient’s condition is merely a neurosis 

Group XI 

Suspected Neuioses Winch Weie Not Proved by Hypet ventilation Experiment 

Case 32 L P, female, aged 45, married (Case 5, Chart 1) 

Clnef complaint Pam over precordium 

Present illness This patient had attacks of weakness and dizziness which oc- 
curred at increasingly frequent intervals up to the time of entry into the hospital 
Several months before, she had become conscious of pain over the precordium which 
did not radiate to the arms but which was associated with dyspnea and palpitation 
Physical examination Sinus tachycardia was present There was no evidence 
of myocardial damage 

Laboratory tests Normal findings for urine and blood Electrocardiogram, and 
roentgen-ray film of the chest for determination of the size of the heart, were nega- 
tive See chart 1 for reports of laboratory work after hyperventilation 

Hy pei ventilation exeicise failed to induce the symptoms of the complaint, nor 
were symptoms of tetany produced The CO combining power was about the same 
as that found m other instances She was placed on an acid-ash regime and improved 
as well as had other patients It is probable that she was not exercised long enough 
to produce the desired results Her neurosis was based on economic problems which 
were not solved 


Case 33 A A , female, aged 43, single (Case 7, Chart 1) 

Chief complaint Precordial pam 

Piesent illness Following the loss of her family, this woman had nervous ir- 
ritability Later she had pam in the left side of the chest, not radiating and not 
associated with dyspnea 

Physical examination Negative 

Laboiatory tests , including electrocardiogram, roentgen-ray studies of the chest 
and spine No abnormal findings 


Case 34 R McA , female, aged 40, single (Case 8, Chart 1) 

Chief complaint Hoarseness, duration 6 weeks 

Present illness For 7^> years this woman had had pam m the tips of the fingers 
with skin lesions of a desquamating erythematous nature She had also had numbness 
and stiffness of the fingers She had had attacks of nausea and vomiting 

Physical examination Skin lesions were present which are described above 
Reflexes were hyperactive 

Laboiatory tests Urine and blood were normal Electrocardiogram showed 
evidence of mjocardial damage Sedimentation rate 35 minutes No evidence of 
arterial disease was obtained by surface temperature readings before and after ad- 
ministration of spinal anesthesia Response to alcohol meal was normal 

Hyperventilation exercise did not produce the desired results because of poor 
cooperation on the part of the patient on the several occasions when it was tried It 
will be noticed that the CO- combining power increased, and this may be evidence 
that the patient became less sensitne to nenous stimulation 


Case j 5 CM, female, aged 51, widowed 
Chief complaint Dyspnea, duration fi\ e \ ears 
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Present illness Following the onset of irritability, this patient had dyspnea, and 
then precordial pam which was non-radiating m character 

Physical examination Slight peripheral arteriosclerosis was present The heart 
was not enlarged , a soft systolic murmur was heard at the apex 

Laboratory tests Gastric analysis No free hydrochloric acid even after injection 
of histamine Electrocardiogram showed no evidence of cardiac damage Roentgen- 
rays of the chest and gall-bladder were negative 

Hyperventilation exercise was not successful in producing the symptoms, chiefly 
because of inability to gain proper cooperation from the patient She signed her 
release from the hospital before further studies could be made 

Comment The patients of this group are presented to illustrate that the 
hyperventilation exercise, to be successful, must be performed when the pa- 
tient is completely at ease and understands that cooperation is essential for 
the success of the expenment It is possible that there are patients who 
will not react to the experiment even though they do cooperate These may 
have other mechanisms which produce their neuroses or they may have or- 
ganic disease, the symptoms of which are not affected by the irritating 
action of the hyperventilation exercise 

In table 1 are compiled the results of chemical studies on the urine and 
blood made befoie and after the exercise of hyperventilation 

It is to be noted that in only 10 of the 14 patients listed is the carbon 
dioxide combining-power shown to be reduced, as described by McCance 
and others 2 ’ 8> n ’ 13 In all save two, the chloi ides are increased 13 The total 
calcium is noimal, but in some instances the diffusible fraction is at the 
lower limits of normal It may be that for these individuals, the diffusible 
calcium is actually below their normal threshold Blood-sugar and serum- 
protems are normal, but near the lower limits Magnesium studies show 
normal determinations for most of the patients In those m which the 
serum magnesium is low, the magnesium content of red blood cells offsets 
the effect of the loss of serum magnesium as a cause of tetany 14 The most 
clearly demonstrable shift of pH is seen in the studies of the urine, in which 
the colorimetric readings show an increase of from 2 to 3 units Likewise 
the drop m the ammonia per cubic centimeter is nearly 50 per cent Acetone 
was found in only one of the specimens taken It is felt that these results 
show a definite tendency towards alkalosis, and that the amount is that 
stated by Collip 2 to result in tetany Because of the expense entailed in 
the complete analysis as given above, it was thought advisable to use a test 
which would demonstrate this change most simply and graphically The 
Folin 15 pH titration method for urine may be used with good results This 
procedure may be accomplished with the aid of the apparatus used m titrat- 
ing gastric contents With the addition of 15 to 20 gm of potassium 
oxalate to 25 cc of urine, the titration is made with 0 1/N sodium hy- 
droxide, using phenolphthalem as indicator The specimens taken before 
and after the hyperventilation experiment are so tested, and are arbitrarily 
considered as being part of a normal output of 1,500 c c This step is 
made to take advantage of the normal figures as described by Fohn, which 
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Table of Laboratory Work on Patients with Hyperventilation Syndrome 








































































































T vble 1 — Continued. 
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are 200 to 500° 0 1/N sodium hydroxide for that amount Folin states 
that any figure under 250 is a good indication of actual alkalinity So far, 
this test has proved satisfactory in that it shows a definite shift to “ actual 
alkalinity ” 

Some explanation should be made for the almost insignificant changes 
m the figures which represent the shift in acid-base balance In subsequent 
publications, Dr Mayo H Soley of our clinic and Dr N W Shock of 
the Department of Biochemistry are to report the results of biochemical 
studies on similar patients, made in an attempt to gain more accurate data 
upon the rapidly changing shifts in the acid-base equilibrium and the gaseous 
exchanges through the lungs They have found that the shift m pH of the 
blood is greater than has been indicated m the past, and that the reaction 
is a rapid one They suggest that the indefinite results heretofore obtained 
are caused by the ungainly technic of venipuncture The general trend of 
their results supports the contention that there is a definite alkalosis present 
when hyperventilation takes place 

In reviewing the histories of 50 patients, listed since 1928, in which 
the diagnosis of psychoneurosis with anxiety neurosis was made, figures 
were compiled which are shown in table 2 From the description of the 

Table II 

Since 1928, fifty patients hate been admitted to the University of California Hospital whose 
conditions have been diagnosed as psychoneurosis with anxiety neurosis 

No of patients with symptoms similar to the ones now described as associated with 


hyperventilation 36 

No of patients without these symptoms 14 

No of patients with the following symptoms 

Weakness and fatigability 18 

Numbness and paresthesia 14 

Palpitation and increased cardiac rate 12 

Dizziness 10 

Nausea and vomiting 4 

Muscular contractions 

Twitching, trembling, convulsive states 14 

Tetany (not on basis of hypoparathyroidism) 9 

Difficulty in swallowing, talking, breathing (pharyngeal-laryngeal spasm) 8 

Precordial pain (intercostal muscle and diaphragmatic spasm) 4 

Dyspnea (diaphragmatic spasm) 14 

Epigastric pam (diaphragmatic spasm) 2 

Constipation (spastic colon) 5 


The figures given above are compiled from the descriptions of the symptoms and signs that 
are given, and not from the results of formal experimentation 

symptom:; and signs alone, nearly 70 per cent of the patients classed as 
psychoneurotic were found to hat e symptoms of hyperventilation tetany, 
either local or general 


Discussion 

In attempting to show the mechanism which is responsible for this se- 
quence of events, we hate constructed a diagram illustrating the pht sio- 
logical and biochemical changes which apparently form the background of 
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this disturbance In chart 1, reading from the top downward, it is seen 
that the patient is presented with a problem the consideration of which causes 
fear This problem is usually concerned with a social or an economic dif- 
ficulty, — is usually m the realm of “romance or finance” The response 
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Chart 1 


m the average individual is ordinarily an adjustment which is made bv 
solving his problem, or by neutralizing the fear that naturally arises by 
giving the problem a “ non-fear ” meaning If some such adjustment is 
not made, the fear increases, and directly thereafter anxiety is manifested 
Then the progression to a neurosis is but a simple process, and symptoms 
appear which cause the patient to feel ill Anxiety concerning his health 
further aggravates the fear, and later the neurosis also Hence the symp- 
toms are increased A variable period of time elapses until the autonomic 
nervous system is stimulated, in pieparation for the unknown situation 
The conventions of modern civilized life usually prevent the subject from 
fighting or running away from Ins situation Thus the effective responses 
to emotional storms are blocked . 
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The chief response is through the sympathetic nervous system , the reac- 
tion of the parasympathetic system is less apparent 16 Through the sympa- 
thetic system there is stimulation of the peripheral vascular bed, with spasm 
of the arterioles, and through impediment of the circulation a tissue anox- 
emia is produced which, according to Davies, Haldane and Kennaway, 17 
causes increased muscular irritability, and thus increases the peripheral sensa- 
tions These authors have shown that this type of tetany can be relieved 
by oxygen inhalations Bazett and Haldane 18 found that the hyperpnea 
due to hot baths can be relieved by a mixture containing 14 2 per cent 
oxygen and 8 5 per cent carbon dioxide Hill and Flack 19 demonstrated 
that the hyperventilation of oxygen would not cause convulsions even when 
the alveolar carbon dioxide was reduced to 1 47 volumes per cent Certainly 
tissue anoxemia is an exciting factor m the production of muscular irri- 
tability, and thereby it can produce tetany 

The stimulation of the members of the endocrine system is the second 
mechanism set m motion by the impulses coming m over the sympathetic 
nervous system Stimulation of the pituitary gland has, for its chief effect, 
the reactions which follow increase in water retention by the tissues, with 
subsequent storage of sodium ions and production of alkalosis and tissue 
hydremia The work of Furstenburg, 20 and, m an earlier period, of Mc- 
Ouarrie, 21 is mentioned here because of the low total protein and serum 
albumin which was found in all but one of the patients listed This may 
be an indication of increase m hydremia, and if so there might be an increase 
m alkalosis through the presence of sodium ions 

The best known effect of the sympathetic stimulation upon the endocrine 
system is that of the adrenals This stimulation, and the increase m the 
flow of adrenalin through the system, directly affects the substance of the 
nerves According to Bonnet, Franck and Richard, 22 there is an increase 
in the summation of impulses, but no effect on the chronaxie of the nerve 
With repeated stimulation, smaller impulses cause the discharge of the cycle 
of symptoms grouped acs the complaints of these patients Adrenalin is, 
of course, a cerebral cortical stimulant as well as a respiratory and cardiac 
accelerator by central action 

The stimulation from hyperventilation is most likely central m origin 
Although no reports were found of studies in which adrenalin had been 
used, the work of Hammouda ' 3 throws some light on the question This 
investigator found that, when he used heat as a stimulus, he was unable to 
produce panting m dogs by its application to any of the peripheral sensory 
endings in the rib-cage or its viscera The only 7 central nervous area that 
responded was the optic thalamus Whether adrenalin acts at this point is, 
at present, a matter of conjecture 

A number of physiologists have studied hyperventilation m man From 
the work of Collip and Backus,' McCann, 2 Grant and Goldman, 3 and from 
the obsen ations reported m this paper, it is felt that the mechanism centers 
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chiefly in the 


HC0 3 

NaHCOs 


buffer and its -variations with the exhalation of 


carbon dioxide from the lungs With this change, NaHC0 3 is left in the 
blood stream This base is usually eliminated through the kidney, but the 
process is not fast enough to prevent some of it from being deposited in 
the muscle In an effort to maintain the acid-base equilibrium, there is a 
reduction in the formation of ammonia 24 , hence less is excreted, as is shown 
in table 1 There is likewise a retention of phosphates and of chlo- 
rides n ’ 13 In all probability there is withdrawal of chlorides from the 
stomach for this purpose, which would explain the absence of free hydro- 
chloric acid m the stomachs of these patients when tested The muscles 
themselves add lactic acid to the equation In some instances, acetone has 
been recovered 17 which is probably shielded by some of the alkali and ex- 
creted before normal oxidation can take place Our findings are less con- 
stant in these respects than those of other authors 2> 5 * 11( 13 All of these 
attempts to acidify the tissues are insufficient, and the tissue alkalosis per- 
sists with subsequent hyperirritabihty of the muscles which finally leads to 
tetany 

According to Brody, 25 hyperventilation will definitely increase the irri- 
tability of the cortex, possibly because of tissue alkalosis Brody feels that 
there may be some other factor as well However, hyperventilation affects 
the patients described above in greater degree than it ordinarily does those 
people who overbreathe voluntarily It is felt that this difference is due to 
the synergistic effect, described by Brody, occurring when hyperventilation 
is instituted after previous cortical stimulation from other sources In such 
a state as that of fear or of any of the emotional reactions, adrenalin is 
probably the cortical excitant, instead of strychnine which was used by 
Brody 

The stimulation of the cardiac center by adrenalin causes an increase m 
the rate-volume output of the heart, after preliminary slowing of the heart 
due to an initial rise m blood pressure However, «when hyperventilation is 
present the results are more complex and somewhat more variable Mc- 
Dowell 26 found that, when carbon dioxide is washed out of the blood stream 
by hyperventilation, there are two effects (1) vasodilation due to central 
vasomotor control stimulation, and (2) vasoconstriction due to direct action 
on the peripheral vascular bed In some patients the first mechanism seems 
to be m control, in others the second seems to predominate, and m still others 
there seems to be a balance, so that a variety of changes in the blood pressure 
and sensations due to change m the peripheral vascular bed may be predicted 
because of the variety of responses m adjacent areas The important prin- 
ciple to remember is that this variety of reactions has the game cause, and 
can be managed according to the same regimen of treatment Roome 27 
supports the contention made by McDowell, and states that the addition of 5 
per cent carbon dioxide to the inspired air will control these changes in the 
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peripheral vascular bed According to McDowell, in animals this response 
is definitely attributable to a local chemical action and not to a nervous one, 
for there is no evidence of nervous stimulation such as dilation of the pupil 
or acceleration of the heart rate However, m human beings there is little 
doubt, from the emotional nature of the onset of the disturbance, that the 
action of adrenalin is also a factor) and that the hyperventilation is more or 
less involuntary — at first as a natural sequel to the emotion It is easy to see 
that local anoxemia may exist and be a factor in the cause of tetany No 
studies have been made on the content of oxygen in the capillary blood supply 
to these regions, so that there is no definite proof of this statement How- 
ever, Striker, Goluben and Tarchanoff 28 have shown that alkalimzation of 
capillaries by local application will cause constriction of the vessels of the bed 
Severim and Krugh 28 stated that carbon dioxide will dilate the capillary bed 
In cases of spasm, the constriction remains until muscle metabolites form to 
reduce the pH at that point, and then the spasm relaxes 

In connection with this syndrome, the presence of the symptoms of 
hyperthyroidism has been noted in patients seen in the authors’ clinic 
These patients have been treated by psychotherapy, and have improved It 
is believed, however, that they suffer from this syndrome rather than from 
direct stimulation of the thyroid There is no chemical evidence of any 
effect on the parathyroids The stimulation of the gonads is a matter of 
conjecture No observations on this subject have been made, although it is 
evident that work should be done It is possible that m the sexual act, the 
orgasm is, in a sense, the result of hyperventilation tetany In the process 
there is increase in the respiratory rate, increase in the irritability of the 
muscles that control the act of erection, and finally there is tonic spasm of 
the muscles of the sexual organs and of the skeletal system as well How 
studies can be made under these conditions remains to be discovered , at any 
rate, the problem warrants consideration 

It is suggested by the work of Pottenger 10 that m addition to the 
suppression of free hydrochloric acid, dilation of the stomach and contraction 
of the sphincters would cause symptoms increasing the neurosis The 
same is true of the effect on the urinary bladder, gall-bladder and renal 
pelvis in these patients who are really suffering from a form of sympatheti- 
cotonia There is spasm of the internal sphincter and trigone, and dilation 
of the bladder 1 hese symptoms, together u ith those resulting from direct 
cortical irritation, are sufficient to augment the neurosis, they cause the 
patient to feel ill, and thereby stimulate anxiety about his health — and the 
vicious cycle becomes complete Repeated cystoscopy, or other local treat- 
ment, tends to augment changes m the mucous membranes and leads to 
further structural change 

It is u ell at this point to mention that another form of phj siological dis- 
turbance has been observed in the psychogenic upset described abo\e Two 
patients were seen who had been so stimulated that hyperidrosis occurred 
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which was severe enough to cause a hypochloremia similar to that found by 
Piersol and Karr 29 m postoperative vomiting, m complications of peptic 
ulcer, and in hypertensive heart disease following the use of low salt diets 
This portion of the subject is to be enlarged upon and reported at a later 
date 

The subject of seasickness, car-sickness (from riding in street cars, 
motor cars, and other rapidly moving conveyances), and air-sickness has 
attracted our attention over a period of several years The close connection 
between the labyrinth, muscles of the eyes, and the gastrointestinal tract is 
well known From personal observations upon many subjects m this group, 
it became apparent that anxiety is a significant factor m preparing the in- 
dividual for the episodes which are so distressing to travellers It is not 
assumed that ceitain subjects may not have over-sensitive labyrinths, or 
functional disturbances in the several structures participating m the produc- 
tion of these symptoms However, the fact that most persons can become 
accustomed to the motions of conveyances, and the well known beneficial 
action of certain measures used in prevention and treatment (namely, se- 
datives such as bromides, antispasmodics such as atropine, peripheral dilators 
such as the nitrites, and inhalation of carbon dioxide) suggest that the 
anxiety state is more important than is generally appreciated The ter- 
mination of a bout of seasickness after several days may be promoted by the 
production of acidosis which compensates for the alkalosis induced by pro- 
longed vomiting and anxiety combined 

Another problem — one which confronts those engaged m commercial 
conquest of the stratosphere — relates to altitude-sickness Unless this prob- 
lem is solved, the hazards of prolonged flight at altitudes above 12,000 feet 
will retard development So far, attention has been centered chiefly m the 
reduced oxygen tension at high elevations We proposed some time ago 
that a careful study be made of the concentration of carbon dioxide m the 
cabins of airplanes at these high altitudes If ventilation is maintained and 
supplemented by oxygen and the carbon dioxide is lost, it would appear that 
subjects would suffer Theoretically, if the respiratory mechanism is to 
function adequately, the carbon dioxide concentration should be kept at a 
higher level than normal Experiments with this point in mind should be 
performed The symptoms suffered by many of the subjects studied sug- 
gest a state of alkalosis 

The subject of hysteria is of historical and practical interest It is our 
opinion that theoretically the episodes can m many instances be explained by 
the presence of the anxiety state, with extreme effects upon the psyche and 
periphery The stockmg-and-glove anesthesia is more likely a disturbance 
caused by limitation of the blood supply to the peripheial nerves, than due 
to central effects upon the peripheral nerves themselves One cannot exclude 
blocks m the somatopsychic pathways wherein the registration of sensation 
from the periphery is wanting 
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Treatment 

Treatment of patients suffering from this condition should be divided into 
two types palliative and curative The latter procedures consist of the use 
of psychotherapy by such means as psychocatharsis, reeducation, reassurance, 
and the substitution of a “ non-fear ” meaning in situations where desensi- 
tization is needed The palliative measures or medicaments have very defi- 
nite use for several reasons Through immediate relief of symptoms, part 
of the cause of the neurosis is removed — namely, that portion dealing with 
the patient’s concern regarding his health He feels well for the first time 
m months, and therefore the emotional rapport with the physician is made 
stronger, so that the psychiatric procedures mentioned above may be per- 
formed much more easily Also, the demonstration illustrates to the patient 
the mechanism of the physiological difficulties which he himself has caused, 
and the results are so dramatic that he is able to follow the procedure and to 
appreciate what the results mean to him He is then m a position to check 
the physical changes at an earlier period, and to save himself from more 
profound disturbances 

The use of any agent that will break the course of events described m 
chart 1 will accomplish this purpose The first group of measures are those 
which help to control the acid-base balance These were used m the patients 
of our series The inhalation of oxygen-carbon dioxide gas (70 per cent 
O to 30 per cent C0 2 ) is most effective 30 both in speed and adequacy When 
the apparatus is not at hand, a paper sack inverted over the patient’s head and 
sealed with adhesive tape, is successful Some patients have lesponded to 
drinking small quantities of carbonated water or beer Although these 
methods work well in convulsive attacks, it is found of advantage also to 
place these patients on an acid-ash diet, to reduce the fluid intake to 500 c c , 
and to administer ammonium chloride in dosage 30 ’ 31 as large as one gram, 
given by mouth in capsules from three to six times a day A suitable pre- 
scription is as follows 

Ammonium chloride 
Fid ext licorice 
Syr yerba santa 
Cinnamon water q s ad 
Sig One teaspoonful 3 to 6 times per daj 

Or, simply the use of the Mistura glyccerhizae co as the vehicle is successful 
Chloride ions may not be as effective as carbon dioxide for Douglas and 
Ilavard have shown that carbon dioxide permeates the respiratory center 
more quickly than chloride ions 

The next tv o methods are projected for future work The first of these 
is based on the work of Levy and Ditz 32 vhose studies were limited to the 
phenoxyethylamme and orthomethoxyethylamme compounds They tested 
the action of drugs m these groups on the heart action and respiratory rate 
m dogs, on the intestine m situ of the dog, and on the isolated intestine of 


30 0 
20 0 
75 0 
120 0 
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the guinea pig They followed the metabolism of the glucoside m the rabbit, 
and the toxicity by intravenous route in the mouse Of the group of eight 
drugs, there is one that will prevent vasoconstriction, inhibition of intestine, 
and increase in the respiratory rate — and that compound is phenoxylethano- 
lanmie 2 ethane This preparation has to be given prior to the expected 
extravasation of adrenalin, and is really preventive rather than curative 
So far as is known, this group of drugs has not been used in the treatment 
of human beings Other better known drugs have been used these are 
ergotamme, yohambm, hydrastm and quinine Their use is preventive also 

Another method is suggested by Pottenger’s reports 1G After proving, 
by the tests he has outlined, that a patient is sympatheticotonic, one might 
endeavor to develop parasympathetic tone in opposition to the former state 
Pilocarpine, histamine, and acetylcholine are suggested by this author as a 
means of attempting to convert these people to a more median type A 
difficulty arises here because some people have excess in both systems, and 
this method would aggravate symptoms of parasympathetic tone which do 
not form a part of the picture described above 

Summary 

The authors believe that there is a physiological background for the per- 
severance of an anxiety state as part of a psychoneurosis, that this back- 
ground is pioduced by the constant presence of purely emotional distur- 
bances, and that the resultant physiological state aggravates the psychic 
component to such a degree that a vicious cycle is instituted, the symptoms 
of which are manifold These symptoms increase the severity of the emo- 
tional tension, and, if they are prolonged, permanent structural change with 
the production of organic disease results 

The mechanism is at first a repetition of attacks, from the stimulation 
by an emotion such as fear upon the sympathetic nervous system, which in 
turn becomes increasingly labile The mechanism is perpetuated by the 
effects of the stimulus on the system of self-defense, which is dispatched by 
the endocrine group This reaction causes a state of hyper irritability to 
exist through the presence of tissue alkalosis, tissue hydremia, and tissue 
anoxemia, and results m a state of tetany which may be regional or gen- 
eralized 

The symptoms of tetany, and allied manifestations such as tachycardia, 
distended stomach and dilated urinary bladder, are enough to aggravate 
the neurosis because of the patient’s fear of impending dissolution Mul- 
tiplication of impulses increases the bombardment of the sympathetic nervous 
system, making repetition of the reaction more easy at subsequent intervals 

The cure is accomplished through elimination of the fear-impulse by 
psychotherapy The symptoms may be alleviated medically, and by this 
means that part of the neurosis which is on the basis of anxiety concerning 
health may be eliminated Because of the subjective and objective improve- 
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ment in the patient’s condition, contact for psychotherapy is more easily 
obtained Medical treatment is directed toward preservation of the acid- 
base balance, toward decreasing the effect of adrenalin on the nerve-tissue 
by means of a known chemical antagonist, or toward converting the state of 
tone of the individual from extreme to moderate, whether parasympathetic 
or sympathetic in type 
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AN ARTICLE CONTRIBUTED TO AN ANNIVERSARY VOLUME IN HONOR 
OF DOCTOR JOSEPH HERSEY PRATT 


RECTAL STENOSIS FROM ROENTGEN THERAPY 
REPORT OF TWO CASES ' 


By T Grier Miller, MD.FACP, Philadelphia, Pennsylvania 

The simultaneous occurrence under my immediate observation of rectal 
stenosis following roentgen therapy m two patients with carcinoma of the 
prostate has served to emphasize a significant hazard in the radiation treat- 
ment of various pelvic lesions The complication apparently is well recog- 
nized by gynecologists, proctologists and radiologists, but internists generally 
have not fully appreciated its frequency or clinical importance In one of 
the cases which I shall report a colostomy was required and m the other, 
it was under consideration when uremia, as a result of bilateral ureteral 
obstruction from secondary carcinomatous involvement, supervened and 
caused the patient’s death In each of them a diagnosis of rectal irritation 
from roentgen exposure was made early in the course of the therapy and m 
each, ultimately at autopsy, an intense fibrosis of the rectal wall with nar- 
rowing of the lumen was demonstrated 

An important report on the type of the rectal lesion produced by radia- 
tion and on its symptoms and diagnosis has recently been presented from 
this hospital by Ferguson 1 He has also reviewed the literature and given 
certain clinical and laboratory data on eight cases personally studied six 
irradiated for carcinoma of the cervix, one, for carcinoma of the urinary 
bladder, and one, for carcinoma of the prostate I wish somewhat more 
fully to trace the development of the lesion m my two cases and to emphasize 
its relation to undesirable radiation effects m other parts of the body 


Case Reports 


Case 1 \ M J G , a physician of 72 years, who had first consulted me 17 years 
previously because of a transient attack of kidney colic, due to the passage of a small 
calculus, and subsequently from time to time for minor arthritic symptoms, com- 
plained in August 1934, of bladder irritation He was able to void only 35 c c of 
urine at a time I found his prostate enlarged and indurated Three competent 
urologists % considered that the left lobe contained a malignant lesion and that the 
case was inoperable Roentgenological study of the bones was negative for metas- 
tases Roentgen therapy was decided upon 

The first series of treatments § was begun on August 22, 1934 (see table 1 for 
details of total roentgen therapy) On October 30, one of the urologists (Pelouze) 


* Recen ed for publication August 16, 1937 

ofpfn r n°s n GvaL GaStr0 - InteSt,nal ^ cctlon ^* e Medical Clinic, Hospital of the Unn ersitv 


T Included in Ferguson’s series of 8 cases 


£££ ^ S Pelouze, Dr S W Moorhead and Dr Alexander Randall 
r\ “ I he roentgen Uierapj m these cases was gnen b\ Dr E P Pendergrass and Dr 
Chamberlin of the Radiologx Department of this Hospital 
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T GRIER MILLER 


T\ble I 


Details of Roentgen Therapy in Cases 1 and 2 * 
(Data submitted by Radiology Department) 


Date 

Portals 

Dosage 

Each 

Total 

Case 1 



r 

Aug 22-Sept 19, 1934 

2 anterior pelvic 


3690 


2 posterior “ 

1845 

3690 




7380 

Nov 19-Dec 21, 1934 

2 anterior pelvic 

2000 

4000 


2 posterior “ 

2000 

4000 




8000 

May 13-June 17, 1935 

1 posterior pelvic 

2025 

2025 


1 perineal 

1350 

1350 




3375 

Dec 12-Jan 17, 1936 

2 anterior pelvic 

2000 

4000 


2 gluteal 

2000 

4000 




8000 

Case 2 


r 

r 

May 22-June 15, 1935 

2 anterior pelvic 

2000 

Mi t il 


2 posterior “ 

2000 



1 perineal 

800 





8800 

Oct 31-Dec 4, 1935 

2 anterior pelvic 

2000 



2 posterior “ 

1838 

3676 


2 gluteal 

1000 

H I ■ 


1 perineal 

2000 

11 




11676 


* Irradiation factors 165 KV , constant potential, 15 ma , 50 cm distance, 2 mm Cu 
or Thoreus filter equivalent to 2 mm Cu All measurements are as in air 


reported marked diminution m the size of the prostate but persistent induration, by 
that time the patient was passing as much as 110 c c of urine at a time Toward the 
end of the second series ot treatments he developed, in addition to subcutaneous edema 
of the lower abdomen, some diarrhea and bladder irritation, recognized as due to the 
radiation, but the latter phenomena soon subsided and his urinary output at a single 
voiding amounted to 260 c c His urologist then reported that the gland was little 
above normal in size and that the mass, previously felt in the left lobe, had dis- 
appeared He stated, furthermore, that had he not seen the patient before he could 
not then have diagnosed the presence of a malignant lesion 

Soon after the third series of treatments (given May to June, 1935) he began 
to pass mucus by bowel and to have much rectal irritation On October 8, a barium 
enema study showed marked narrowing of the lumen of the rectum, sigmoid and 
descending colon Cystoscopic investigation showed an elongated posterior urethra 
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with a definitely raised bladder neck and 175 c c of residual urine, the prostate itself 
still was not very large A trans-urethral resection by Dr Randall was done on 
October 18, after which he again became asymptomatic and was able to go back to his 
work On December 10, his residual urine was only 10 cc 

Subsequent to the fourth and final series (given December 1935 to January 1936) 
he seemed m excellent general condition, and on March 14, Dr Randall reported 
that his prostate showed only a little deep induration and some slight fixation On 
June 20, he again reported on the prostate as follows “ flat, much softer than here- 
tofore, rather finely nodular and not sensitive , residual urine 30 c c ” 

In August, however, he complained of marked rectal pain, tenderness and bleed- 
ing, with bouts of constipation and spasmodic pain on attempts at defecation, for 
which I referred him to a proctologist (L K Ferguson) He found marked edema 
and hypertrophy of the wall of the rectum and capillary bleeding from the mucosa 
on the slightest trauma, effects which he unhesitatingly attributed to the irradiation 
With astringent applications and a non-residue diet the rectal symptoms sub- 
sided, but during September another trans-urethral prostatic resection was necessary 
Again he returned to Ins work and felt reasonably comfortable, but by December 1, 
he had developed additional edema and marked capillary dilatations of the lower 
abdominal wall and had some incontinence of urme alternating with retention which 
required catheterization At the same time his stools were beginning to be of small 
caliber and ribbon-like, sometimes he had fecal mcontmencfe I found, on digital 
examination, an annular mass m the rectum with marked constriction of the lumen, 
which I at first thought was due to a malignant rectal lesion By December 28, 
however, the rectal wall was less indurated and a finger could pass through it, as 
though the stenosis were due merely to edema of the wall 

In spite of this, on January 4, 1937, Dr Randall reported improvement m his 
local condition with “softening of the prostate and surrounding tissues, no fixation 
or stony hardness , residual of 30 c c ” 

On March 10, he complained of a feeling of obstruction in the rectum and was 
unable to secure even a small liquid evacuation without a strong laxative He w r as 
moderately anemic and emaciated in appearance, though his weight, because of the 
edema about the lower abdomen and back, was as usual Again a rectal mass was 
palpable, but the proctoscope revealed only edema 

On April 3, he was admitted to the hospital because of marked abdominal pam 
and distention, fever and inability to evacuate the bowel Rectal obstruction, due to 
edema and fibrosis of the bowel wall from radiation, was diagnosed A catheter, 
however, could be passed slowly through the constricted area of the rectum, but only 
a small amount of fecal material could be washed out Intubation of the small bowel 
from above allowed the escape of much gas and fluid with relief of the distention 
A large mass was then felt m the right kidney area A colostomy was considered, 
but he promptly became anuric, Ins urea nitrogen concentration rose to 140 mg per 
cent and he died April 7, 1937 

Autopsy revealed a primary' carcinoma of the prostate with secondary involve- 
ment of the urinary bladder, chiefh about the trigone and the ureteral orifices, and 
i ateral pyonephrosis The rectum itself was not involved m the malignant process, 
ut, accor mg to the pathologist (O N Smith) “m the rectum, beginning about 3 
cm from the anal orifice and extending proximallv for about 12 cm, there was a 
raw ny t uc ening of the wall, most conspicuously invoir mg the muscularis and 
simulating the hypertrophic changes seen m pyloric stenosis This markedly con- 
s ric e t ie ca i er of the lumen, so that the index finger could be passed only with 
con si era e orce Although the rectum was adherent to the posterior surface of 
me bladder the diffuse imohement ot its wall was not grossh neoplastic” Dr 
1 or 011 ' c Lutcheon reported on his microscopic study of the sections as follows 
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"There is marked chronic proctitis, characterized by mucosal destruction and by 
submucosal edema, fibrosis and inflammatory exudate The inner muscularis is 
markedly degenerated, vacuolated with fat, and conspicuously replaced by fibrous 
tissue Several arterioles are markedly hyahmzed The outer muscularis is less 
damaged The fibrosis and muscular degeneration are much more marked in the 
rectum than in other sections of the sigmoid, small intestine and stomach ” 


Comment on Case 1 

It will be noted that following the second series of treatments, and 
about four months after the beginning of radiation, diarrhea was first ob- 
served Following the third series, five months later, he was passing much 
mucus by rectum and about one year after the first radiation a barium enema 
showed marked narrowing of the lumen of the rectum, sigmoid and descend- 
ing colon Again, however, he became asymptomatic, and m spite of the 
necessity for a prostatic resection (to relieve bladder retention) and a fourth 
series of ro enteren treatments, he had no further significant rectal symptoms 
until August 1936, two years after the fii st treatment Then he was procto- 
scoped for the first time and the examination disclosed rectal edema, hyper- 
trophy of the wall and capillary bleeding In spite of these local phenomena 
his rectal symptoms again subsided temporarily, but four months later he 
became constipated, had spasms of pain on defecation and the stools, when 
formed, were ribbon-like in character Digital examination shov ed marked 
narrowing but the finger could be introduced slowly, apparentlv as the edema 
was reduced by pressure This observation was subsequently confirmed 
by the proctoscope Autopsy four months later, however, showed not only 
edema but true fibrosis of the wall 

Thus it seems clear that, although early he developed some irritation of 
the rectal wall, it was transient as also was some of the edema that occurred 
later, and not until after almost two and a half years did he develop the 
true fibrous and stenotic lesion which was found at autopsy 

Case 2 EM, male, 72 years of age, a business man with large responsibilities, 
was referred to me by Dr Isaac W Kingsbury, of Hartford, Conn , on March 8, 
1935, complaining of epigastric discomfort, relieved by alkalies, and of attacks of 
substernal distress with reference into the left arm after physical and mental strain 
He was of the tall, thm, duodenal ulcer type, obviously arteriosclerotic, had systolic 
murmurs at the apex and base of his heart but no enlargement, and a blood pressure 
of 130 systolic, 85 diastolic His prostate was moderately enlarged and firm Urine, 
blood and stool examinations were negative Free hydrochloric acid was present in 
excess in his gastric contents An electrocardiogram showed some extrasystoles and 
evidence of myocardial damage Gastrointestinal roentgenological study revealed a 
large active duodenal ulcer 

On May 17, 1935, Dr Alexander Randall found characteristic evidence of 
prostatic malignancy Roentgen study of the bones showed no metastases Roentgen 
therapy was started at once (table 1) After the first series of treatments the 
prostate was much improved smaller, more elastic and less nodular Meanwhile he 
had developed some nausea and vomiting and had lost some weight (from 169 to 160 
pounds) His ulcer symptoms had subsided and he bad no more disturbing cardiac 
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attacks Subsequently (July) some irritation of the skm m the hypogastnum de- 
veloped and he had some frequency of bowel evacuations and irritability of the 
urinary bladder On July 12, another gastrointestinal roentgen study showed the 
duodenal ulcer defect still present but associated with less spasm 

He had regained his usual weight by October and was in good general condition, 
but the left lobe of the prostate was larger and firmer A second series of roentgen 
treatments was begun, and in the midst of that he developed marked edema and 
irritation of the lower abdominal wall, the buttocks and the perineal region On 
completion of the series, however, the prostate seemed smaller and less hard Again 
he had lost weight but, except for the skm lesions, one of which had ulcerated, was 
m good shape Some fecal incontinence developed a few weeks later and the urinary 
bladder again became very irritable 

By January 27, 1936, he had regained his weight and the skm condition had 
improved though some hard edema persisted He was able to go through the night 
without voiding 

On his return, m April, from a trip to the west coast, where he played as much 
as 12 holes of golf without incident, he had no special complaints, but his prostate 
was a little larger and seemed fixed to the bone on the left side A month later he 
had some leg pains, suggestive of bone metastasis, but roentgenological examination 
was negative On the basis of special vascular tests it finally was decided that the 
pams were on an arteriosclerotic basis and some “ suction and pressure ” therapy 
was given 

Prostatic examination by Dr Randall, on September 24, revealed no new de- 
velopments, but again he was having marked bladder irritation with nocturnal fre- 
quency Shortly afterwards he developed a recurrence of the fecal incontinence 
On November 25, he was complaining of stiffness in the loins and above the iliac 
crests but no abdominal masses could be felt Edema of the groins and perineum 
was still marked On December 18, he developed suddenly left chest pam and 
hemoptysis which suggested a pulmonary infarction, but roentgen study of the lungs 
showed only thickened trunk shadows, and he had subsequently no recurrence of the 
pain or hemoptysis At the same time he developed some pain m the lower abdomen 
and back, but it was not persistent 


On April 17, 1937, he was complaining particularly of fecal incontinence, espe- 
cially on urinating, alternating with constipation for 3 or 4 days Blood frequently 
appeared m his stools His appetite was impaired and he was losing weight (152 
pounds) His sigmoid was full and doughy On rectal examination marked edema 
of the wall with narrowing of the lumen as far as one could reach was found, and 
above that a mass in the lumen, probably fecal Anteriorly through the edematous 
wall marked induration could be detected and a spreading prostatic lesion was 
suspected 


A week later he was again referred to the hospital because of abdominal pain 
failure to evacuate the bowel and a suspicion of intestinal obstruction The lower 
abdomen was tense and sore Digital examination of the rectum showed diffuse in- 
duration but a smooth wall A finger could barely be inserted Finally a urethral 
catheter was slowly passed for 10 to 12 inches into the lower bowel and throu-h 
that much blood and fecal material were eiacuated, as a result of w'hich he became 
quite comfortable That procedure was repeated several times, but finally the results 
were unsatisfactorj , and on April 30, a colostomy was performed by Dr ED 
E nson The patient was quite alert after the operation for two hours, but then 
ra ler suddenly became distressed, cjanosed and dyspneic, developed a leaky skm and 
feeble pulse and died 


Autopsj bj Dr O N Smith showed that death had resulted from complete 
occ usion o tie left coronan artery, already evtensneh sclerosed and calcified 
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The prostate was only slightly enlarged and without induration suggestive grossly 
of carcinoma, but m the left lobe was a mass of gray tissue, 1 cm in diameter, which 
microscopic study showed to be malignant The rectum was markedly compressed 
by a mass of carcinomatous tissue which lay between it and the sacrum The urinary 
bladder and ureters were not involved, but the lymph nodes along the abdominal 
aorta, about the head of the pancreas and those situated extraperitonealiy in the pelvis 
were massively implicated The sigmoid was adherent to the peritoneum below the 
pelvic brim and the upper rectum was more or less encased in carcinomatous tissue 
The rectal mucosa, however, was not carcinomatous, but it was infiltrated with round 
cells and polymorphonuclears The submucosa was edematous and fibrotic The 
muscular cells were vacuolated and degenerated The perimuscular adipose structure 
was infiltrated with fibrous tissue and edematous, and it contained an occasional 
metastatic carcinomatous mass, the result of lymphatic spread The lungs showed 
metastatic lesions The duodenum showed a small healed ulcer and the liver, multiple 
cysts, one of which contained 600 c c of fluid 

Comment on Case 2 

The obstruction in this case obviously was due m part to the metastases 
which surrounded the rectum, but also in pait to the edema and fibrosis of the 
rectal wall The fact that a finger could be inserted into the lower rectum 
only very slowly, seemingly displacing fluid from the wall as it passed, and 
that a semi-rigid rubber tube could be introduced only m the same way left 
no doubt m the mind of the examiner that he was dealing with stenosis due 
to edema The observations at autopsy, furthermore, indicated that the 
compression of the rectum by the metastatic lesions was not sufficient m 
itself to produce complete obstruction 

In this case also it will be noted that irritation of the rectum, indicated b\ 
diarrhea, occurred soon, about two months, after beginning radiation 
therapy, but was transient Fecal incontinence came on after the second 
course of treatment, but that also subsided within a short time It re- 
curred, along with bladder irritation, however, after another year and then 
persisted until he developed definitely obstructive symptoms Unfortun- 
ately no proctoscopic study was made in this case, but the frequent presence 
of blood in the stools suggests that, in addition to edema of the wall, tel- 
angiectatic areas, such as have frequently been demonstrated m other cases, 
were present 

General Discussion 

The intimate anatomical relationship of the rectum to the urinary blad- 
der, the prostate and the cervix of the uterus accounts for its involvement 
when any of these organs is subjected to intensive radiation therapy Al- 
though the portal of entry of the roentgen-rays through the skin may be 
altered from time to time, it is impossible to direct the rays so as to avoid al- 
most maximal exposure of the deeper tissues in the immediate neighborhood 
of the lesion under treatment The skin reaction, therefore, cannot be a 
measure of the effect produced internally on adjacent structures 

That intensive radiation is capable of producing irritating and 
eventually destructive effects elsewhere in the digestive tract is well ap- 
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preciated Desjardins 2 has reviewed the literature m reference to its 
action m the mouth, where in overdosage it produces ulcerative lesions, 
permanent telangiectases and serious dental disturbances, to its destructive 
action on the salivary glands, to the degeneration of epithelium, hyperemia, 
hemorrhage, atrophy and fibrosis which occur m the stomach, and to the 
mucoid degeneration, hyperemia, edema, ulceration and fibrous tissue re- 
placement that take place in the small intestine Nelson and Hirsch, 3 m 
reporting a case treated for suspected malignancy of a cervical lymph gland, 
state that the autopsy showed severe necrosis and scarring of the pharynx, 
larynx and upper parts of the trachea and esophagus Schenck 4 has re- 
peatedly observed irritation and edema of the larynx in patients given 
roentgen therapy for hyperthyroidism Elliott and Jenkmson 5 had a pa- 
tient who died as a result of intestinal perforation secondary to ulceration 
from roentgen therapy for abdominal Hodgkin’s disease 

Irritation of the urinary bladder, such as occurred m both of my cases, 
has been more often reported as a result of radium treatment for carcinoma 
of the cervix, but roentgen therapy also has been employed m most of these 
cases Everett 6 refers to 18 cases, so treated, 7 of whom eventually de- 
veloped a vesico-vaginal fistula and 11, bilateral ureteral stricture Dean 7 
has studied 47 women for lesions of the bladder incident to radiatibn ther- 
apy cystoscopic investigation, on an average of two and a half years after 
the therapy, showed ulceration and anemic areas surrounded by intense in- 
flammation or punctate hemorrhage He stated that these lesions might 
follow comparatively light applications of irradiation 

The incidence of rectal complications of radiation therapy is indicated 
by Buie and Malmgren’s 8 statement that in 2,073 cases subjected to pelvic 
irradiation for extra-rectal lesions they found 3 13 per cent that had rectal 
symptoms and a lesion discoverable by the proctoscope The onset averaged 
116 months after treatment and the outstanding symptoms were bleeding, 
pain, diarrhea, urgency and tenesmus The proctoscope invariably showed 
telangiectases and bleeding Ulcers were present m 43 per cent of the cases 
In a series of 520 cases of cervical carcinoma treated by irradiation eight 
months to eight years previously, Jones 9 found se\en instances of benign 
stricture of the intestine, although none of them had received excessive 
dosage according to present standards Only one had the stricture in the 
rectum, but five in the sigmoid The lesion m all instances was an annular 
fibrous thickening, localized and obstructing the bowel Newell and Cros- 
sen, 10 in a series of 371 irradiation cases, had five vwth rectal stricture, but 
all were of slight degree and satisfactorily treated by dilatation 

Jones, 11 Ferguson 1 and other authors have recognized early and late 
phases of the rectal reaction to radiation the one occurring within a few 
weeks or months after treatment, the other, months or yeais later Jones, 
whose observations were made on v omen with cer\ ical carcinoma who re- 
ceived radium, stated that a dose sufficient to cure the lesion would produce 
erythema of the rectum and that the earl) s\ mptoms of the latter were a 
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burning sensation and frequency of defecation, while latei, after six to 
eight months, in the more severe cases, marked pam and tenesmus with 
blood and mucus might develop Ferguson, whose experience has included 
patients treated not only with radium but also only with the roentgen-ray 
emphasizes the severity of the early symptoms chiefly in the radium cases 
This seems reasonable since they receive a larger dosage of irradiation at one 
time In neither of my cases was anything more than a slight and transient 
diarrhea, with the occasional passage of mucus, noted m the first phase of the 
reaction In spite of this, both eventually, after an interval of freedom, de- 
veloped the characteristic late symptoms spasms of pam on attempt at def- 
ecation, diarrhea alternating with constipation, marked tenesmus and bleed- 
ing with and after each bowel movement On two occasions in one of the 
cases a proctoscopic examination, made late in the couise of the illness, re- 
vealed a contracted, edematous and bleeding rectal wall The other case 
was not proctoscoped, but in both, the autopsy findings demonstrated clearly 
the presence of marked edema and fibrosis producing stenosis Telangiec- 
tases were not observed, but since they have frequently been described m such 
cases it is to be assumed that they were present and accounted for the 
bleeding 

Conclusion 

Two cases of stenosis of the rectum, due to intensive radiation therapy 
for carcinoma of the prostate, are presented in order to call attention to its oc- 
currence Although m each of these cases the malignant lesion had not been 
eradicated by the radiation and early death was inevitable, it is believed that 
the recognition of such rectal stenosis in certain other patients, in whom the 
primary lesion is under control, may lead to appropriate surgical therapy and 
be life saving 
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AN ARTICLE CONTRIBUTED TO AN ANNIVERSARY VOLUME IN HONOR 
OF DOCTOR JOSEPH HERSEY PRATT 

PANCREATITIS AND DIABETES v 

By Herman O Mosenthal, M D , F A C P , New Yoi k, N Y 

The involvement of the pancreas as a cause for diabetes is, to a great 
extent, taken for granted The exact changes m the pancreas responsible 
for the development of diabetes are not clearly defined The situation is 
a good deal as though all pulmonary conditions — tuberculosis, the pneu- 
monias, abscess, bronchiectasis, asthma, passive congestion — were classi- 
fied as a disease entity characterized by expectoration and all treated alike 
on that basis 

Certain phases of pancreatic pathology — carcinoma, cyst, adenoma — 
are well established, but the lesions resulting in diabetes are not satisfactorily 
evaluated An attempt will be made m this paper to correlate the changes m 
the pancreas with the various manifestations characteristic of diabetes 
The gradual development of knowledge in regard to the anatomical and the 
functional pathology of the pancreas warrants an effort of this sort at the 
present time, though the conclusions reached are tentative only and await 
further clinical and laboratory data for their elaboration 

Pathology of the Pancreas in Diabetes 

An involvement of the majority of the islands of Langerhans causes 
diabetes , the pancreatitis resulting m such lesions may be chronic or acute, 
permanent or transient 


Chronic Pancreatitis 

Chronic pancreatitis develops m elderly persons because of arteriosclero- 
sis and senescent processes This form of chronic pancreatitis may be re- 
garded as primary chronic pancreatitis When the chronic pancreatitis is 
the sequel, through scarring, resulting from an acute pancreatitis or from 
pancreatic duct obstruction, it may be considered as secondary chronic pan- 
creatitis 

Primary Chronic Pancreatitis 

This type of pancreatitis results m the slowly progressive form of dia- 
betes which occurs m late middle life and m old age, it is generally known 
as the essential diabetes of Naunyn, and should be ascribed to the degenera- 
tive changes incident to adv ancing years It should be sharply distinguished 

*Recei\ed for publication September 15, 1937 

Acknowledgment is made to Dr S H Schechner for the reference of Case 4, to Dr 
R F Carter for the operative findings, and to Dr M Bruger for manj of the data on the 
same patient 
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from the forms of diabetes characterized by exacerbations and found in 
younger individuals 

Warren calls attention to the occurrence of three predominating lesions 
in the islands of Langerhans in his series of 259 diabetic pancreases, as 
follows 

Total Number of Cases — 259 


Normal 

69 

Fibrosis 

69 

Hyaline 

89 

Hjdropic degeneration 

15 


The above tabulation furnishes data only in regard to the qualitative 
changes in the islands of Langerhans and gives no information about a 
diminution m their number It may very well be that in the group desig- 
nated as normal, a number of islands have disappeared and left no trace 
which can be identified under the microscope 

Hyahnization of the islands of Langerhans occurs almost entirely in 
persons over 40 years of age, it is also found in non-diabetics Fibrosis, 
like hyahnization, is more frequent m older individuals and yet, though 
common, is not often mentioned as a cause for diabetes Joslin subscribes 
to the idea that fibrosis of the islands is nearly as common a finding as 
hyahnization Fibrosis and hyahnization of the islands may appear in the 
same pancreas and the two lesions may even be combined m the same island 
It is tempting to assume that both fibrosis and hyahnization of the islands 
are part of the aging process and the arteriosclerosis incident to human 
existence 

Secondary Chronic Pancreatitis 

Secondary chronic pancreatitis results from destruction of the pancreas 
brought about by obstruction of the pancreatic ducts, through pancreatic 
calculi or external pressure, by acute pancreatitis, and by pancreatic cysts 
or hemorrhage within the pancreatic tissue The subsequent development 
of diabetes depends upon the number of islands of Langerhans which are 
destroyed Very frequently, probably m most cases, too few islands are 
involved to result m diabetes Especially noteworthy m this connection is 
the experimental observation of MacCallum that after ligation of a pan- 
creatic duct, all the corresponding pancreatic tissue atrophies, except the 
islands of Langerhans, which are preserved, this has been verified in human 
beings with long standing obstruction of the pancreatic ducts 

The diabetes resulting from secondary chronic pancreatitis is usually 
mild and non-progressive (see Case 5) unless there is a recurrence of the 
process which extends the involvement of the islands of Langerhans 

Acute Pancreatitis 

Fitz m 1889 designated the varieties of acute pancreatitis as hemor- 
rhagic, gangrenous and suppurative, while these three types of injury are 
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still recognized they have come to be regarded as parts of the same process, 
that is acute pancreatitis (Pratt, Warfield, MacCallum and others) Pratt 
says “ The subdivisions made by Fitz into hemorrhagic, gangrenous and 
suppurative forms of acute pancreatitis represent different stages in the 
same pathological process which begins with necrosis of the pancreas ” 
This severe form of acute pancreatitis, characterized clinically by marked 
epigastric pain, shock and collapse, was the only one recognized for a long 
time and is the only one considered by many clinicians today 

Pratt was one of the first to describe the mild cases, differing largely 
from the severe cases in that a smaller amount of pancreatic tissue was m 
volved Since then, Warfield, Dragstedt, Haymond and Ellis, and Rich 
and Duff, have made the same observation Such minor involvements of 
the pancreas according to all these observers are frequently found The 
turbulent course of diabetes m the young is probably due to recurring at- 
tacks of this sort The rarity of acute pancreatitis, as stressed by Root, 
would consequently apply only to the severe form and not to the milder, non- 
fatal attacks 

The etiology of acute pancreatitis has been a matter of considerable 
debate The majority of authors specify diseases of the gall-bladder as 
being primarily responsible Dragstedt, Haymond and Ellis, in an intensive 
study of this problem, come to some very important conclusions Edema 
and hemorrhage of the pancreatic parenchyma are frequent findings, they 
constitute milder attacks of pancreatitis, which may develop into necrosis, 
limited or extensive, that is, the significant change of severe acute pan- 
creatitis These authors believe that bile, and infection by B welclm are 
the separate determining factors m bringing about the necrotic process 
(This is in contrast to the opinion of others, e g , Rich and Duff quoted 
subsequently ) 

According to Dragstedt, Haymond and Ellis, it is probable that approxi- 
mately 60 per cent of the cases of acute pancreatitis m man have developed 
as a direct result of the passage of bile into the pancreatic ducts , the causes 
of the pancreatitis in the remaining 40 per cent are (1) extension of in- 
fection via the lymphatics from an infected gall-bladder or neighboring 
viscus, (2) trauma, (3) hematogenous infection, as in mumps, (4) stasis 
of the pancreatic juice — plus infection, (5) reflux of the duodenal contents 
into the pancreas 

Rich and Duff, from their experimental and pathological studies, develop 
the idea that the mam cause for acute pancreatitis is occlusion of the pan- 
creatic ducts, the stoppage may be brought about by gall stones lodged m 
the papilla of Vater, or as they stress, b;y metaplasia of the epithelium of 
the branches of the pancreatic duct The latter condition was found to 
exist m 18 6 per cent of autopsies in individuals over 25 years of age They 
believe, m contrast to Dragstedt and his co-workers, that because of the 
obstruction trypsin and steapsm are liberated and result m necrosis of the 
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arteries, producing hemorrhage, neciosis of other elements in the pancreatic 
tissue, and in fat necroses 

The clinical manifestations resulting from chronic or acute pancreatitis 
are of three varieties, each caused by the involvement of a specific element 
m the pancreatic tissue One or the other of these impairments may be 
present singly or they may co-exist These symptom complexes will be 
discussed under the heads 

1 Carbohydrate metabolism 

2 Fat metabolism 

3 Blockage of the pancreatic ducts 

Carbohydrate Metabolism and the Pancreas 

Chronic pancreatitis, due to arteriosclerotic and senescent lesions in the 
islands of Langerhans, is accepted as being the cause of the mild, slowly 
progressive diabetes of older persons This form of diabetes was called 
essential diabetes by Naunyn and is still known by that name 

In younger individuals, diabetes pursues a much more u regular course, 
punctuated by periods of marked loss in carbohydrate tolerance Wilder 
(quoted by Warfield), and Warfield have suggested that repeated attacks of 
mild acute pancreatitis, followed by some permanent injury to the islands of 
Langerhans, might be the reason for this type of diabetes Case 1 (table 1 ) 
is an example of this sort 

Case Report 

Case 1 SR, student, male, in September 1933, at age IS, developed a glyco- 
suria, he had been 14 lbs overweight, complete physical examination, except for 
glycosuria and hyperglycemia, was negative in all respects 

The details of the course of the diabetes are shown in table 1 

In any case of acute pancreatitis the degree to which the carbohydrate 
metabolism is implicated will depend upon the number of the islands of 
Langerhans that are involved so that an acute pancreatitis may or mav not 
be accompanied by hyperglycemia and glycosuria , an acute pancreatitis may 
result in diabetes (Case 6), it may bring about no change m the severity of 
an existing diabetes (Case 5), it may aggravate a diabetes permanently 
(Case 1), or it may cause the transient appearance of diabetes which sub- 
sequently clears up (Case 4) 

The oxidation of fat is m part associated with the carbohydrate metabol- 
ism It is an old and accepted principle in the metabolism of diabetes, for- 
mulated by Magnus Levy, that “ The fats burn in the fire of the carbo- 
hydrates ” This does not mean that the oxidation of fats depends entire!} 
on the utilization of glucose but only that the oxidation of B-oxybutyric 
acid is contingent upon the carbohydrate metabolism The change from 
the fatty acids of a chain of 16 or 18 carbon atoms, that go to make up 
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Table I 


Date 

Urine 
Glucose % 

Insulin * 

Units per Day 

Changes in Glucose Tolerance 


p m 

a m 




1933 Oct 16 

00 

-00 

10-10 

20 

Acute onset of diabetes five -weeks before 

1934 May 8 

00 

00 

12-8 

20 

No change tn glucose tolerance during 
six months 

July 24 

2 1 

20 

* 12-10 

22 

Exacerbation of diabetes, abscessed 
tooth and “swollen jaw” early in 

Aug 21 

00 

00 

16-8-12-8 

44 

July 

Oct 30 

00 

00 

18-10-10-10 

48 

Gradual diminution of glucose tolerance 

1935 May 23 

00 

00 

20-10-10-14 

54 

for 14 months 

Aug 29 

00 

00 

24-10-12-14 

60 


Nov 13 

00 

00 

26-10-12-16 

64 


1936 Jan 20 

00 

00 

26-10-12-16 

64 

No change in glucose tolerance for 14 

Sept 9 

00 

00 

26-12-12-16 

66 

months 

Dec 3 

00 

00 

26-10-26-10 

60 


Dec 29 

00 

00 

50, 10 

60 


1937 Jan 19 

1 5 

20 

35-35 

70 

Exacerbation of diabetes, with partial 

Feb 23 

00 

00 

40, 15 -40, 15 

110 

recovery of sugar tolerance The only 

Apr 13 

00 

00 

40-30 

70 

cause to which this and the tn o sub- 

Apr 24 

00 

00 

80 

80 

sequent exacerbations can be attrib- 
uted is the nervous strain of taking 
examinations and entering upon the 
career of accountant by an ambitious 
young man 

May 22 

2 5 

24 

80 

80 

Exacerbation of diabetes 

June 30 

00 

00 

50-50 

100 


July 29 

1 2 

1 3 

50-50 

100 

Exacerbation of diabetes 


Table 1 Case 1 Four year history of the changes m the loss of sugar tolerance in a 
diabetic aged 18 years, at the onset of the diabetes While there have been no signs or symp- 
toms of pancreatitis other than glycosuria, it is suggested that comparatively mild, recurring 
attacks of pancreatitis are responsible for the irregular progress of the disease 

* Plain figures show regular insulin, italicized figures protamine, or protamine zinc insulin, 
the individual doses of insulin are separated by a dash 

neutral fats, to the 4 carbon chain of B-oxybutyric acid is governed by other 
agencies An excess of B-oxybutyric acid results m diabetic acidosis and 
coma A markedly impaired carbohydrate metabolism, therefore, will be 
associated with acidosis and coma, but the oxidation of fats to the stage of 
B-oxybutyric acid does not depend upon the islands of Langerhans and 
their influence upon glucose oxidation Another part of the pancreas con- 
trols the transport and utilization of fat up to the point of B-oxybut\ ric acid 
formation The significance and symptomatology of this pancreatic func- 
tion will be discussed m the next section on fat metabolism 
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Fat Metabolism and the Pancreas 

Previous mention has been made of the fact that the complete oxidation 
of fatty acids and the prevention of acidosis depends upon the proper utiliza- 
tion of glucose A closer study of cases of diabetes reveals the fact that the 
disposition of fat is a pancreatic function entirely apart from that of carbo- 
hydrate utilization or that of absorption of fats from the intestinal tract 
The signs and symptoms of deficient fat metabolism noted in diabetes are 

Hypercholesterinemia 

Lipemia 

Xanthoma 

Fatty liver and spleen 

Hypercholesterinemia occurs m some mild diabetics whose carbohydrate 
metabolism is well controlled and in whom there is no acidosis The choles- 
terol content of the blood parallels the total fatty acids fairly well and may 
be taken as an index of the degree of lipemia 

Case 2 Male, aged 38 diabetes for four years, observed for more than one 
year During that period no insulin was required, nine determinations of blood 
sugar taken after breakfast were normal, varying from 98 to 167, the blood specimens 
were always lipemic and the plasma cholesterol was distinctly elevated, ranging from 
248 to 400 At no time was there acetone or diacetic acid in the urme The physical 
examination was normal except for a large spleen which was tender and whose lower 
pole extended three fingers’ breadth below the costal margin, the liver edge was at 
the costal margin 

This case was interpreted as being one of diabetes with very marked 
dissociation of the effects upon the carbohydrate and the fat metabolism 
The distinct disturbance of the fat metabolism was evident from the per- 
sistent lipemia, the high plasma cholesterol and presumably fat deposits in 
the spleen, while the carbohydrate metabolism was scarcely affected, since 
there was only transient glycosuria, the blood sugar was nearly always at 
a normal level, insulin was not required and dietary restriction alone served 
to control the situation The relationship between the elevated blood 
cholesterol and the control of blood and urme sugar in this instance, is not 
at all like that which is usually accepted, m that the successful management 
of the carbohydrate metabolism did not serve to reduce the high level of 
the blood cholesterol 

Another similar example of dissociated fat and carbohydrate metabolism 
is Case 3 

Case 3 Male, aged 57 diabetes discovered three years ago on routine urine 
examination, five years ago accepted on life insurance examination for a large sum 
Forty pounds overweight for height and age, otherwise physical examination shows 
nothing of note The interesting point in this patient lies in the fact that the plasma 
cholesterol was continuously high and had a tendency to rise in the face of fairly 
good control of the diabetes From August 1935 to August 1937, plasma cholesterol 
determinations made at internals, were as follows 238, 200, 238, 261, 296, 312, 343 

312, 369, 278 

\ 
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Lough and Killian report the case of a young male diabetic, aged 20, who 
after seven months’ dietary indiscretion, developed xanthoma diabeticorum, 
lipemia and acidosis The total fatty acids in the blood were 9,200 (normal 
600) and the plasma cholesterol 1,072 (normal 180) In this patient, as in 
most similar instances, the xanthoma, the lipemia, the glycosuria and the 
acidosis all cleared up on treatment of the disturbed carbohydrate metabol- 
ism , however, here as in many other cases, there was a lag of the return to 
normal of the lipemia as compared to the blood sugar and the acidosis 
This bears out the conception that both the carbohydrate and fat metabolism 
are affected by an involvement of the pancreas, yet they are not acted upon 
synchronously and, consequently, it is fair to assume that such changes are 
brought about by the suppression of a different pancreatic function 

The symptom complex of severe acute pancreatitis, — glycosuria, acidosis, 
rise of blood cholesterol, lipemia, xanthoma, fatty liver and spleen — often 
develops so precipitously as to produce a completely baffling picture that 
defies analysis, on the other hand, there are cases of pancreatitis recorded 
in which each of these symptoms appears individually and apparently inde- 
pendently of the others Instances of acidosis without lipemia are common 
(Herbert) , cases of pancreatitis with lipemia or xanthoma developing in 
advance of, or in the complete absence of glycosuria, are reported These 
facts have led Wijnhausen (1921), Joel (1924), Brunner (1935), and 
Root (1936) to stress the idea that there is a specialized function of the 
pancreas, which checks lipemia, xanthoma, fatty liver and spleen, apart from 
the regulation of the carbohydrate metabolism effected by the islands of 
Langerhans 

A recent case of recurring pancreatitis, with an almost record level blood 
cholesterol and lipemia, is the following 

Case 4 Male, aged 35, first seen on April 24, 1936 

Histoiy Acute appendicitis, not operated on, 1921 (in view of subsequent events 
this may have been an attack of acute pancreatitis) March 1935, passed a life in- 
surance examination, Septembei 1935, glycosuria discovered for the first time, De- 
cember 1935, acute pain in the epigastrium which disappeared in a few days, April 
24, 1936, a recurrence of the acute pain in the epigastrium which became so severe 
that operation was resorted to 

Physical Examination Markedlv obese (85 lbs overweight for height and age) , 
xanthomata were scattered over the neck, abdomen and legs The edge of the lner 
was four fingers’ breadth below the costal margin and the liver was distinctly tender, 
the spleen was not enlarged The heart rate was 120 , there was no other sign of col- 
lapse or shock, the patient walking about without embarrassment, and the blood pres- 
sure was 132 systolic and 94 diastolic Otherwise a complete physical examination 
showed nothing of note 

Laboratory Obscivations April 24, twenty-four hours prior to the admission of 
the patient to the hospital, the urine sugar w r as 3 3 per cent and acetonuria was graded 
two plus The plasma w r as markedh lipemic The blood sugar w r as 400 mg per 
cent, the total plasma cholesterol 2037 mg per cent, and the total fatty acids in the 
plasma 1738 mg per cent Leukocytes numbered 16,800 with 76 per cent polymor- 
phonuclear neutrophiles April 25, on admission to the New York Post-Graduate 
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Hospital, the urine still showed marked glycosuria and acetonuria The blood sugar 
had decreased to 214 mg per cent The leukocytes now were 25,450 with 80 per cent 
polymorphonuclear neutrophiles The administration of 140 units of insulin m divided 
doses over a period of nine horns rendered the urine sugar and acetone free Within 
48 hours after the initiation of intensive treatment and immediately prior to the 
operative interference, the blood sugar had decreased to 180 mg per cent, total 
cholesterol to 1041 mg per cent, and the fatty acids to 394 mg per cent 


Table II 



Urine 

Blood 
Sugar 
mg % 

Plasma 
Choi 
mg % 

Prota- 

mine 

Insulin 

Units 

Orange Juice 
c c 

Vol- 
ume j 
c c 

Sugar 

% 

gm 

4/29/36 








3 30 a m 

300 

20 

60 





6 15 a m 

520 

1 7 

83 





8 00 a m 




200 

735 

100 

120 

11 00 a m 




227 

655 


100 

11 30 a m 

490 

1 7 

68 





2 00 p m 




211 

628 


100 

5 00 p m 




179 

707 


100 

5 30 p m 

500 

1 8 

90 





8 00 p m 




185 

651 


100 

10 00 p m 




185 

600 


100 

12 00 p m 

400 

1 0 

40 




100 

Total 

2210 


34 1 




Total carbohydrate 72 gm 

4/30/36 








8 00 a m 




164 

571 

100 

100 

9 30 am 

450 

0 

0 




200 

11 00 am 




204 

598 


200 

2 00 p m 




172 

535 


200 

5 30 p m 

300 

0 

0 




200 

8 00 p m 




149 

577 


200 

10 00 p m 




206 

543 


200 

Total 

750 






Total carbohydrate 130 gm 


Table 2 * Case 4 The findings on the second and third days post-operatiVe in a case of 
acute pancreatitis, showing the effect of single large doses of protamine insulin on the urine 
sugar, blood sugar and plasma cholesterol The pre-operative cholesterol figures were much 
higher 2037 and 1041 mg per cent 


Operative Findings On April 27, Dr R Franklin Carter operated at the New 
York Post-Graduate Hospital and his operative notes were On opening the abdomen 
the gall-bladder was found to be distended but not acutely inflamed The abdomen 
was filled with a yellowish-green pus When the incision was extended the appendix 
was found to be hanging over the brim of the pelvis and adherent at the base but not 
acutely inflamed The upper abdomen was searched Adhesions were found between 
the hepatic flexure and the colon and the lateral abdominal wall The adhesions were 
found to be fibrotic and in the adhesions there was found to be a jellow slough behind 
the colon involving the fat of the colon wall The duodenum was normal Looking 
up above the duodenum along the common duct, pus was found to be exuding through 
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an opening m the retroperitoneal covering of the common duct and draining into the 
abdominal cavity Bile in the gall-bladder was found to be very thick, tar-hke in 
character Operation cholecystostomy — draining of the abdomen Diagnosis acute 
destructive pancreatitis involving chiefly head of the pancreas with biliary obstruction 
(No fat necrosis in abdomen ) General peritonitis 

Post-0 pet ative Couise complete recovery, discharged 27 days post-operative 

Fifty to 75 units of regular insulin daily in divided doses did not control the 
post-operative glycosuria Protamine insulin in single doses of 100 units, buffered 
by moderate amounts of orange juice every few hours, proved to be more satisfactory 
(table 2) 

The lag of the plasma cholesterol as compared to the immediate response of the 
blood sugar and the glycosuria, as m the case of Lough and Killian and others, is 
very evident (table 2) This observation is borne out by experiments on human 
subjects in which a single dose of insulin did not produce any significant change in 
the blood cholesterol even though the blood sugar changed from a distinct hyper- 
glycemia to hypoglycemia (Bruger and Mosenthal) The distinction between fat 
and carbohydrate control by the pancreas is thus stressed 

The subsequent lustoiy of this case showed that there was complete 
recovery from the damage to the pancreas, insulin was never required, an 
anti-obesity diet was followed for two months with a loss of 35 lbs , but 
at the end of that period he again “ ate everything ” including starches, and 
after eleven months had regained all the lost weight The interesting points 
here are that the carbohydrate metabolism remained normal though there was 
some evidence of disturbance m the fat metabolism, the urine remained 
sugar free, the blood sugar, taken after breakfast, was 93 mg and 111 mg 
per 100 c c , and no insulin has been used , the plasma cholesterol values on 
the other hand were somewhat elevated being 256 and 343 mg per 100 c c 
Uncomplicated obesity, as shown by Bruger and Poindexter, is characterized 
by a normal level of plasma cholesterol , the high figures here would conse- 
quently point to an involvement of the fat regulating structures of the pan- 
creas, whereas the islands of Langerhans controlling sugar utilization had 
made a complete functional recovery The independence of the influences 
of the pancreas upon the fats and the carbohydrates is again emphasized 

The tenderness of the liver in tins case and the tenderness of the spleen 
in Case 2 are noteworthy It may be that deposition of large quantities of 
fat m the liver and spleen may result in tenderness and this may prove to be 
a sign of diagnostic value 

The solution of the problem of the existence of a disturbance m fat 
metabolism through the pancreas, apart from that regulating the carbo- 
hydrate metabolism, may be provided by the discovery of the hormone 
“ hpocaic ” by Dragstedt, Van Prohaska and Harms In their own words 
this material is described as follows “ a specific substance has been obtained 
m alcoholic extracts of beef pancreas, that on oral administration to depan- 
creatized dogs treated with insulin, permits survival and prevents and relieves 
the fatty degeneration and infiltration of the liver of these animals This 
substance, for which the name 1 hpocaic ’ is suggested, is belier ed to be a new 
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hormone that is concerned m some way with the normal transport and 
utilization of fat ” 

The “ hpocaic ” awaits clinical trial It is sincerely hoped that it will 
prove successful in controlling the hpemia and hypercholestennemia, so 
common in diabetes, and the more severe, though less fiequent, disturbances 
— the fatty liver and spleen, and xanthomata If the thesis proposed here 
and by others, that there is an independent control of fat and carbohydrate 
metabolism by the pancreas, is correct, then it would be expected that 
“ hpocaic ” should set aside the derangement of the fat metabolism in 
diabetes, and it might be particularly valuable in preventing the dreaded 
vascular complications of the disease 

Blockage or the Pancreatic Ducts 

The pathognomonic sign of occlusion of the pancreatic ducts is the 
occurrence of “ pancreatic stools ” , the typical pancreatic stools are soft, very 
voluminous in shape, size and consistency, when passed into a bed pan they 
lesemble those of cattle, they are yellowish and glistening (due to the 
presence of free fat) , they are malodorous (due to putrefaction, since the 
proteins are hemmed in by free fat which permits the growth of anaerobic 
organisms, but prevents the digestion and absorption of meat, etc ) , there 
are usually from three to six of such bulky movements a day, the laboratory 
tests of these excreta are not as reliable as the macroscopic appearance just 
mentioned , free fat and undigested meat fibers should be seen on microscopic 
examination There should be an absence of pancreatic ferment, the lack 
of which can be more reliably demonstrated by examination of the duodenal 
contents 

The signs of diabetes may precede the appearance of the pancreatic stools 
(Case 5), or may appear after the closure of the pancreatic ducts has become 
manifest (Case 6) There are many instances in which occlusion of the 
pancreatic ducts is not accompanied by diabetes as might be expected ac- 
cording to MacCallum’s findings, previously mentioned, that uncomplicated 
blockage of the pancreatic ducts results in atrophy and sclerosis of the acmar 
tissue, while the islands of Langerhans are preserved Whether an existing 
diabetes remains unchanged or undergoes an exacerbation with stoppage 
of the pancreatic intestinal secretion depends upon the presence or absence of 
pancreatitis and the involvement of the pancreatic ducts m diabetics (Case 
6 is abstracted from a previous publication, Mosenthal, 1912 ) 

Case 5 Male, first seen 12 years ago (1925) when he was 55 years old There 
was then a mild diabetes which was readily controlled by diet Progress was unevent- 
ful until October 1928 when there was some vague discomfort m the epigastrium 
Two series of roentgen-ray films revealed no definite lesion During April and May 
1929, there was a series of chills and fever about once a week , the chills were severe 
and were followed by rises in temperature up to 104 and even 105 degrees At this 
time typical “ pancreatic stools ” appeared During the eight following years the 
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nunibei and si/e of the stools Could be checked only by the feeding of uw pancreas 
1 he diabetes was not aggra\ ated bv the fever and has remained unchanged during the 
eight ensuing years 

Case 6 Male, aged 20 JDunng the lattei pait of Nor ember 1909, he had an 
attack of intense abdominal pain without dianhea or fever, one month latei a marked 
gljcosuria was found, m January 1910 he had frequent attacks of xomiting accom- 
panied by a “ burning sensation ” but no frank abdominal pain in Febi uarv the 
r omit mg ceased, the stools bower er at this tune changed in character, became large 
and puttv-like and weie said to resemble “mayonnaise ” the stools have continued un- 
changed up to the present (May 1910) The results of pancreatic medication are 
giren in table 3 

Table III 


Urine in Twentx-Four Hours 


Date, 

1910 

Glu- 

cose 

gm 

Total 

N 

gm 

Ammo- 

nia 

gm 

Ammonia 
N as 

Per Cent 
of Total 
N 

Total Acid 
Substances 
as B-o\y- 
butx'ric Acid 
gm 

Number 

of 

Stools 

per 

Day 

Medication 

May 1 1 

137 5 

175 

2 8 

13 3 

53 

3 

“Pankreon” 0 5 

Max 12 

88 0 



03 


— 

1 

gm three times a 

May 13 

94 7 

20 7 

19 


49 

4 

n 

dax , May 11-19 

May 16 

95 2 

_ 

1 6 



2 

Raw sheep’s pan- 

May 19 

94 0 

27 7 

29 

83 


4 

creas 50 gm three 

Max' 24 

45 5 

11 8 

09 

60 

— 

1 

times a dax', May 

Mav 26 

91 3 

26 5 

5 2 

16 3 

29 3 

1 

20-29 

May 27 

68 5 

22 4 

60 

22 0 

34 8 

1 


May 28 

86 5 



53 

— 

— 

0 


May 30 

80 0 

— 

5 0 



1 



Table 3 Quantitative urinary determinations, and medication in Case 6, pancreatic 
steatorrhea 

Note Lack of effect of pancreatic extract, and the good result (reduction of number of 
stools) with raw pancreas, the raw pancreas brought about a better absorption of fats as show n 
by the rise of ammonia and acid substances in the urine 


The relief fiom pancreatic stools can be accomplished only by the admin- 
istration of raw panel eas The use of any of the commercial extracts has 
proved to be valueless (see the effect of “ Pankreon,” table 3) Case 5 has 
been taking raw pancreas with satisfactory control of his bowels for eight 
years, exeiy time he omits the pancreas, the steatorihea returns Bargen, 
Bollman and Kepler recently reported the successful control of pancreatic 
stools by an extract of pancreatic juice administered m capsules, this should 
prove to be a great boon because raw pancreas has an exceedingly disagree- 
able, and to many persons, a xery revolting taste 

It is interesting to note that the administration of raw pancreas in Case 6 
(table 3) improxed the absorption of fat a great deal as exudenced by the 
increase in the acidosis , today xvith the ax ailabihty of insulin this ceases to 
become a clinical threat, but it is xvorth bearing in mind that uncontrolled 
steatorrhea may be a factor in producing malnutrition through non-absorp- 

* Case 6 is abstracted from a preuous publication (Mosenthal, 1912) 
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tion of fat, table 3 shows that the absorption of glucose 01 protein was little, 
if at all, affected by the administration of law pancreas 

Summary 

Clinical and pathological studies of diabetes point to the panel eas as the 
ciucial organ responsible for the disturbed carbohydiate metabolism that 
constitutes diabetes Chronic panel eatitis resulting fiom senescent piocesses 
is responsible for the very slowly progressive essential diabetes of Naunyn 
Acute panel eatitis m its milder form, which is much moie common than is 
generally supposed, piobably is the cause for the stormy course, with many 
acute exaceibations, found in youngei diabetics, panel eatitis will lesult m 
three sets of symptoms which may develop independently or be combined 
with one another, these are (1) intei ference with the carbohydiate me- 
tabolism bringing about hyperglycemia, glycosuria, acidosis and coma, (2) 
distui bance of the fat metabolism manifesting itself m a rise of the blood 
cholesterol, lipenua, xanthoma, fatty hvei and fatty spleen, (3) occlusion 
of the pancreatic ducts and consequent lack of external secretion of the pan- 
creas into the intestine, causing the characteustic stools and preventing the 
absorption of fat 
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AN ARTICLE CONTRIBUTED TO AN ANNIVERSARY VOLUME IN HONOR 
OF DOCTOR JOSEPH HERSEY PRATT 

THE VARIABILITY OF BASAL METABOLISM. SOME 
OBSERVATIONS CONCERNING ITS APPLI- 
CATION IN CONDITIONS OF HEALTH 
AND DISEASE Y 

By Walter M Boothby, M D , F A C P , Joseph Berkson, M D , and 
William A Plummer, M D , FACP, Rochester , Minnesota 

Means, discussing the value of the basal metabolic rate, says “ It should 
be remembered that basal metabolic rates are never too low (except when 
a technical error or an inward leak in the apparatus occurs or when the sub- 
ject goes to sleep) All the factors which tend to make a reading inaccurate 
tend to make it too high food, failure to eat properly, emotion, fever and 
so forth Therefore a single low reading has more significance than a 
single high one ” Similar statements can be found m the writings of nearly 
all students of metabolism, including Benedict, DuBois, Krogh, Boothby 
and others 

That an important truth of immediate practical interest for the standard- 
ization and clinical interpretation of deteimmations of metabolism is con- 
veyed in such statements is not to be denied, and that adventitious departures 
from the usual “ basal ” conditions more frequently raise than lower the 
measured metabolism is ti ue The term “ basal metabolism ” for that 
metabolism measured undei defined conditions foi standard and clinical 
purposes usefully emphasized this fact, especially m the early phases of the 
development of the subject But as Kiogh has stated, it might have been 
better to have used the term “ standard metabolism,” for the entire concept 
has been confused by the implications of the term “ basal ” and the ideas it 
embodies From the truth that basal metabolism is generally lower than 
metabolism measured under “ non-basal ” conditions has grown the fal- 
lacious idea that basal metabolism is the lozuest metabolism From the truth 
that basal metabolism is less vanable than metabolism measured under un- 
controlled conditions has insidiously grown an attitude toward basal metabo- 
lism as a quantity that is fixed These erroneous ideas are never given 
explicit statement, but they are tacit implications in a considerable amount 
of work, even important work by the best authorities 

We wish in tins essay to emphasize that “ basal metabolism,” as an actual 
observation is one made under certain defined standard conditions, conditions 
which while well considered and soundly established, are nevertheless to a 
considerable degree arbitrary, even if these conditions are rigidly adhered 
to, the measurement will be vat table, even as is any biologic observation It 
* Submitted for publication August 28, 1937 
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follows at once that there is no one lotvest metabolism that has a prerogative 
to be considered the basal metabolism over any other measurement of me- 
tabolism made under standard conditions Were this always realized ex- 
plicitly, to mention only one consequence there would not be m serious in- 
vestigations a casual identification of measurements of basal metabolism 
which are “ the lowest observation,” " the mean,” “ the first observation,” 
and so forth for if basal metabolism is a variable, these are not equivalent 
It is not to the point at the moment to question whether the distinction be- 
tween these various representations of basal metabolism is of importance, 
the fact is that for purposes of certain investigations they are negligible 
and for others they are essential, but they cannot be assumed to be the same 
Once the aspect of variability of metabolism is clearly grasped and de- 
liberately accepted, problems will present themselves, the solution of which 
will be immediately enlightening, and other old problems will be seen in a 
different view It is for these reasons that we have embarked on a careful 
analysis of a large body of our data, both normal and pathologic, with due 
regard for the variable characteristics of the material as well as for its central 
character Some of these results can be given here 

For the statistical analysis of variability we will make use of the Gaus- 
sian curve, the “ curve of chance,” and the measure of variability appropriate 
to it as expressed m the “ standard deviation ” While the correct technical 
use of statistical methods requires an intensive knowledge of the subject, 
only a few simple facts need to be known foi an investigator unacquainted 
with the complexities of the subject to understand the significance of those 
results of our studies which we wish to present here Therefore, before 
proceeding to the presentation of some of our findings, we shall review briefly 
some statistical essentials which will guide what follows 

The Gaussian or “ normal ” curve is a symmetrical curve, “ cocked hat ” 
in shape, and is completely defined mathematically for any given group by 
two constants, namely, the “mean” and the “standard deviation” The 
mean locates the center of the curve and is the usual average It is cal- 
culated as usual by adding all the observations and by dividing the sum by 
the number of observations The standaid deviation (c, sigma) measures 
the spread ” or variability of the curve, and it is the value obtained by 
squaring the difference of each observation from the mean, adding these 
squares, dividing the sum by the number of observations less one, and 

finally taking the square root of the result In other words, o- = . / . - , 

, , > N — 1 

where cr i S the usual expression for the standard deviation, 2A 2 is the sum 

of the squares of the differences of the individual observations from their 
mean and N is the number of observations 

The application of the Gaussian curve of chance to problems dealing 
with biologic data such as we are concerned with arises from the fact that 
this cune has been found to describe the distribution of biologic observa- 
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tions, as well as the fluctuations of chance, in a wide variety of situations 
It is therefore often referred to as the “ normal ” curve of distribution 
Not all biologic data, of course, can be represented by the Gaussian curve, 
but if they cannot, that fact is also of significance If the distribution of 
the data which are being studied follows the Gaussian curve, then the 
standard deviation will not only accurately measure the variability of those 
data in an easily expressed value, but it dan also be used directly to give the 
proportion of cases falling within or outside of any stated limits 

The simplicity of the use of this function is shown m figure 1, where 
the upper curve represents in the unshaded portion the area within 
+ 0 6745 cr or 1 probable error of the mean, and contains 50 per cent of the 
observations, and each shaded area in the outer horns of the curve repre- 
sents 25 per cent of the observations The middle curve represents in 
the unshaded portion the area within + la of the mean, and contains 69 3 
per cent of the observations (it can be remembered as roughly % of the 
observations), and each shaded portion outside represents approximately 
15 per cent of the observations The lower curve is the most important 
because, here, the unshaded center represents the area within + 2 a of the 
mean, which is the commonly accepted critical limit It contains slightly 
more than 95 per cent of the observations, and each outer horn contains only 
approximately 2 5 per cent of the observations It is for the reason that 
the area within + 2 a of the mean contains almost all (95 per cent) of the 
observations that 2a is usually the limit of “ significance ” That is, if a 
value is found to be more than 2 a away from the center of a defined group, 
it is considered as probably not belonging to that group (“ significantly 
different ”), and this probability increases rapidly as the limit of 2 a is ex- 
ceeded, as can be seen from the shape of the curve 

Bearing this in mind, one can see why the standard deviation should be 
calculated and the observations compared to the normal curve where possible 
Instead of being indefinite about the number of cases that he beyond any 
given distance from the mean, we can always refer to the value of + 2 a 
and this will represent 95 per cent of the total 

A study of the variability of basal metabolism m normal subjects has 
just been completed by two of us (Berkson and Boothby), and some of the 
results may be summarized here First, the variability of repeated deter- 
minations for the same person is to be considered, the intraindividual vari- 
ability For successive determinations within the same day the average 
sigma is 1 calorie per square meter per hour (3 0 per cent of the mean) , 
for successive observations made on successive days, under the usual basal 
postabsorptive conditions, the average sigma for men and women is 1 5 
calories per square meter per hour (41 per cent of the mean), and the. 
distribution is Gaussian The mtramdividual variability is somewhat 
greater for women (1 61 cal per sq meter per hour, 4 7 per cent) than men 
(1 33 cal per sq meter per hr , 3 5 per cent), and this is attributable prob- 
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ably to the disturbing effect of the menstrual cycle on the metabolism It 
is not to be understood that the mtramdividual vai lability is the same for 
all ages or for different persons of the same age In reviewing the published 
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data for the study referied to, we found that Prof F G Benedict had the 
record for maintaining constancy of metabolism over a long period, the 
value of his standard deviation being 0 7 calories per square meter per hour 
(2 2 per cent of the mean) 
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The variability as between different individuals of the same age, sex, 
weight, and stature — the mtermdividual variability — is greater than the 
mtramdividual variability, for it consists of the variation that obtains for 
the single individual plus that which represents the differences between one 
individual and another The sum of these is what we measure m calculat- 
ing the variability of numerous observations of basal metabolism, each for a 
different individual (but all of the same sex, age, stature and weight) 
We found as the interindividual standard deviation for males under 20 
years of age, 3 14 calories per square meter per hour (6 5 per cent of mean), 
and for those 20 years and over, 2 58 (6 7 per cent of mean) For females 
the standard deviation in the group under 20 years of age was 2 98 calories 
per square meter per hour (6 8 per cent of mean), and for those 20 years 
and over, 2 42 (6 9 per cent of mean) These estimates of mtermdividual 
variability calculated from single obseivations made on different individuals 
is composed, as we have said, of two parts, and we therefore refer to it as 
the total mtermdividual variability One part is the variability inherent 
m repeated determinations for the same peison, the mtramdividual vari- 
ability The other part represents the variability from one person to 
another, the variability of the “ characteristic ” or the mean metabolism of 
different persons 

How much individuals differ from one anothei apart from their own 
inherent variability is of considerable biologic interest However, it is 
manifestly impracticable to collect a large number of individuals of the 
same sex, age, stature and weight, and to make for each one a large number 
of observations to obtain the mean metabolism in order then to calculate 
directly the variability of those means Fortunately the value can be esti- 
mated indirectly from the calculations already made Since the total mter- 
mdividual variability is the sum of the mtramdividual variabilities and the 
variability of means which we are seeking, the variability of mean metabo- 
lism can be obtained by subtracting the mtramdividual variability from 
the total The subtraction is not to be performed by using the standard 
deviations themselves but rather their squares, because two independent 
variabilities add their effects as the square-root of the sum of the squares 
The square-root of the difference of the squares of the total mtermdividual 
variability and the mtramdividual variability then, gives the mtermdividual 
variability of means Thus calculated we found for men the value 2 2 
calories per square meter per hour (5 8 per cent of the mean), for women 
1 81 calories per square meter per hour (5 2 per cent of the mean) Here 
we found in calories per square meter the variability of men greater than 
for women, whereas when we considered merely the variability of numerous 
individual observations we found the female variability larger We have 
here, then, the conclusion that if the characteristic (mean) metabolism of 
the individuals of the species is considered, adult males are more variable 
than females Repeated determinations for individual females are, how- 
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ever, more variable than for males, perhaps as a result of the disturbing 
influence of the cyclic ovarian function Therefore, when single determina- 
tions for many individuals are used to measure the variability, the total 
gives a larger net variability for females It is as though we tried to com- 
pare the variability of stature m males and females under circumstances m 
which the measurement of height m the female was relatively unstable be- 
cause of posture 

We may now turn to some consideration of observations other than 
those for normal persons During the last two decades determinations of 
the basal metabolic rate as a clinical test have been made in many labora- 
tories and upon thousands of individuals, and it is well established that it 
is a valuable test for disturbances of the thyroid gland because of its marked 
increase m hyperthyroid disease and its very low level in hypothyroidism 
or myxedema It has at the same time become gradually recognized that 
the basal metabolic rate is of comparatively little value in the diagnosis of 
other conditions, m spite of the fact that, in a few, the basal metabolic rate 
may be definitely affected The diseases other than those directly associated 
with the thyroid gland which are known to affect the basal metabolic rate 
directly or indirectly are the leukemias, the anemias, disorders of the pitui- 
tary and of the suprarenal glands, and a few other rare conditions In 
addition, on account of respiratory distress, many cardiac patients may have 
elevated basal metabolic rates , on the othei hand, extreme inanition lowers 
the basal metabolic rate 

During the 10-year period between 1917 and 1926 a large number of 
patients without thyroid disease were sent to the metabolism laboratory of 
The Mayo Clinic for the determination of their metabolism For most of 
these patients the final clinical diagnosis was some condition which, from 
everything we know, did not characteristically affect the basal metabolic rate 
After excluding, on the basis of a careful and detailed clinical examination, 
those patients having one of the diseases mentioned in the preceding para- 
graph which are known to affect the basal metabolic rate, we had for statisti- 
cal study 7,117 females and 2,397 males, which group for brevity we have 
designated as the “ non-metabolic disease group ” In figure 2 is shown 
the distribution of the observations of the females m this group, and it is 
seen that the mean of this group is higher, but only by a small amount, 0 7 
calories per square meter per hour (1 9 per cent of the standard mean), than 
a comparable group of normal individuals as judged by comparing them 
with The Mayo Foundation normal standard The standard deviation of 
the distribution is somewhat larger than for a similar normal group, being 
3 5 calories per square meter per hour (or 9 7 per cent of the standard mean) 
instead of 2 5 calories per square meter per hour (or 7 per cent of the 
standard mean) found for The Mayo Foundation standard The distri- 
bution of the observations for these patients is seen to correspond to the 
Gaussian curve, as does that for strictly normal individuals Observations 
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for the group of males are so similar that it is unnecessary to take space to 
reproduce the data graphically, the mean for the males is 0 6 calories per 
square meter per hour above a similar standard normal group (17 per cent 
of the standard mean), and the standard deviation is 3 8 calories per square 
meter per hour (10 4 per cent of the standard mean) 



Fig 2 Distribution of basal metabolism for a group of non-metabolic diseases during a 

period of 10 years 

The conclusion drawn from this phase of the stud)' is that the largest 
group of sick individuals sent for a metabolism test, over half of them 
suffering from so-called chronic nervous exhaustion or neurasthenia, have 
a basal metabolic rate on the average very slightly higher (2 per cent), and 
that they have a greater variability (10 per cent), than strictly normal indi- 
viduals (7 per cent) Using these round figures and remembering that for 
distributions following the Gaussian curve 95 per cent of the observations 
fall within + 2 sigmas of the mean, we conclude that for such a group of 
patients, 95 per cent of the observations fall within — 18 per cent and -f- 22 
per cent (2 per cent + 2 X 10 per cent) on the usual BMR scale measured 
from The Mayo Foundation Standard 

Let us now give some attention to the pathologic conditions which we 
usually associate with disturbances of metabolism — typical disease of the 
thyroid gland We consider them in three groups ( 1 ) exophthalmic goiter, 

(2) adenomatous goiter, with and without clinical hyperthyroidism, and 

(3) spontaneous myxedema Figure 3 gives the percentage frequency 
distribution for these disease groups on a single scale for comparison The 
observations are shown in histogram form for the three diseases , comparison 
is made with a distribution for normal subjects which is represented by a 
smooth curve obtained from the data on which was based The Mayo Founda- 
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tion standard In contradistinction to the situation for the normal and 
non-metabohc disease group, the distributions of the basal metabolism in 
these thyroid disease groups are not symmetrical Gaussian curves but are 
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Fig 3 Basal metabolism in three thyroid diseases compared with group of normal individuals 
Percentage frequency distribution for each group 

“ skew ” (asymmetrical), the hyperthyroid group being skew m the positive 
and the hypothyroid m the negative direction That this skewness will 
have to be taken into consideration to determine the diagnostic significance 
to be attached to any given B M R determination which departs from the 
normal standard enough to be considered as possibly pathologic is manifest 
For the exact calculation of the relative probability indicated by such 
a finding we will have to have a precise delineation of the frequency curves 
for the abnormals as well as the normals, a task we have not yet completed 
Moreover, for the calculation of the probability which a particular metabo- 
lism determination denotes, to be used as a criterion for decision m differ- 
ential diagnosis, other elements enter besides the relative frequencies of the 
basal metabolism First among these perhaps are the relative frequencies 
of the diseases themselves During the 1917-1926 period referred to, m 
which there were seen 7,117 females constituting the non-metabohc disease 
group, there were 3,385 females with exophthalmic goiter, 3,693 with ade- 
nomatous goiter, and only 136 with myxedema The relative probability 
of any specific disease indicated by a given finding of metabolism will be 
in proportion to the actual numbers with this metabolism in this disease In 
figure 4 is shown the distribution of the actual frequencies for the various 
disease groups and for different values of metabolism as they were en- 
countered in the metabolism laboratory during this period The total areas 
under each curve represent the total actual frequency of the individuals m 
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Fig 4 Comparison of normal distribution of basal metabolism with that for three groups 
of thyroid disease and a non-metabolic disease group The frequencies are the number of 
cases corresponding to each group seen during a 10 year period The total area under each 
curve is therefore proportional to the number of individuals in the corresponding group sent 
to the metabolism laboratory during this period 

the corresponding disease group, and the areas under the portion of the 
curves corresponding to any values of the metabolism give the relative fre- 
quencies and therefore probabilities of the diseases indicated by those values 
of metabolism 

This brief outline is not intended to be a complete analysis of the various 
questions touched on, but rather to present some ideas which a considera- 
tion of the variability of metabolism suggests While even the precise 
study of the variability of metabolism of normal and different disease 
groups and its correlative probabilities will not m themselves make possible 
a precise differential diagnosis among metabolic and non-metabolic disease 
— indeed it will only corroborate the impression that clinical observation 
must play a large role here — such studies are not without importance for the 
diagnostic problems of the clinician 

It may be noted, though we do not wish to elaborate on the point at this 
time, that the entire curve for adenomatous goiter (with and without clinical 
hyperthyroidism) is well to the right of both that for the normal individuals 
and for the group with “ non-metabolic diseases ” 

In conclusion we wish to emphasize that it is important to study the dis- 
tribution of cases in each disease group on the percentage basis (that is, on 
the assumption that one is as likely to encounter a patient with one disease 
as the other) in order to compare the characteristic basal metabolic findings 
m each disease In addition it is equally important to take into consideration 
the relative frequency with which patients having different diseases present 
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themselves in a given clinic for study and differential diagnosis if one is to 
evaluate the probability of a given BMR indicating one or the other con- 
dition This latter point is illustrated m figure 4, in which the graph is 
based on the actual number of cases occurring in each group in a given 
period and it is obvious that most of the patients sent to the metabolism 
laboratory of The Mayo Clinic, who have a B M R between — 15 and — 20 
per cent do not have mild my i edema _, but rather are normal individuals so 
far as their metabolic rate is concerned, if, however, as in figure 3, the com- 
parison is made on the assumption, which of course is contrary to the fact, 
that the number of cases of myxedema is equal to those in the other groups, 
then it appears as though it were nearly an even chance that an individual 
with a B M R between — 15 and — 20 per cent might have myxedema On 
the other hand, if the proportion of patients in different disease groups is not 
very dissimilar, essentially similar deductions will be made whether the fre- 
quency is plotted on a percentage basis or on the actual number of cases 
For example, the graphs in both figure 3 and figure 4 show that there are 
many patients with adenomatous goiter who have a B M R between — f- 15 
and -f- 20 per cent, while only relatively few patients who have exophthalmic 
goiter have a B M R between + 15 and + 20 per cent 

Finally it must be recognized that “ basal metabolism ” as an actual ob- 
servation, under any defined standard condition, is variable, like any biologic 
observation, and in consequence no one lowest metabolism has a prerogative 
to be considered the basal metabolism over any other measurement made 
under the defined conditions 
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CARDIAC HYPERTROPHY. ITS RELATION TO 
CORONARY ARTERIOSCLEROSIS AND 
CONGESTIVE HEART 
FAILURE * 

By David Davis, M D , and Herrman L Blumgart, M D , 

Boston, Massachusetts 

The cause of hypertrophy of the heart has aroused the interest of pathol- 
ogists and clinicians for more than three centuries The hypertrophy of 
skeletal muscle after increased effort led to the belief that, similarly, cardiac 
muscle hypertrophied because of increased work Hypertrophy of the left 
ventricle in patients with hypertension or aortic insufficiency, and hyper- 
trophy of the right ventricle in pulmonary stenosis or tricuspid valvular 
disease lent plausibility to this theory 

Certain phenomena, however, associated with hypertrophy of the cardiac 
musculature have not been readily explicable on the basis of the above 
hypothesis of increased cardiac work In animals m which experimental 
valvular lesions were produced such as aortic insufficiency, increased work 
of the heart undoubtedly led to hypertrophy, but the degree of hypertrophy 
occurring even m the most successful experimental instances was much less 
than that observed clinically m similar lesions 11 That cardiac hypertrophy 
is not due solely to increased work is also suggested by the lack of relation- 
ship between the degree of valvular obstruction and the degree of hyper- 
trophy seen m man These considerations have led observers in the past 
to consider the possible influence of other factors m the production of 
hypertrophy 

It appeared from analysis of the literature that the significance of 
nutritional effects had not been fully established It seemed to us that more 
information bearing on this phase of the problem might be obtained by 
ascertaining in a consecutive series of patients whether those hearts which 
showed advanced arteriosclerosis differed in weight from those showing 
little or no such change No case was included m the series that showed 
evidences of hypertension, syphilis, rheumatic heart disease, anemia, or other 
factors which would give rise to increased work on the part of the heart 
Patients who had congestive failure associated with advanced coronary 
sclerosis were considered in a separate group in order to study the im- 
portance of congestive failure itself in the production of hypertrophy 

The purpose of this communication is to present the results of this study 
* Received for publication August 31, 1937 

From the Medical Research Department of the Beth Israel Hospital and the Department 
of Medicine, Harvard Medical School, Boston 
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and to appraise the significance of two factors in the causation of cardiac 
hypertrophy (1) a diminished coronary circulation, (2) the influence of 
chronic congestive heart failure 

Methods and Results 

To evaluate the role of coronary artery disease in producing hypertrophy 
of the heart, the cardiac weights of an unselected consecutive series of 
patients that had come to postmortem examination were studied To learn 
the significance of a diminished coronary circulation uncomplicated by other 
factors, all cases with any antemortem evidence of congestive failure and 
all cases showing signs or symptoms of conditions acknowledged to be of 
possible significance in the production of cardiac hypertrophy such as hyper- 
tension, valvular heart disease, mediastmo-pericarditis, long continued 
anemia, leukemia, or thyrotoxicosis were eliminated Hearts showing slight 
degrees of aortic stenosis of arteriosclerotic origin were also excluded To 
rule out the existence at any previous time of arterial hypertension is always 
difficult since the fluctuations in blood pressure m this condition always 
render it theoretically possible that the blood pressure may have been ele- 
vated prior to the first recorded physical examination or between the various 
examinations listed In order to minimize this possible error, the past 
history was carefully investigated in each case and the blood pressure 
measurements obtained on previous admissions in other hospitals, by outside 
physicians and by life insurance examinations were considered The upper 
limit of normal blood pressure was taken as 160 mm mercury systolic and 
90 mm mercury diastolic The blood pressure data obtained during a final 
illness were considered with reservations Cases in which death was asso- 
ciated with shock due to acute coronary occlusion, intestinal obstruction, 
perforation of a viscus, or hemorrhage were, of course, excluded unless 
evidence of a normal blood pressure prior to. the final illness was available. 

The heart weights of a consecutive group with advanced coronary dis- 
ease were then compared with a similarly consecutive group showing little 
or no coronary disease, all cases with the above mentioned factors that might 
produce cardiac hypertrophy having been eliminated The only error 
inherent m this separation of the two groups would be that of possibly 
overlooking involvement of a portion of some coronary branch, this error 
would lead to the false inclusion of some cases in the group with little 
atherosclerosis and so make any differences between the two groups less 
striking 

In classifying the degree of atherosclerotic involvement of the coronary 
vessels, the following criteria were employed grade I, all large branches 
free from atheromatous changes, grade II, scattered atheromata but no 
ulcerations or striking changes m the surface of the mtima, grade III, the 
mtima covered with atheromatous plaques and inclusion m the pathological 
report of a definite statement by the examining pathologist to the effect that 
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there was no narrowing of the lumen at any point , grade IV, as m grade III 
with one or two sites of slight narrowing , grade V, as in grade IV but with 
greater degree of narrowing, grade VI, complete obliteration of one major 
coronary branch such as the left anterior descending, left circumflex or right 
coronary with little or no nail owing of other branches, and grade VII, 
complete obliteration of one branch but with marked changes and nar- 
rowing m another or all coronary branches 

Figure 1 shows the distribution of cardiac weights in 31 consecutive 
subjects with advanced coronaiy disease (grades IV-VII) as compared 
with 38 cases showing little coronary disease (grades I and II) The ages 
m the group with marked coronary arteriosclerosis varied from 49 to 80 
years and averaged 62 years, in the patients with little arteriosclerosis the 
ages varied from SO to 76 years and averaged 61 years, nine of the former 
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Fig 1 Comparison of heart weights in patients with advanced coronary sclerosis with those 
showing little or no coronary sclerosis 

group and 14 of the latter group were females (Table 1 ) Of the 31 
hearts showing advanced coronary arteriosclerosis, eight were classified as 
grade VII, six, grade VI, fifteen, grade V, and two, grade IV Nine of 
the 31 cases died of coronary thrombosis Of the 38 hearts showing but 
httle coronarv arteriosclerosis, 26 were classified as grade I, 12 as grade II 
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Table I 

Data in Series of Patients with Little or No Coronary Arteriosclerotic Heart Disease 


No 

Age 

Sex 

Ht 

Wt 

Gm 

Degree 

Coronary 

Disease 

Blood Pressure 
at Final Illness 

Cause of Death 






Systolic 

Diastolic 


1 

65 

F 

200 

1 

110 

60 

Pneumonia 

2 

76 

M 

200 

2 

116 

72 

Carcinoma of stomach 

3 

58 

M 

200 

2 

142 

62 

Carcinoma of stomach 

4 

72 

M 

210 

1 

100 

55 

Pneumonia 

5 

55 

F 

210 

1 

90 

60 

Hodgkin’s disease 

6 

64 

M 

215 

1 

110 

64 

Carcinoma of colon 

7 

53 

F 

220 

1 

120 

85 

Carcinoma of colon 

8 

51 

F 

220 

1 

140 

90 

Pneumonia 

9 

55 

F 

220 

1 

120 

65 

Pneumonia 

10 

72 

M 

240 

2 

135 

90 

Carcinoma of lung 

11 

68 

F 

240 

2 

140 

60 

Pneumonia 

12 

68 

F 

250 

1 

145 

85 

Carcinoma of cecum 

13 

63 

M 

250 

2 

150 

90 

Pneumonia 

14 

63 

M 

250 

1 

88 

60 

Carcinomatosis 

15 

58 

M 

260 

1 

120 

70 

Carcinoma of colon 

16 

62 

F 

260 

2 

90 

54 

Septicemia 

17 

56 

F 

260 

1 

128 

78 

Peritonitis 

18 

73 

F 

270 

2 

110 

70 

Pneumonia 

19 

60 

M 

270 

2 

128 

60 

Pneumonia 

20 

52 

M 

280 

2 

150 

60 

Malignancy of spine 

21 

73 

M 

280 

1 

125 

70 

Liver abscess 

22 

55 

M 

280 

1 

114 

70 

Carcinoma of stomach 

23 

51 

F 

280 

1 

90 

55 

Peritonitis 

24 

65 

M 

300 

2 

110 

74 

Post-operative shock 

25 

50 

M 

300 

1 

95 

65 

Carcinoma of esophagus 

26 

64 

M 

300 

2 

122 

88 

Carcinoma of colon 

27 

55 

M 

300 

1 



Pneumonia 

28 

51 

F 

310 

1 

110 

82 

Peritonitis 

29 

57 

M 

320 

1 

120 

80 

Carcinoma of lung 

30 

59 

M 

320 

1 

130 

75 

Pneumonia 

31 

62 

F 

320 

2 

140 

90 

Pneumonia 

32 

65 

M 

320 

1 

120 

60 

Pneumonia 

33 

76 

M 

320 

1 

150 

90 

Carcinoma of liver 

34 

51 

M 

340 

1 

130 

80 

Peritonitis 

35 

60 

M 

340 

1 

140 

80 

Pneumonia 

36 

62 

M 

350 

1 

124 

70 

Hemorrhage of gastric ulcer 

37 

59 

M 

360 

1 

120 

80 

Carcinoma of esophagus 

38 

51 

F 

380 

1 

130 

90 

Pneumonia 


Average Weight 275 M 24 Grade 1 = 26 
Age 61 F 14 2 = 12 


The range of distribution of cardiac weights of the cases with advanced 
coronary arteriosclerosis was definitely higher and the average weight was 
348 grams The mean heart weight of the cases with little coronary 
atherosclerosis was 275 grams Although the group with marked coronary 
arteriosclerosis showed a higher weight distribution, there were few very 
heavy hearts , the heaviest weighed 440 grams and only six weighed more 
than 400 grams Blood pressures taken a few months to two years prior 
to the final illness were obtained m cases 30, 28, and 20 to 26 mclusn e The 
pressures varied from 110 to 142 mm systolic and from 60 to 80 mm 
diastolic The blood pressures in the remaining three cases with heart 
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weights above 350 gm were obtained soon after admission to the hospital 
before the terminal stages of the illness, in two of these latter three instances 
the history recorded that previous examinations showed no evidence of an 
elevated blood pressure 


Table II 

Data in Series of Patients with Advanced Arteriosclerotic Heart Disease 


No 

Age 

Sex 

Ht 

Wt 

Gm 

Degree of 
Coronary 
Disease 

Blood Pressure 
at Final Illness 

Cause of Death 

1 

63 

M 

260 

5 

Systolic Diastolic 
140 88 

Peritonitis 

2 

69 

M 

280 

5 

134 72 

Carcinoma 

3 

59 

M 

290 

5 

110 60 

Carcinoma of stomach 

4 

58 

M 

290 

6 


Coronary thrombosis 

5 

77 

M 

300 

6 

142 64 

Coronary thrombosis 

6 

73 

M 

300 

5 

150 85 

Carcinoma of sigmoid 

7 

63 

F 

300 

6 

118 64 

Amputation and sepsis 

8 

52 

M 

310 

7 

150 90 

Pericolic abscess 

9 

60 

M 

314 

7 

140 70 

Pneumonia 

10 

53 

F 

320 

5 

124 80 

Meningitis 

11 

80 

F 

330 

7 

160 90 

Pneumonia 

12 

50 

M 

330 

5 

150 60 

Brain tumor 

13 

57 

M 

340 

5 

140 80 

Lymphatic leukemia 

14 

54 

F 

340 

5 

100 40 

Coronary thrombosis 

15 

72 

M 

340 

5 

150 70 

Carcinoma of colon 

16 

66 

M 

340 

5 

130 80 

Central nervous system 

17 

75 

F 

340 

6 

130 80 

disease 

Coronary thrombosis 

18 

49 

F 

340 

7 

80 40 

Coronary thrombosis 

19 

59 

M 

350 

4 

132 110 

Pneumonia 

20 

68 

M 

360 

7 

140 70 

Pneumonia 

21 

58 

M 

360 

5 

120 80 

Coronary thrombosis 

22 

62 

M 

380 

7 


Hemorrhage of gastric ulcer 

23 

54 

M 

380 

6 

130 100 

Coronary thrombosis 

24 

62 

M 

380 

5 


Coronary thrombosis 

25 

63 

F 

380 

7 

100 75 

Coronary thrombosis 

26 

73 

F 

400 

6 


Pneumonia 

27 

72 

M 

410 

4 

140 75 

Carcinoma of stomach 

28 

49 

M 

420 

7 

146 78 

Carcinoma of lungs 

29 

75 

M 

420 

5 

135 80 

Pneumonia 

30 

64 

F 

440 

S 

135 60 

Cirrhosis of liver 

31 

56 

M 

440 

5 

140 85 

Brain tumor 


To determine the influence of congestive failure m the production of 
cardiac hypertrophy, a consecutive series of necropsy repoxtsi of patients 
in whom congestive heart failure had occurred before death were examined 
Cases m which hypertension, valvular disease, mediastmo-pericarditis, or 
any of the other accepted causes of cardiac hypertrophy had been present 
were excluded A series of 17 cases remained for study, 15 of which 
showed advanced coronary arteriosclerosis, falling m groups V to VII above 
(table 3) The cardiac weights of this series were compared with the 
previously mentioned series of cases showing advanced coronary athero- 
sclerosis but no congestive failure (figure 2) The higher incidence of 
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greater heart weights m cases with congestive failure is striking (figure 2) 
With but one exception, the cases with congestive failure showed cardiac 
weights of 400 grams or over, 11 being 500 grams or over Of the latter 
11, five were 600 grams or over These findings are in contrast with those 
m the group with advanced coronary atherosclerosis but no congestive failure 

Table III 


Congestive Failure 


No 

Sex 

Age 

Ht 

Wt 

Gm 

Degree of 
Coronary 
Disease 

Duration of 
Congestive 

Failure 

1 

F 

70 

330 

6 

Few weeks 

2 

M 

60 

400 

7 

Few weeks 

3 

M 

75 

400 

7 

Few months 

4 

M 

65 

450 

6 

2-j- years 

5 

M 

65 

450 

5 

21 years 

6 

M 

55 

490 

7 

One month 

7 

M 

59 

500 

5 

1-6 years? 

8 

M 

63 

500 

7 

If years 

9 

M 

63 

520 

5 

One year 
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Cardiac weights m patients with advanced coronary disease compared with heart 
weights in patients with congestive failure 
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m which no cardiac weight above 440 grams was observed In addition to 
the data presented above, the progressive increase in heart size could be 
followed by frequent roentgenograms in two patients with recurrent attacks 
of congestive failure due to coronary atherosclerosis who eventually came 
to postmortem examination 

Case Reports 

Case 1 (L S ) This male, aged 63, had had angma pectons for seven and a 
half years, and during the past year u as admitted to the hospital three times for 
congestive failure On his first admission on December 10, 1935, he complained of 
palpitation, dyspnea on exertion, cough and nocturnal dyspnea of two months’ duration 
Physical examination showed cardiac enlargement, gallop rhythm, rales at both bases, 
an enlarged tender liver, and edema of the legs and over the sacrum A seven foot 
roentgenogram taken in the out-patient clinic on June 4, 1929, showed a transverse 
cardiac diameter of 14 7 cm (table 4) A second roentgenogram taken on November 

Ta.ble IV 


Cardiac Enlargement in the Course of Congestive Heart Failure 


L S 

6/4/29 

11/13/34 

11/27/35 

2/2/37 


cm 

cm 

cm 

cm 

R 

59 

46 

72 

7 1 

L 

88 

9 1 

11 3 

12 5 

T 

14 7 

13 7 

18 5 

19 6 

Ch 

29 5 

30 0 

28 2 

29 6 

G V 

70 

68 

80 

79 

L 

13 9 

15 5 

175 


B 

10 5 

11 3 

11 7 


H B 

3/17/30 

11/2/32 

3/13/33 

3/23/33 


cm 

cm 

cm 

cm 

R 

62 

9 5 

94 

10 2 

L 

12 1 

12 6 

124 

12 6 

T 

183 

22 1 

21 8 

22 8 

Ch 

28 5 

29 4 

28 0 

30 2 

G V 

75 

11 2 

80 

84 

L 

17 5 

20 0 

21 1 

21 0 

B 

13 8 

17 1 

15 8 

178 


13, 1934, showed a transverse diameter of 13 7 cm Thus, there had been no change 
m the cardiac measurements during a period of five years Just prior to this ad- 
mission to the hospital, however, the roentgenogram showed a transverse cardiac 
diameter of 18 5 cm , an appreciable increase presumably in part due to acute dilata- 
tion accompanying the congestive failure Seven days after this admission he was 
discharged improved, but a few months later, March 30, 1936, he was readmitted for 
congestive failure and remained in the hospital for 14 days Eight months later, 
January 14, 1937, he was admitted a third time for congestive failure At the end 
of the first week he was free of edema and allowed to be up and about the wards A 
seven foot roentgenogram was then taken on February 2, 1937, and this showed a 
transverse diameter of 19 6 cm The increase m cardiac size during the past year 
was greater than apparent from the roentgenographic measurements, for the increased 
transverse diameter of 18 5 cm the year before was associated with congestive failure 
presumably associated with some acute dilatation He died suddenly on February 3, 
1937, and postmortem examination revealed no cardiac dilatation The heart weighed 
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500 grams The coronary distribution was studied with injection and roentgeno- 
graphic methods by Dr Monroe Schlesinger and found to be the seat of extensive 
coronary sclerosis and occlusion A tremendous collateral circulation had developed 
The changes in heart size are recorded in table 3 and figure 3 The cardiac size 
showed a progressive increase during the period of congestive failure 



Fig 3 Case 1 Increase in heart size m course of congestive heart failure 

Case 2 (HB) This male, aged 57, was admitted to the hospital on March 
8, 1930, complaining of dyspnea on slight exertion and edema of the ankles of two 
weeks’ duration Examination showed cardiac enlargement and auricular fibrillation, 
and the electrocardiogram showed bundle branch block In the course of the next 
three years with the exception of a few months he was not free from congestive failure 
and was almost completely confined to bed Transverse diameters of subsequent seven 
foot roentgenograms showed a progressive increase in heart size (table 3) Necropsy 
on January 26, 1934, showed evidence of an old mitral lesion with calcification of the 
mitral ring, thickening and some retraction of the valve cusps There was, however, 
no appreciable mcompetency of the valves The slight mitral lesion had undoubtedly 
been present for many years, and therefore it probably did not have any influence 
on the cardiac enlargement during his recent illness The coronary arteries showed 
an extreme degree of sclerosis with numerous points of occlusion The heart weight 
was 735 grams Figure 4 shows the increase in size in the course of heart failure 
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Discussion 

The foregoing results do not solve the problem of cardiac hypertrophy 
but are of value in appraising the etiological importance of two contributory 
influences, coronary arteriosclerosis and congestive failure, which are fre- 
quently operative but often neglected in discussions on the subject The 
early studies of Corvisart in 1806, 35 and the emphatic views of Cohnheim 30 
in 1882, as well as the supporting opinions of many later investigators, have 
stressed increased work as the stimulus causing hypertrophy of the cardiac 
musculature Clinical experience, as well as many experimental investi- 
gations, has thrown doubt, however, upon the validity of the view that 
cardiac hypertrophy can always be ascribed entirely to increased work 
Practically all investigators agree that cardiac hypertrophy is found under 
conditions demanding increased work of the heart but many observers have 
stated that various other factors may play a contributory or even a dominant 
role, their views may be conveniently grouped under the following headings 

1 Elevated Metabolism In thyrotoxicosis the heart weight has been 
found increased by numerous observers This increase may be due ( 1 ) to 
coincident marked cardiovascular disease or latent heart disease made 
manifest by the hyperthyroidism, (2) to overwork consequent to the ele- 
vated metabolic rate, or (3) to a specific toxic effect on the heart Only 
in the latter two instances can the hypertrophy be ascribed to the thyroid 
disease itself Failure to evaluate coincident organic disease has vitiated 
many of the reports on this subject and has led to varied opinions 1S ’ 27 An 
analysis of the available data indicates that cardiac hypertrophy occurs only 
infrequently in uncomplicated thyrotoxicosis and then only to a slight de- 
gree 21 ’ 22 Experimentally, cardiac hypertrophy has been produced by the 
administration of thyroid, but the conditions of the experiments and the 
criteria of hypertrophy employed do not permit unquestionable clinical ap- 
plication of the results 23 ' 24 ’ 25 ’ 28 In chronic lymphatic leukemia in which 
there is an elevated metabolic rate unassociated with hyperthyroidism, post 
mortem examination has revealed the average heart weight increased 75 
grams above the normal 18 It is of interest that m frizzle fowl in which 
species the metabolism is elevated, the hearts are reported as definitely 
hypertrophied 3> 4 

2 Increased Physical Exertion There is a divergence of opinion re- 
garding the effect of exercise on the weight of the heart, some maintaining 
that the heart weights of athletes fall within the range of normal for indi- 
viduals of the same size and age who have not engaged in prolonged 
strenuous exercise, while others believe that prolonged exercise leads to 
definite hypertrophy In accord with this latter view Tung and his co- 
workers 20 state that definite cardiac enlargement of the heart as seen by 
roentgen-ray was found in 45 per cent of their series of 46 ricksha pullers , 
no heart weights, however, are given Stemhaus 29 has discussed this aspect 
of the problem m detail 
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3 Anevna Cardiac hypertrophy at post mortem has been found m 
pernicious anemia m the absence of other factors to account for it 5 Simi- 
larly, Porter 17 by roentgenograpluc studies found an increased heart size 
in the anemia associated with hookworm disease and obtained suggestive 
evidence of hypertrophy, inasmuch as the heart size, while becoming smaller 
after alleviation of the anemia, did not return to normal 

4 Coionary Ai tenosclerosis Miller and Weiss 15 reported 19 cases 
with advanced arteriosclerotic involvement of the coronary vessels unas- 
sociated, however, with any evidence of cardiac hypertrophy, leading them 
to the conclusion that advanced coronary artery disease does not necessarily 
cause gross cardiac hypertrophy The cardiac weights m two instances 
were, however, 350 and 400 grams Similarly, Horme and Weiss 12 found 
no roentgenological evidence of cardiac enlargement in 20 patients with cor- 
onary thrombosis observed by periodic seven foot .roentgenograms from 
five months to nine years after the initial attack It is not likely that small 
changes in heart weight would be readily translated into changes in the seven 
foot roentgenogram Bartels and Smith, 1 on the other hand, m a study of 
patients with myocardial infarction found heart weights of 400 grams or 
more in 26 of 42 patients, the largest heart weighing 715 grams These 
authors stated that in none of these 42 cases was there any evidence of any 
condition commonly supposed to produce hypertrophy No statement is 
made, however, regarding the presence or absence of congestive failure 
Nemet and Gross 18 in their study of the mter-relationship of arteriosclerotic 
heart disease and chronic congestive failure report 1 1 patients of their series 
of 100 who showed no evidence of congestive failure Of these 11 cases, 
seven showed heart weights less than 400 grams , two were above 400 grams 
and two showed generalized microscopic hypertrophy of muscle fibers 
Coronary artery disease sufficiently marked to cause coronary thrombosis 
was found to be the sole factor in producing cardiac enlargement in only 
11 of a series of 128 patients with enlarged hearts reported by Parkinson 18 

5 Other Defective Nutritional States Cardiac hypertrophy has been 
observed experimentally after the injection of spartem sulphate and adrena- 
line chloride 7 In two cases in the literature in which the left coronary 
artery arose from tne pulmonary conus 2 ’ 8 marked left ventricular hyper- 
trophy was found in the absence of valvular defects, the supply by the left 
coronary artery of venous blood under the decreased pulmonary arterial 
pressure was evidently the causal factor That cardiac enlargement might 
be due to defective nutrition of the heart muscle because of deficient coronarj 
blood supply consequent to the fall of mean arterial pressure was advanced as 
a cause of hypertrophy by Lewis and Drury- 31 m their study of the patho- 
logical physiology of arteriovenous aneurysm These authors further 
stated that defective nutrition is probably the cause or contributing cause 
of cardiac hypertrophy in such conditions as aortic regurgitation, coronary 
arteriosclerosis, anemia or any condition in which the output of the heart is 
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decreased or the mean arterial pressure is much reduced Willius and 
Smith 32 report hypertrophy of the heart m several children who survived 
for only short periods following their first rheumatic infections and m whom 
inflammatory lesions of the heart were widespread Willius and Smith 
conclude that the severe myocarditis of these children was the chief factor 
contributing to the production of cardiac hypertrophy, since the valvular 
deformity was relatively slight The coexistence of congestive heart failure 
in at least three of these four cases makes interpretation of their findings 
difficult Myocardial degeneration due to unknown causes has been found 
m cases of marked idiopathic hypertrophy of the heart 14 

6 The “ Injury Them y ” of Cardiac Hyperti ophy Among the numer- 
ous other theories to account for cardiac hypertrophy, that first enunciated 
by Horvath, 28 later supported by the pathological studies of Albrecht 33 
and more recently strengthened by the important experimental observations 
of Eyster s ’ 9 - 10 seems most satisfactory, since it provides a common denomi- 
nator according to which practically all forms of hypertrophy become under- 
standable Horvath 28 strenuously objected to the work theory of hyper- 
trophy and asserted that the fundamental cause of hypertrophy of any muscle 
from whatever stimulus lay m stretching of muscle fibers greater than 
normal This stretching acts as a common causal factor of both work 
and of hypertrophy, the latter two being results and m no way interrelated 
as cause and effect He stated that the uterus hypertrophies without work 
d U nn^ pregnancy and that the eye muscles and diaphragm accomplish much 
workout are not under tension and do not hypertrophy Albrecht 33 de- 
scribed histologic evidences of muscle injury preceding hypertrophy, and 
stated that interference with the normal nutrition of the heart preceded 
hypertrophy The experimental observations of Eyster and his asso- 
ciates 8 ’ 9 ’ 10 are of considerable importance These investigators produced 
aortic regurgitation in dogs, following which roentgenograms showed def- 
inite acute dilatation of the heart, reaching its maximum on the third to 
sixth day and disappearing by the tenth day Subsequently, hypertrophy 
gradually developed Similar dilatation and subsequent hypertrophy were 
induced by creating aortic stenosis by constriction of the ascending aorta 
with a rubber band In one group of animals the band was removed after 
from three to six days when dilatation had reached its maximum and before 
hypertrophy had occurred The hearts subsequently hypertrophied to an 
extent comparable to that occurring in the dogs m which the bands were 
allowed to remain intact During the period of initial dilatation the muscle 
wall was thin and stretched, and hydropic degeneration became evident 
After hypertrophy had developed there was an increase m size of the 
individual fibers without increase in fibrous tissue The hypertrophy was 
therefore considered to be a reaction to injury brought about by the sudden 

d^The above theory as to the cause of hypertrophy was termed by Eyster 8 



CARDIAC HYPERTROPHY 


1035 


the “ theory of injury ” and would seem to provide a common denominator 
for most of the \anous types of h) pertrophy Thus, any condition which 
imposes an increased initial tension on cardiac muscle such as hypertension, 
valvular defects, or congenital defects is m accord with this theory Hyper- 
trophy m conditions in which prolonged impaired nutrition of the heart 
muscle exists is likewise readily undeistandable for the consequent dilatation 
or stretching again acts as the causal factor The experimental studies of 
hypertrophy following inflammation or the injection of toxins, the occur- 
rence of hypertrophy in leukemia and pernicious anemia, the left ventricular 
hypertrophy m some instances of so-called idiopathic hypertrophy in which 
the left coronary artery carries venous blood at lower pressures because of 
its anomalous origin from the pulmonary artery are instances which are in 
accord with this concept 

Our own observations presented m this communication provide strong 
clinical support to the “ injury theory ” of Horvath, Albrecht and Ejster as 
well as affording insight regarding the degree to which hypertrophy of the 
heart may be ascribed to coronary arteriosclerosis itself The fact that the 
group of patients with moderate or advanced arteriosclerosis were similar 
in all other respects, such as age, clinical condition, etc , to the group with 
slight or no coronary arteriosclerosis permits one to conclude that slight or 
even moderate cardiac hypertrophy is frequently, though not necessarily, 
associated with the more advanced degrees of arteriosclerotic involvement 
of the coronary arteries The occurrence of cardiac hypertrophy in many 
conditions m which the work of the heart is increased makes it difficult to 
ascertain the degree to which other factors are operative m the production 
of the hypertrophy, m the patients described above, conditions requiring 
increased work by the heart were not present 

It is reasonable to infer on the basis of the involvement of the coronary 
vessels and the piesence of diffuse focal changes noted in such hearts that 
the nutrition of the musculature is impaired Dilatation or stretching of the 
fibers under such circumstances leads to subsequent hypertrophy, when the 
degree of impairment is greater, more marked consequences ensue and con- 
gestive failure supervenes As shown by Starling and his associates , 34 such 
dilatation is in the nature of a beneficial response since it enables the heart 
for the moment to increase its capacity for work The fact that all patients 
with considerable coronary arteriosclerotic involvement do not show hyper- 
trophy is probably due to the development of adequate collateral circulation 
which compensates m such cases for the localized diminished blood supply 

Our data also indicate that the existence of congestive failure m itself 
leads to the development of hypertrophy It has often been inferred that 
the largest hearts in congestive failure were enlarged initially and fail be- 
cause of the previous dilatation and hypertrophy According to this con- 
cept, congestive heart failure is the failure of the hypertrophied heart If 
this were so, one would expect to find such large hearts before the onset of 



1036 


DAVID DAVIS AND HERRMAN L BLUMGART 


failure in at least a few instances m an unselected group of patients with 
advanced coronary arteriosclerosis Slightly increased weights were ob- 
served by us m this group (table 1) but the degree of hypertrophy was 
never great 

In brief, our data indicate that with the lesser degrees of coronary 
arteriosclerosis the heart undergoes little or no hypertrophy, with more 
severe involvement a slight degree of hypertrophy is encountered presum- 
ably due to impaired nutrition of the muscle fibers causing them to undergo 
stretching and consequent hypertrophy In patients who have suffered 
from congestive failure the weights of the hearts are considerably increased 
This finding might be interpreted as being the direct result of more ad- 
vanced degrees of arteriosclerotic involvement of the heart, the concomitant 
congestive failure playing no significant role Our data, however, sug- 
gest that while the advent of congestive failure may be due to severe im- 
pairment of nutrition, the more striking degrees of cardiac hypertrophy 
observed in such patients are largely consequent to the development of 
congestive failure itself and rarely occur in its absence In accord with 
this concept, the degree of cardiac hypertrophy seemed generally proportional 
to the severity and duration of congestive failure 

Summary and Conclusions 

The purpose of this communication is to present the results of the find- 
ings in patients with various degrees of coronary arteriosclerosis in order 
to appraise the significance of two factors in the causation of cardiac hyper- 
trophy (1) a diminished coronary circulation, (2) the influence of chronic 
congestive failure 

The cardiac weights of a consecutive series of patients were studied to 
learn whether those hearts which showed advanced arteriosclerosis differed 
from those showing little or no such change No case was included that 
showed evidences of hypertension, syphilis, rheumatic heart disease, anemia, 
or other factors which would give rise to increased work on the part of the 
heart 

The cardiac weights of the cases with advanced arteriosclerosis showed a 
definitely higher range of distribution than the cases m a comparable series 
with but little coronary arteriosclerosis There were, however, few greatly 
hypertrophied hearts in the cases showing advanced coronary arteriosclerosis , 
the heaviest weighing 440 grams and only six of the 31 weighing more than 
400 grams In a comparable series of patients in whom congestive failure 
was also present, 16 out of 17 showed heart weights above 400 grams and 
eleven above 500 grams 

The data indicate that with the lesser degrees of coronary arteriosclerosis 
the heart undergoes little or no hypertrophy, with more severe involvement 
a slight or moderate degree of hypertrophy is encountered presumably due 
to impaired nutrition of the muscle fibers which causes them to undergo 
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stretching and consequent hypertrophy In patients who have suffered 
from congestive failure, the weights of the hearts are considerably increased 
These results support the " injury theory ” of Horvath, Albrecht, and 
Eyster of the causation of cardiac hypertrophy rather than the widely held 
“ work hypertrophy theory ” 
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EFFECT OF VITAMIN C ON THE CULTURE OF H 3 , 

TUBERCLE BACILLUS ~ 

By Fred II IIeise, and Wm Steenken, Jr , Tuideau, New Yoik 

Many infectious diseases have been shown to he accompanied by a sub- 
normal urinary excretion of cevitamic acid — vitamin C Presumably the 
cevitamic acid has been altered or destroyed, directl} or indirectly, by the 
action of the infecting organisms That this maj be true is shown by the 
development of scurvy in spite of ample gastrointestinal intake of cevitamic 
acid m the food Marin 1 reports such an instance and thinks the destruc- 
tion of the vitamin was due to Bacillus coh or paratyphoid B m the intestine 
His patient failed to recover by oral anti-scorbutic treatment Steppe 2 
showed this destruction of vitamin C experimentally He found that vari- 
ous types of coh and paratyphoid react differently on vitamin C under the 
same cultural conditions The pH apparently had no influence Some of 
the organisms destroyed the vitamin in 24 hours On the other hand, the 
vitamin has a definite influence on some bacteria and upon bacterial and 
other toxins It will not, however, replace the growth promoting substances 
found m some media (Koser et al 3 ) Von Gagyi 4 studied the effect of 
various organisms upon vitamin C and the effect of vitamin C upon the 
same organisms He worked with coh communis, paracoh, typhoid, para- 
typhoid, dysentery, saprophytes and the tubercle bacillus He found that 
the tubercle bacillus lived at least 70 hours upon media containing five parts 
cevitamic acid per 1,000 A change m virulence of these tubercle bacilli was 
not determined up to the time of his publication Boissevam and Spillane 5 
found that growth of II 37 tubercle bacilli occurred only after the cevitamic 
acid content had fallen below 0 001 per cent The synthetic cevitamic acid 
content of the medium was kept more or less constant by the addition of 
cevitamic acid every three days Although when this was done the pH was 
within the range of growth, no growth took place when the concentration 
of the vitamin was 0 001 per cent or higher However, no protective action 
against H 3T was produced in guinea pigs by the administration of 50 times 
the antiscorbutic dose of cevitamic acid This confirmed the work of others 
who failed to find such a protective action 

In a series of experiments with cevitamic acid given by vein, Heise, 
Martin and Schwartz 6 found that the sensitivity to tuberculin was lessened 
and the blood sedimentation speed reduced m a proportion of tuberculous 
patients, although Heise and Martin 7 could demonstrate no protective action 

* Received for publication July 24, 1937 

rrom the Trudeau Clinical and Research Laboratory, Trudeau, N Y 
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of cevitamic acid against tuberculous infection m guinea pigs, in a pre- 
liminary test Interest was naturally aroused as to the possible effect of 
cevitamic acid upon the growth of the tubercle bacillus upon a medium of 
known content 

Experimental Procedure 

Twenty c c of Proskauer and Beck’s synthetic medium were placed in 
each of four flasks To two of them 100 mg of cevitamic acid were added 
The H 37 Rv (Steenken) variant of tubercle bacilli was seeded into the bottom 
of the medium m each flask Growth was much more abundant m the 

11a 



control flasks Daily subcultures were made for the first four days and 
subsequently every third day for five weeks upon slants of Hohn’s medium 

pH 6 5 Abundant growth appeared on subcultures of the controls within 

eight days but the subcultures from the cevitamic acid cultures developed 
only a few colonies and showed a growth lag three to five times as long as 
in the controls After ten days growth developed more rapidly than pre- 
viously in all cevitamic acid cultures and m the subcultures All transplants 
to Hohn’s medium were further subcultured on the same medium to deter- 
mine whether there were differences m growth characteristics None was 
noted after 40 days 

Virulence 

Four guinea pigs were inoculated mtratesticularly with some of the less 
typical deepseated growth from the cevitamic acid flasks All of the pigs 
reacted, intradermally, to 5 per cent O T two weeks after inoculation 
Death from generalized tuberculosis occurred in all four pigs within 90 
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days Growing colonies from two of the Hohn’s medium subcultures of 
the cevitamic acid flasks were inoculated into guinea pigs The colonies 
were isolated and raised somewhat m structure About 30,000 bacilli, dry 
weight, from each of two colonies that had different structure than the 
parent colony were inoculated into two pigs These pigs were controlled 
with the inoculation of two pigs with a typical parent colony All four 
pigs reacted intradermally to 5 per cent O T two weeks after inoculation 
Death from generalized tuberculosis occuri ed also in these four pigs Avithm 
90 days 

To discover whether the lag period noticed in the previous experiments 
was due to the reaction of the medium, another experiment was performed 
To each of two flasks containing 20 c c of synthetic medium, 100 mg of 
partially neutralized cevitamic acid were added The flasks were incubated 
at 37 5° C for five days Small portions of the medium were removed for 
titration with sodium 2, 6-Dichloro-Benzenone-indo-3-chlorophenol (East- 
man) from time to time and it was found that no unchanged cevitamic acid 
remained after seven days The color of the medium was then a burgundy 
The contents of each flask were then neutralized with N/10 NaOH until 
the pH corresponded with that of the medium m two control flasks, viz , 
pH 7 2 H 37 Rv variant was floated on the surface of the mefhum in all 

four of the flasks, two containing reduced cevitamic acid and two controls 
Growth was slower m the presence of reduced cevitamic acid than on the 
controls Growth characteristics and microscopic morphology were the 
same in all flasks Animal inoculations were not made 

The above experiment was repeated but instead of allowing the cevitamic 
acid to become entirely changed, 100 mg of the partially neutralized acid 
were added to the two experimental flasks every third day (Previous deter- 
minations had shown the rate of change in the synthetic medium used, see 
table ) Such additions were carried out for a period of nine days — a total 
of 300 mg At this time a marked difference m the growth characteristics 
was noted in the two cevitamic acid flasks as compared to the controls 
Growth was denser and less spreading in the cevitamic acid flasks It ap- 
peared as small raised islands with but little of the veil-like intervening 
growth which characterized that in the control flasks The cevitamic acid 
medium growth resembled that of an Ra variant rather than an Rv variant 
Changes m the reaction of the medium * as noted in the table were too slight 
to have accounted for the variations in growth 

The experiment of growing the bacilli in the constant presence of cevi- 
tamic acid was carried out in another way The Rv variant was floated on 
the medium and then subcultured on similar medium every third day The 
controls were treated likewise Two thousand one hundred mg of cevi- 
tamic acid were used Again the growth resembled that of an Ra rather 
than an Rv variant as appeared in the controls On the cevitamic acid 

elect* 3re lnc * e k te< * t0 Eric Ailing for making pH determinations with a glass 
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medium the growth appeared as an elevated island without a veil-hke 
periphery, whereas on the controls the growth was flat, veil-hke and extended 
up the sides of the flasks 

Virulence Tests 

Four guinea pigs were inoculated intracerebrally, two with approximately 
2,500 organisms, dry weight, from the cevitamic acid culture and two with 
the same dose from the control cultures All four pigs reacted to 5 per cent 

0 T mtradermally two weeks after inoculation and died of tuberculosis of 
the brain within 34 days 

Six other pigs were inoculated subcutaneously with about 5,000 or- 
ganisms , three from the cevitamic acid cultures and three from the control 
flasks No change in virulence was noted at autopsy 

Summary 

The addition of cevitamic acid to Proskauer and Beck’s synthetic medium 
alters the character of the growth of tubercle bacilli floated on it On this 
medium Rv variants of the H 37 strain develop like Ra variants whereas m 
control broth without cevitamic acid the growth retains its Rv characteristics 
There is no associated alteration m the virulence of the organisms 

Note The cevitamic acid used in these experiments was donated by Merck and 
Company, Rahway, N J 
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CONGENITAL DISPLACEMENT OF THE TRICUSPID VALVE 
(EBSTEIN’S DISEASE) REVIEW AND REPORT OF A CASE 
WITH ELECTROCARDIOGRAPHIC ABNORMALITIES AND 
DETAILED HISTOLOGIC STUDY OF THE CONDUCTION 
SYSTEM 

By Wallace M Yatlk, M D , F A C P , Washington, D C , and 
Morse J Shapiro, M D , Minneapolis , Minnesota 

Congenital anomalies of the tncuspid valve unassociated with othei major 
cardiac malformations are rare Plowever, there may be atresia of the valve, 
with or without stenosis of the right venous ostium , only one 01 two leaflets, or 
as many as four, five 01 six leaflets, excessive development of the valve with 
atresia of one leaflet, an extra leaflet fused with one of the normal leaflets, 
congenital neoplastic hyperplasia of the valve, displacement of the valve down- 
ward into the right ventucle, 01 even transposition of the tricuspid and mitral 
valves Herxheimer 1 (1909-1913) reviewed briefly the reported cases of such 
anomalies, which, of course, have been augmented since his study In 1866 
Ebstein 2 described the first definite case of congenital displacement of the tri- 
cuspid valve, and since that time at least 14 essentially similar cases have been 
recorded, making, with the new case described in this leport, a total of 16 cer- 
tain cases in the literature 

Review or the Literature 

Ebstein’s patient (1866) was a man of 19 years who had had dyspnea and 
palpitation of the heart since childhood For two years before death he had had 
a productive cough For 16 days before death he had presented symptoms and 
signs of heart failure with tricuspid regurgitation, as well as manifestations of 
tuberculous pneumonitis The heart was greatly enlarged There was a force- 
ful pulsation and a thrill over the precordium A long murmur, beginning m 
systole but running through diastole and obscui mg the heart sounds, was heard 
best at the base of the heart, on the right side, and also m the back The second 
pulmonic sound was not accentuated At necropsy the right auricle was found 
to be hypertrophied and widely dilated The Thebesian valve was absent The 
foramen ovale was not completely closed and the flap contained several fenestra, 
one quite large In the large 1 lght ventricle was seen a large membrane spring- 
ing from part of the annulus fibrosus, the anterior and posterior walls of the 
ventricle and partly in its posterior and inferior half from the interventricular 
septum Its external and undei surface was attached to the anterior and lower 
wall of the ventricle by chordae tendmeae and papillary muscles This repre- 

1937* Prescnted at tile Louis meeting of the American College of Physicians, April 23, 

From the Georgetown University School of Medicine, the University of Minnesota 
School of Medicine, and the Army Medical Museum 
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sented the fused and downwardly displaced anterior and posterior leaflets of the 
tricuspid valve The membrane was white and glistening and fenestrated, espe- 
cially m its lower half These fenestra opened into a space between the outer 
surface of the membrane and the wall of the ventricle About 15 mm below 
the annulus fibrosus a small flap arose from the endocardium of the inter- 
ventricular septum with its base above and its apex below, whose edge was at- 
tached by chordae tendmeae to the endocardium This represented the isolated 
and malformed septal or medial leaflet of the tricuspid valve It formed, with 
the anterior portion of the large membrane, an oval opening measuring 4 by 
3 cm into the conus arteriosus The right ventricle was greatly dilated The 
left auricle and ventricle were normal The malformation of the heart, there- 
fore, consisted mainly of an anomalously formed and downwardly displaced tri- 
cuspid valve which divided the right side of the heart into a large auricular poi- 
tion consisting of the true auricle and the greater part of the ventricle and a 
smaller ventricular portion consisting of the lower portion of the true ventricular 
cavity and the pulmonary conus During ventricular systole part of the blood 
in the latter ventricular portion undoubtedly ejected blood both into the pul- 
monary artery and back into the auricular portion Until the time of the termi- 
nal heart failure the excess blood m the auricular portion probably passed 
through the patent foramen ovale, thus preventing positive venous pulsation and 
passive congestion of the viscera Ebstein explained the murmur as being due 
in its systolic component to blood rushing back into the right auricle and venae 
cavae and in its diastolic component to the blood streaming into the cavity of the 
ventricle over the surface of the not entirely smooth membrane Besides the 
cardiac findings the necropsy revealed active and advanced pulmonary tubercu- 
losis and congestion of the viscera 

Marxsen 8 described the next case of this cardiac anomaly in 1886 The pa- 
tient, a woman aged 61 years, developed profuse diarrhea with a high fever and 
rapid pulse rate after the extraction of a mature cataract At necropsy the 
cardiac findings were apparently unexpected, and there was no passive con- 
gestion of the viscera Death had been due to ulcerative colitis The right side 
of the heart was very large, the left small There was thickening of the mitral 
valve The tricuspid valve was represented by a pouch-like membrane com- 
posed of three indistinctly differentiated and fused components The membrane 
was attached to the wall of the ventricle much as in Ebstein’s case, but the septal 
component was not isolated but was fused with the anterior component The 
posterior component was attached vertically downward along the interventricular 
septum, the very large anterior component to the anterior wall of the ventricle 
There were numerous small chordae tendmeae holding the edges of the valve 
down to the wall of the ventricle and the moderator band without the interven- 
tion of true papillary muscles The largest component was almost fused to the 
wall of the ventricle The valve opened into the pulmonary conus through an 
aperture 3 cm in diameter The foramen ovale was patent, and the Eustachian 
valve was well developed The pulmonary conus was broad and hypertrophied 

MacCallum’s 4 case (1900) was similar The patient was a man who had 
always been blue and who died at the age of 30 years of pulmonary tuberculosis 
At the necropsy there was found chronic tuberculosis of the lungs and chronic 
passive congestion of the viscera The heart was enlarged, especially the right 
side The Eustachian valve was persistent as a large apparently functional 
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valve The valvula foiamims ovahs also peisisted but was not competent to 
close the foramen ovale, which was open to a width of about 1 cm The veiy 
large appendix aunculae opened by two mouths into the auncle which was 
somewhat constncted neai its middle by a muscular ung The tricuspid valves 
weie ballooned out into the right ventucle and had appaiently become closely 
giown together with the ventncular wall Two of the segments were visible 
against the mterventi lculai septum and tow r ard the left as wrinkled, folded 
membranes, which w^eie veiy soon fused with the ventnculai wall and weie ap- 
paiently functionless The lemaming membrane seemed to furnish the whole 
membrane which lined the ventricular wall and septum and which below, roofing 
the tiabeculae, formed the flooi of a soit of mtervalvular chamber The lattei 
opened into the ventucle through a round orifice situated tow aid the left just 
below 7 the conus aitenosus and guaided by a flap-like fold of the chamber wall 
It further opened through several small fenestra, each guarded by tiny valves 
which were furnished wnth chordae tendineae and papillary muscles The pul- 
monary artery was slightly narrowed, and the ductus arteriosus peisisted as a 
coid, but otherwise the heart was approximately normal 

Schonenberger’s 5 case (1903) w 7 as that of a girl four and a half years old 
w r ho w r as found to have cyanosis and clubbed fingers There was an intense 
thi ill over the precoidium, and systolic and diastolic murmurs replaced the heait 
sounds The aiea of cardiac dullness was greatly increased to the right, and 
bronchial breath sounds were heard over the right lung Death occuried sud- 
denly At necropsy the heart was found to fill nearly the whole of the right 
hemithoiax, and the light lung w r as thin, indurated and almost completely calci- 
fied The w r all of the right ventucle appeared to be a thin membiane distended 
with blood The left ventricle was very small wnth film thick walls, a thickened 
endocardium and numerous chordae tendineae between the papillary muscles 
The pulmonary artery was small compared to the aorta The auricles w r ere vei y 
laige A large membiane resembling a sail hung down m the right ventricle as 
in Ebstein’s case and apparently represented the fused antenor and posterior 
components of the tricuspid valve There was an exaggerated moderator band 
between the conus artenosus and the remainder of the right ventricle fiom 
which aiose a papillary muscle wnth chordae tendineae attached to the large 
membrane and to the uppei pait of the conus arteriosus neai the pulmonary 
valve Other papillary muscles existed lower down in the right ventucle with 
choulae tendineae attached to the membrane A smaller independent leaflet was 
attached to the septum, probably repiesentmg as in Ebstein’s case the septal 
leaflet of the tricuspid valve There was an oval opening into the conus arterio- 
sus between the membiane and the moderator band, and small fenestia also ex- 
isted in the membrane near its edge wdiere it w 7 as attached to the choidae and 
papillaiy muscles The laige auuculai poition of the right ventricle was very 
thin-v T alled and contained almost no muscle tissue The foramen ovale was 
w ide open Eustachian and Thebesian valves persisted 

Geipel 0 (1903) reported three cases of Ebstein’s disease The first was 
that of a museum specimen of a male aged 18 years , the second w'as also that of 
a museum specimen, and the thud was that of a male aged 15 reais wdio for 
tluee months had had edema of the legs and extreme weakness This patient 
had some c\ anosis , the heait was enlarged to left and right, there was gallop 
rhythm, and the heart sounds were weak and diffuse There were pulmonary 
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iales Just befoie death thrombosis occuned m the left femoial vein and the 
light jugular vein, and an embolus lodged in the Sylvian aiteiy In all three 
cases theie was great enlargement of the light side of the heait In the place of 
the noimal tricuspid valve a bioad hand 01 a sack hung far down into the light 
venti lcle, as in the cases pi eviously desci ibed The anterioi leaflet was the best 
developed m all three cases, and it fused with the somewhat less well developed 
posterioi leaflet The septal leaflet was the most poorly developed The orifice 
into the conus foimed by the free edge of the antenoi leaflet the septal leaflet 
and the prominent model ator band was tnangulai 01 oval In case 3 it was 
multilocular dud to excessive development of musculai elements m conjunction 
with the valve In case 1 papillary muscles were either completely lacking oi 
weie very rudimentary Numeious chordae tendmeae were present m all three 
cases, either m groups or disci ete, they were longest on the anterioi leaflet, so 
that that leaflet, the laigest, was most free The septal leaflet was piactically 
devoid of chordae The foramen ovale was patent oi fenestiated in each case, 
but the left auricle was not enlarged m any Geipel called attention to a case 
described by Riecke 7 in 1831 which he considered to be the fiist recorded case 
of this anomaly of the tricuspid valve, but while there aie ceitam resemblances 
it is certainly not the same malformation In Riecke’s case theie were major 
defects of the right auricle , the tricuspid valve was absent, and some muscular 
trabeculae (but not a valve) divided the light ventricle into two cavities 

Malan’s 8 case (1908) was that of a 60 year old man who had presented 
manifestations of heart tiouble for two years before death The heait was 
moderately enlarged, and theie was a loud systolic muimur The liver was en- 
larged, and slight edema was noted At the necropsy numerous splenic infarcts 
and thrombosis of the right iliac and the mesenteric arteiy weie found The 
left ventricle was hypei ti ophied and fibrotic The right auricle and ventricle 
were enlarged The ti lcuspid valve sti etched downward toward the apex The 
anterior component was laige and attached paitly to the annulus fibrosus and 
partly to the anterior wall of the ventncle The othei two leaflets were small 
and attached to the mtei ventricular septum The passage between the auriculai 
poition of the right heait and the conus artenosus was formed by the wall of 
the ventricle and the antei 101 leaflet The valve was attached to the myocardium 
directly by means of choidae tendmeae A large Eustachian valve was present 
Heigel 0 (1913) also leported three cases of this congenital anomaly The 
first case was that of a girl of 10 yeais who had always been well until a week 
before death, when she vomited, became apathetic and complained of substei nal 
pain and then became somnolent with a pulse rate of 56 per minute An early 
systolic murmur was noted There was a little cyanosis Necropsy showed an 
early cerebral abscess with a localized purulent meningitis The liver was con- 
gested The right auricle and especially the right ventricle wei e enlarged, the 
latter being three times as laige as the left ventricle and giving the impiession of 
a thin-walled sac The foramen ovale was wide open, and the Eustachian and 
Thebesian valves were well developed In place of a normal ti lcuspid valve 
there was a broad connective tissue septum which was attached to part of the 
annulus fibrosus and to the anterioi wall of the light ventricle down as far as 
the apex and to the mterventi lcular septum in its lowei part This had a large 
anterior and a smaller posterior component with an opening between, from the 
edge of which short chordae tendmeae passed to a small papillary muscle in the 
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conus aiteuosus and to the model ator band A slit-like opening into the conus 
was lomied b) the thickened fiee edge of the antenor component and the uppei 
pait of the mten enti lculai septum The lowei tiee edge of the anterioi com- 
ponent was attached by choidae tendmeae to anothei small papillaiv muscle in 
the conus A small remnant of a septal leaflet was attached to the uppei part of 
the mterventiicular septum, and in the septum below this theie was a laige 
thickened plaque m the endocaidium The left amide was not enlaiged The 
postenoi leaflet of the initial valve was divided b) a cleft into two equal paits 
Theie was some thickening of the fiee edges of the initial calve and some ot the 
choidae tendmeae Theie cveie two small aieas of thickening of the lett 
aui lculai endocai dium 

Heigel’s 8 second case was a case previously studied by Yeiocay in 1907 
The patient was a girl, aged 3 yeais, with cjanosis and clubbed fingeis and toes, 
who died of measles with bronchopneumonia She had been thought to ha\e 
pulmonic stenosis The heart cvas veiy similar to that of the first case, but 
papillary muscles and tiabeculae were absent oi veiy ludimentaiy, and the 
mitral valve was not abnonnal The foramen ovale was open 

Heigel’s J third case cvas that of a museum specimen of 1855 which Tieitz 
had studied The patient w r as a woman aged 38 > eai s who died of “ paial)sis 
coidis ” The light beai t was quite similar to those of the two pievious cases, 
but the anomalous tricuspid valve was thickei and loughened and was attached 
directly to papillary muscles without chordae tendmeae Also, the foramen 
ovale cvas closed and the aunculai portion of the right ventncle was not so 
laige The light amide and left ventricle were dilated, and in the left ventncle 
below the aortic valve and on the membianous septum theie was a large thick- 
ened plaque 

Blackhall-Morison and Shaw 10 (1919) lepoited the case of a man of 38 
who had had “ heart tiouble” foi three years and who died of pulmonary and 
meningeal tuberculosis There had been marked accentuation of the fust licait 
sound and a precordial systolic biuit The right atmcle and ventncle weie both 
dilated and liyperti opined The columnae cameae cvei e decidedly h\ per ti opined 
and especially one lunning downward and outward fiom the base of the postenoi 
cusp of the pulmonic valve The tricuspid on fiee was dilated The septal leaf- 
let of the tncuspid calve cvas “ fleshy” and “ sessile ” The antenor leaflet w-as 
redundant and attached in its normal position The posterior leaflet coalesced at 
its right boundary w r itli the right limit of the anterior cusp but was attached ab- 
nonnally low' m the ventncle, and its left poition was divided into two paits A 
laige, tough unibi ella-like flap was attached to the ventncle close to its apex, and 
a second smaller poition w'as ‘ fleshy’ and “sessile” The foiamen ovale was 
closed, and there was a well developed Thebesian valce Theie was also con- 
genital absence of one kidney with abnoimal development of the metei on the 
same side 

Blackhall-Morison 11 latei (1922) lepoited the case of a man of 33 jeais 
who had been known to have lieai t tiouble since the age of 21 c eat s and who 
died suddenly The heart was a typical specimen of Ebsteins disease The 
light heart W'as much dilated and its wall very thin The aunculoventnculai 
orifice admitted the whole hand The laigest leaflet of the valve was the an- 
terior, and the septal leaflet was small and attached vertically to the septum 
There w r eie two laige papillary muscles The membianous poition of the m- 
tei venti lculai septum w-as abnoimally large The foramen oiale was closed 
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Ainstems 1 - case (1927) diffeied fiom those pieviously descnbed mainly m 
that the postenoi leaflet of the Bicuspid valve was the largest The antenoi 
leaflet w'as thick and suggested a tiapeze Both antenoi and posterior leaflets 
w'eie attached largel) to the papillai} muscles dnectly The medial leaflet was 
attached dnectly at its fiee edge to the septum by short, delicate chordae 
tendineae All tluee leaflets weie joined togethei, the medial one not being 
independent as m some of the othei cases descnbed There w r ei e two openings 
into the conus aiteuosus, a smaller medial one and a laigei latcial one In the 
wall of the auriculai poition of the ventucle the myocaidium w'as piactically 
absent The pulmonary valves weie thin but somewhat giowm together, wath 
slight stenosis The foiamen ovale was open, and the Eustachian and Thebesian 
valves weie w'ell developed The patient w r as a woman of 20 who had had 
cyanosis of the lips, nose, eats and fingers since eaily childhood, with palpitation 
and dyspnea on exeition and latteily pressing pain ovei the sternum Clubbing 
of the fingeis had existed since the age of 14 yeais, and the patient had never 
menstiuated She developed symptoms and physical signs of advanced pul- 
monary tuberculosis, which caused death The heart was model ately enlarged, 
and there was a systolic-diastolic thrill ovei its left side Ovei the middle of 
the sternum a long diastolic murmur was heaid, while at the apex and the tri- 
cuspid area theie was a loud, long systolic muimui and a shoit diastolic nuumui 
The cervical veins weie distended but not pulsating, the livei w r as neither en- 
laiged nor pulsating Toward the end edema appeared, but the cyanosis became 
less intense 

Finally, the case of Bassen descnbed buefly by Abbott 13 (1928) was that of 
a lad of 16 who died of erysipelas He had had palpitation of the heart and 
dyspnea for seveial yeais and for tw'O yeais piecordial pain, some edema of the 
legs, and cyanosis of the lips and nailbeds Theie was a veiy wade aiea of 
cardiac impulse with great enlaigement of the heart to the left, and theie weie 
systolic and diastolic thrills at the apex, and .systolic murmui s were heard over 
the entile precordium At necropsy chronic passive congestion of the visceia 
and congenital absence of the left kidney and ureter weie found The heait 
was greatly enlarged, due mainly to a much dilated right amide, and the light 
cardiac chambers had extremely thin w’alls The tncuspid valve w'as absent 
from its usual site, but neai the apex of the right ventucle theie w'as a mem- 
branous leaflet Avith a stenosed multilocular onfice leading into a small ventricular 
cavity communicating directly with the pulmonary artery This membrane was 
attached to numerous papillary muscles by “ uneven ” chordae tendineae The 
foiamen ovale w'as widely patent The left ventucle w'as slightly dilated and 
hypertrophied The mitral valve w as slightly thickened along the line of closure 
This was undoubtedly a case ot Ebstein’s disease with definite tricuspid stenosis 
as w ell as regurgitation 

Case Report* 

Clinical Cow sc The patient w'as a white woman, aged 21 years at the time 
of her death On October 4, 1930, at the age of 15 years she had first been examined 
at the Lymanhurst School Heart Clinic of Minneapolis, at which time she had stated 
that a diagnosis of heart disease had been made when she was 7 years old There 
was no history of rheumatic infection She had no complaints, and her general 
condition was good She was a well developed, well nourished school girl There 
w'as no cyanosis or clubbing of the fingers The heart w'as enlarged both to the right 

* Armj Medical Museum Accession No 50981 
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and the left The heart sounds were slow and regular A harsh, blowing systolic 
murmur was heard along the left border of the sternum, with maximum intensity 
m the third left interspace This murmur replaced almost the entire heart cycle 
and suggested a congenital lesion, but there was no thrill The second pulmonic 
sound was somewhat accentuated Roentgenographic examination revealed marked 
cardiac enlargement, and a lateral film made with the esophagus filled with barium 
showed definite posterior displacement of the esophagus The transverse thoracic 
diameter was 24 0 cm , and the total transverse diameter of the heart was 15 0 cm, 
with M L measuring 9 2 cm and M R , 5 8 cm 

The patient was not seen again until January 11, 1933 She still had no com- 
plaints and looked very well The heart w r as essentially the same except for the 
presence of frequent premature contractions The vital capacity was 1500 c c 



Fig 1 Enlarged heart, especially toward the right 


Roentgen-ray examination revealed the same marked cardiac enlargement, with the 
measurements all slightly greater than before 

When examined again on March 31, 1934 she was well except for some dyspnea 
The hands were now cold, clammy and cyanotic, and there was a suggestion of 
clubbing of the fingers The vital capacity was 1420 c c 

On March 13, 1935 the findings were essentially the same, but cyanosis and 
clubbing of the fingers were not definite There were numerous premature beats 
The long, harsh murmur was best heard m the fourth interspace just to the left of 
the sternum and seemed to occupy the entire heart cycle It was fairly well trans- 
mitted toward the apex but v-as not heard beyond the precordium nor m the neck 
The second pulmonic sound was not audible The blood pressure was 104 systolic 
and 90 diastolic The roentgenogram showed the heart to be considerably enlarged 
to both sides (figure 1) There was no enlargement m the region of the superior or 
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median convexities, and although the enlargement in the region of the right auricle 
was most marked and unusual the contour of the heart could not be said to be typical 
of any lesion The transverse thoracic diameter was 25 3 cm , the total transverse 
diameter of the heart was 15 8 cm, with M L measuring 9 6 cm and M R , 6 2 cm 
The vital capacity was only 1000 c c The electrocardiogram showed left axis de- 
viation, rate 72, PR interval 0 16 sec , occasional ventricular premature beats, QRS 
0 16 sec in Leads I and II, and 0 12 sec in Lead III , P-wave positive in all leads , 
T-waves m Lead I variable and either positive or negative (figure 2) The second 
lead was most interesting m that it showed changes m the shape of the main ven- 
tricular complexes, suggesting that the excitation wave was taking different directions 
at different times 
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Fig 2 Conventional three leads left axis deviation, prolonged QRS complexes, 
variation in form of ventricular complexes, Lead II 

The patient attended a dance on the night of June 29, 1936 and was apparently 
m her usual good health when she retired at 10 pm Her parents were awakened 
by a noise in her room at about 2am the same night and upon investigation found 
her to be dead in bed 

Neciopsy Necropsy was performed at 9 30 a m , June 30, ‘1936, by Dr J S 
McCartney of the University of Minnesota School of Medicine There was no 
cyanosis or edema Except for the heart there was little to be found besides intense 
acute congestion of the spleen which weighed 275 gm , of the liver which weighed 
1525 gm , and of the kidneys which were not enlarged The lungs presented no evi- 
dence of congestion or edema 

Gross Description of the Hecnt The pericardial sac measured 15 cm m its 
transverse diameter The heart appeared to be enormous When emptied of blood 
it weighed, however, only 275 gm Even upon superficial inspection it was evident 
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that the great size of the organ was due to tremendous dilatation of its right chambers 
Externally the right ventricle appeared to be moderately enlarged, but what seemed to 
be the right auricle was a very dilated, thin-walled chamber which obviously en- 
croached upon the right ventricle Its inferior and posterior walls were especially 
thin The venae cavae were m their normal positions with respect to the right 
auricle, which formed the right one-third of the anterior surface of the heart, the 
pad of fat about 3 5 cm in diameter and about 1 0 cm in its thickest part The 
left ventricle and auricle were both relatively small, and the former occupied very 
little of the anterior surface of the heart and practically none of the apical portion 
The mouths of the pulmonary veins were not present m the specimen after removal 
from the body, but it was certain that they occupied their usual position The aorta 
and pulmonary artery were joined with their proper ventricle and were in normal 
relation to each other The auricular appendages were in their normal positions 

After opening the heart in the usual manner it was seen that both the right 
auricle and ventricle, especially the former, were greatly dilated and that the tricuspid 
valve was displaced and malformed The left auricle and ventricle were compara- 
tively small but appeared normal The two coronary arteries, which were pliable and 
smooth-walled, had their usual origin The circumflex branch of the right passed 
obliquely downward and toward the right on the anterior surface of the heart and 
then toward the left to the very inferior edge of the heart, forming a semicircle 
This apparently anomalous location was due to the great enlargement of the right 
auricle, which formed the right one-third of the anterior surface of the heart, the 
vessel was actually in its normal location in relation to the right auricle and ventricle 
The left coronary artery divided as usual into the anterior interventricular artery 
and the left circumflex artery The latter ended in two large branches, one on the 
lateral wall of the left ventricle which ran obliquely anteriorly and downward from 
the posterior junction of the auricles and the ventricles, and another which ran down- 
ward from this point toward the lower edge of the heart on the posterior wall of the 
right ventricle and apparently represented the posterior interventricular artery, al- 
though it did not lie in the posterior interventricular sulcus 

The aortic valve appeared normal and measured approximately 5 0 cm in cir- 
cumference The membranous pcfrtion of the interventricular septum was quite 
small, the muscular portion reaching almost up to the base of the aortic valve The 
mitral valve had its normal structure and its normal chordae tendineae and papillary 
muscles The mitral orifice was about 9 0 cm in circumference The thickness 
of the left ventricle near its base was 1 0 cm The depth of this ventricle was 7 0 
cm The endocardium of the left auricle and ventricle appeared normal, as did 
their musculature 

The right side of the heart presented a very anomalous appearance and was a 
typical example of Ebstein’s disease (figures 3 and 4) By far its greater part 
functioned as the auricle, since the tricuspid valve was displaced down into the 
ventricle, its line of attachment passing around the wall of the ventricle in a vertical 
direction instead of transversely between the auricle and the ventricle, dividing the 
ventricle into a proximal auricular two-thirds and a distal one-third which functioned 
as a ventricle However, the true auricle and ventricle were joined as normally at 
the annulus fibrosus, which ran transversely, and the true auriculoventricular orifice 
was wide open and actually dilated There was a very definite Eustachian valve m 
its normal location, and the coronary sinus was m its normal situation below this, 
although it did not have a Thebesian valve The fossa ovahs was at its normal site 
but was patent, there was a thick fold in the left auricle across the foramen male, 
which was open at the top This fold apparently made closure of the foramen fairly 
competent except for a small fenestrum in the lower part of the fold The pectinate 
muscles of the right auricle were normal and had their origin at the annulus fibrosus 
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The auricle bulged far out and its wall was translucent and composed almost entirely 
of connective tissue The central fibrous body was in its normal position 

The anterior papillary muscle of the right ventricle was displaced from its 
usual site downward and forward toward the very apex and lay in the functional 
right ventricle beneath the displaced tricuspid vahe The tricuspid valve formed a 



Fig 3 Open right auricle and ventricle RA, true right auricle, FO, foramen ovale, 
CS coronary sinus orifice, RV 1 , auricular portion of right ventricle, AL 1 , anterior leaflet 
of tricuspid valve (mam portion) , FB, central fibrous body (oval in broken line) , PV, 
pulmonary valve, ML, medial leaflet of tricuspid valve, CA, conus arteriosus, MB, 
moderator band, RV 2 , functional right ventricle, PL, posterior leaflet of tricuspid valve, 
AL- anterior leaflet of tricuspid valve (lower end) , PM, papillary muscle (not visible) 
Vertical broken line indicates line of attachment of tricuspid valve, horizontal broken line 
indicates true auriculoventricular junction 

continuous fold around the interior of the right ventricle and could be divided only 
arbitrarily into three leaflets The septal or medial leaflet was attached vertically to 
the upper half of the interventricular septum below and anterior to the central 
fibrous body It had short broad chordae tendmeae passing forward into the promi- 
nent moderator band This leaflet passed downward to fuse without a definite line 
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of demarcation into the much dislocated posterior leaflet, the free edge of which was 
rounded and thickened but not apparently diseased It was about 1 5 cm wide, and 
its attachment was vertically downward along the middle of the interventricular sep- 
tum toward the apex On its septal surface it was attached to a small teat-like 
papillary muscle, and at its lower extremity it was attached directly on its under 
surface to the papillary muscle m the apical region of the ventricle already referred 
to Near the apex it fused with the larger anterior leaflet The latter was attached 
at its upper limit to the annulus fibrosus and anterior upper limit of the interven- 
tricular septum, being fused with the medial leaflet where one stout chorda tendmea 
also attached it to the upper poition of the moderator band Its line of attachment 



Fig 4 Anterior view of right auricle and ventricle held open at anterior incision, 
looking into functional right ventricle, RV 2 , and conus arteriosus to right of moderator band, 
MB A, aorta, PV, pulmonary valve, ML, medial leaflet of tricuspid valve, PL, posterior 
leaflet of tricuspid valve , AL, anterior leaflet of tricuspid valve , RV 1 , exterior of auricular 
portion of right ventricle, RA, exterior of lower portion of enlarged right auricle 

then passed down the anterior wall of the ventricle toward the apex where it fused 
with the posterior leaflet It was roughly triangular and about 2 5 cm wide m its 
widest portion Its free edge was rounded and thickened like that of the posterior 
leaflet It had a few delicate chordae tendineae attached to the under surface of its 
apical portion which fixed it lightly to the apical part of the ventricle, but its mam 
attachment there was directly to the papillary muscle The line of attachment of the 
whole valve measured about 12 0 cm 

The moderator band ran obliquely downward and forward from below the 
central fibrous body between the conus arteriosus and the small part of the right 
ventricle below and anterior to the displaced tricuspid vahe It formed a muscle 
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septum dividing the conus arteriosus from the functional right ventricle and was 
attached to the anterior part of the interventricular septuiq and the anterior wall of 
the conus In its upper portion it was merely a trabeculum protruding from the inter- 
ventricular septum, but m its lower half it was very broad, fan-shaped and thinner, 
and projected far out into the ventricular cavity and the conus 

The apical region of the ventricle beneath the tricuspid valve was a small 
chamber divided into two parts by the papillary muscle and a small muscular trabe- 
culum joined to it These spaces communicated with the small portion of ventricle 
between the valve and the broad moderator band by means of a cleft 

Histologic Study of the Heart Two large blocks of tissue were excised from 
the heart which included most of the auriculoventricular septum and all of the inter- 
ventricular septum These blocks were imbedded in paraffin, and serial sections of 
10 microns thickness were cut horizontally from above downward All sections were 
mounted, and every fifth section down to section 670 of block 1 and every tenth 
section beyond that was stained with Masson’s trichrome stain There were 2820 
sections made from block 1 and 1680 from block 2, making a total of 4500 sections 
The auriculoventricular node and bundle were quite normal in structure and in their 
relationship to the true right auricle and the central fibrous body (figure 5) The 
division of the bundle of His into its two branches began at about section 490 On 
the right side of the interventricular septum the tricuspid valve was seen to be at- 
tached to the right of the middle in a vertical direction from above downward The 
moderator band became more and more prominent as the sections descended, until in 
the lower part of block 1 it formed a high, moderately thin projecting muscular 
band at the anterior edge of the septum The right bundle branch, normal in struc- 
ture throughout its course, ran at first directly beneath the line of attachment of 
the septal leaflet of the tricuspid valve in a rather prominent small projection, sur- 
rounded on its peripheral and lateral sides by a fibrous rim and deeply by the septal 
musculature (figure 6) It changed in shape in its transverse section as it descended, 
becoming first fusiform, then roughly triangular and then oval It gradually moved 
anteriorly from the middle of the septum, leaving the projection mentioned at about 
section 800 and moving toward the base of the moderator band which it reached at 
section 1060 It was subendocardial in this migration The right bundle branch 
then gradually ascended along the posterior edge of the moderator band, lying beneath 
the anterior attachment of the septal leaflet as it ascended The branch then gradually 
passed up to the unprotected summit of the moderator band which it reached at about 
section 2500, becoming a little deeper with a small rim of myocardium between it and 
the endocardium (figure 7) Below the middle of the interventricular septum in 
block 2 the moderator band became divided gradually from summit to base by a cleft, 
and the right bundle branch gave components to the two parts, spreading out broadly 
beneath the endocardium along the adjacent sides of the cleft and finally in the upper 
third of the block losing its identity (figure 8) The trabeculae carrying the bundle 
branch were at the base of the fan-hke expansion of the moderator band 

The left bundle branch appeared quite normal m structure and location through- 
out its course beneath the endocardium covering the left side of the interventricular 
septum (figures 5, 6, 7 and 8) It gradually spread out to become broader and 
broader About the middle of the septum it became definitely thicker in parts and 
began to divide into anterior and posterior divisions, which passed down toward the 
base of the anterior and posterior papillary muscles respectively and finally lost their 
identity in the lower part of the septum 

The endocardium and myocardium presented no evidence of ancient or recent 
inflammation, except for a small mass of fibrous tissue in the myocardium at about 
the middle of the septum and near its right ventricular surface, and changes in the 
wall of a moderately large intraseptal artery in the same general locality These 
changes were suggestive of, but not pathognomonic of ancient rheumatic arthritis 
Practically all other arteries appeared quite normal 
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Discussion of Case 

The case was a typical example of Ebstein’s disease Congenital heart dis- 
ease was diagnosed, but the type of malfoimation could not be determined before 
death The electrocauhogiaphic abnormalities suggested left bundle-branch 
block (new terminology ) , and it had been hoped that the histologic study would 
show definite evidence that would aid in settling the controversy now waging 
concerning the terminology of intraventricular block However, the left bundle 
branch was entirely normal, and although the course of the right bundle branch 
was somewhat abnoimal it conformed m a general way to that of the normal 
heart, and the blanch was not interrupted at any pait of its mici oscopically 
recognizable portion One must conclude, therefore, that the electrocardiogram 
can not definitely be designated as that of bundle-branch block but rather of left 
axis deviation due perhaps to an electrical imbalance between the right and left 
ventricles associated with prolongation of intiaventncular conduction time 

Of the cases described in the hteiature this case seemed to resemble most 
closely that of Arnstem The components of the three leaflets were fused and 
continuous, and it was impossible to say exactly what their limits were The 
valve was obviously incompetent, and ti lcuspid regurgitation must have occurred 
However, the extracardiac signs of this djsf unction were lacking because of 
hemodynamic properties which will be discussed later 

Comparison of Cases 

The 16 cases of Ebstein’s disease wei e similar in their fundamental nature, 
namely, the displacement of the valve downward into the right ventricle In all, 
the anterior leaflet was partly attached to the annulus fibrosus, whereas the pos- 
terior leaflet had usually very little connection with it, and the medial or septal 
leaflet was attached to it m some cases and not in others In almost all of the 
cases the anterior leaflet was much largei than the other leaflets In some cases 
the septal leaflet appeared as an isolated, almost functionless flap attached to the 
interventricular septum, and in otheis it was an integral part of the whole valve 
In some, the valve resembled a flapping sail, whei eas in others, as m our case, it 
did not give that impression because the leaflets, especially the anterior, were 
either not so large or were moie closely held by chordae tendineae and papillary 
muscles to the ventricular wall There was considerable variation m the num- 
ber, size and position of the papillary muscles and chordae tendineae In some 
there were both present , m others there were mainly only papillary muscles or 
only chordae The so-called moderator band, which m the human heart is usu- 
ally poorly developed, was frequently much enlarged 

The amount of the ventricular cavitv proximal and distal to the valve varied, 
but the distal portion was usually much smaller than the proximal, a condition 
which was exaggerated by the usually great dilatation of the so-called auricular 
portion of the ventricle The degree of dilatation pioximal to the valve, as well 
as the thinness of the vail, was apparently deteimined by the amount of regurgi- 
tating blood and possibly by the length of life In all of the cases the true 
auriculoventncular ostium was enlarged, but there was considerable variation in 
the position, form and size of the actual valvular orifice betv een the auricular 
portion of the ventricle and the remainder of the ventricle, which consisted 



1060 


WALLACE M YATER AND MORSE J SHAPIRO 


mainly of the conus arteriosus In all of the cases it appeared probable that the 
valve was incompetent to close its orifice completely, thus allowing regurgitation 
In one case, at least, there was also definite stenosis of the onfice Theie was 
consideiable vanation in regaid to accessory fenestia of the leaflets The pul- 
monary conus vaned moderately m size and m the thickness of its wall, and 
there were also variations of a relatively minor natuie in the pulmonic valve 

Associated cardiac anomalies weie of minor nature The most common and 
most important was the patency of the foiamen ovale, but this was not present 
in all cases It was undoubtedly secondary to the inci eased pressure in the right 
auricle The amount of blood flowing through it into the left auricle was not 
sufficient m most cases to cause appreciable enlargement of that chambei, since 
there was probably a diminished amount of blood flowing into the left auricle 
fiom the pulmonary circulation There was considerable variation in the Eus- 
tachian and Thebesian valves, and when well developed they were probably of 
some importance m preventing the back flow of blood into’ the venae cavae and 
the coronal y sinus 

The split posterior nntial leaflet in one case was of intei est, but only as an 
associated anomaly 

The thickened endocardial plaques and the thickenings of valve leaflets and 
choidae tendineae in a few of the cases were probably only incidental 

Explanation or the Anomaly 

Opinions have varied as to the cause of the anomaly A few authors have 
attached great importance to inti a-utei me endocarditis, but this, when it occurs, 
is probably only incidental and due to the piedisposition of such malformed parts 
to inflammation The most plausible explanation seems to be that of MacCal- 
lum , 4 who states “ The valves are, of course, formed on the medial side by a 
prolongation of the septum intermedium, on the lateral side by an involution of 
the wall of the auricular canal If in an eaily stage these endothelial cushions 
reach a greater extent than normal and retain then attachment to the muscular 
trabeculae, they v r ould in time become a membiane, supported by musculai 
trabeculae This might occur only on the lateral side, the valves produced from 
the septum developing in part normally The fiee edge has possibly lost its 
muscular attachment as a result of the inefficiency of muscular action m the di- 
rection in which the blood stream affects it ” 

The malformation occurs only m the otherwise essentially completely devel- 
oped heart and probably before the eighth week of fetal life According to 
Mall the posterior leaflet develops independently from the posterior wall of the 
endothelial tube, while the others originate from the endothelial cushions In 
Ebstein’s disease the postenor leaflet is the most anomalous, while the medial 
leaflet, though deformed, has always the most normal parts Heigel believes 
that the usual large size of the anterior leaflet may be due to a compensatory 
effort 

Clinical Features 

It wmuld appear to be impossible to make the diagnosis of Ebstein’s disease 
during life The type of enlargement of the heart is not characteristic Theie 
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may be both systolic and diastolic murmuis, with or without a thrill, but more 
often there is only a long, loud systolic muimur of greatest intensity in the third 
and fourth intercostal spaces close to the left border of the sternum The pul- 
monic second sound is usually not accentuated 

Cyanosis and clubbing of the fingei s may or may not be present The pres- 
ence of cyanosis depends, of course, upon the amount of venous blood flowing 
into the left auricle thiough the foramen ovale and the degree of diminution of 
the flow of blood into the pulmonary artery The amount of cyanosis in one 
case decreased near the end of life, probably because the failing right ventricle 
ejected less venous blood through the foramen ovale 

The signs usually associated with tricuspid insufficiency, such as positive 
venous pulsation m the neck and pulsating liver, occur usually only when heart 
failure is precipitated by some serious infection, piobably mainly because of the 
great enlargement of the right auricular poition of the heart, which acts as a 
reservoir, and partly in most cases because of the patency of the foramen ovale 
The musculature of the auricular poition of the right ventricle is frequently 
practically absent, so that this portion of the ventricle plays little part in pro- 
pelling blood up toward the tiue auricle 

The condition is compatible with long life, and death from heart failure alone 
is not the rule Three patients died unexpectedly The occurrence of pul- 
monary tuberculosis in four of the cases is intei esting, showing perhaps an in- 
creased susceptibility of the lungs because of their reduced blood supply, as m 
cases of pulmonary stenosis 

Retarded development m the early years of life was noted in several cases, 
but usually after puberty growth was speeded up In one case menstruation did 
not occur, and the uterus was found to be hypoplastic 

Other Examples of Congenital Tricuspid Insufficiency 

Ebstein’s disease is not the only cause of congenital tncuspid insufficiency 
As other interesting examples we should like to refer to the cases of Hotz and 
of Ariel Hotz 14 reported two very similar cases, one a girl who died at the 
age of 13 years, the other a boy who died at 12 In both cases there was 
cyanosis In both the heart was enlarged, with accentuation of the pulmonic 
second sound, and i oentgenograms showed marked enlargement m the region of 
the pulmonary conus In one there was a variable soft systolic murmur , m the 
other there was no murmur, but toward the end paralysis of the left recurrent 
laryngeal nerve and diminution of the left radial pulse developed due to pressure 
upon the nerve and the aortic arch by the greatly enlaiged pulmonary artery and 
right auricle Death was due to heart failure with tricuspid insufficiency m both 
cases Necropsy revealed that the tricuspid valve had only two short leaflets m 
one and one well developed and two rudimentary leaflets m the other 

In Ariel’s 15 case a cyanotic male infant died after tw'o days There were 
lobar pneumonia and passive congestion of all of the organs ” Both the mitral 
and tricuspid valves were represented by tumor-like processes which were in- 
terpreted as congenital o\ergrowths or hyperplasia of the embryonic connective 
tissue of the endocardial cushions Microscopic sections show ed these anomal- 
ous valves to consist of avascular, thick collagen fibers 
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Summary 

Ebstein s disease of the heart is a rare congenital malformation consisting 
essentially of downward displacement of the tricuspid valve in an otherwise 
completely developed heart The right auricle is greatly enlarged, and the 
foramen ovale is usually patent The true right auriculoventricular ostium is 
enlarged The tricuspid valve is obviously incompetent, but venous congestion 
and pulsation do not occur unless an additional stiam or damage precipitates 
heart failure The condition is not incompatible with long life Pulmonary 
tuberculosis is a common complication, piobably because of reduced pulmonary 
blood flow The lesion may be suspected with other possibilities but can not be 
positively diagnosed during life 

The sixteenth case is reported The patient was a woman aged 21 years 
who was known to have a congenital heart lesion and who died unexpectedly 
Necropsy revealed only the heart lesion and acute congestion of the viscera 
The electrocardiogram had revealed left axis deviation and prolonged intra- 
ventricular conduction time Histologic study of the conduction system by 
means of 4500 serial sections did not reveal any significant lesion, although the 
course of the right bundle branch was somewhat anomalous 
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EDITORIAL 

THE INCIDENCE OF TRICHINOSIS 


Hall and Collins 1( 2 * 3 have recently reported a study of 300 human dia- 
phragms from autopsy cases in 10 hospitals m Washington, D C , and from 
one hospital in Baltimore which showed that trichinae were present in 13 67 
per cent This figure seems surprisingly high but as Hall points out this 
is only because we look upon human trichinosis as a rare disease Previous 
investigators m different parts of the country have all agreed that latent 
trichinosis as evidenced by infestation of the diaphragm with trichinae is 
to be found in a significant percentage of the population A tabulation of 
earlier investigations shows percentage incidences found in different sections 
of the country ranging from 3 5 per cent m New Orleans to 27 6 per cent in 
Boston In general the highest incidences were found on the east and west 
coasts and the lowest in the far south 

This geographic variation the authors are inclined to attribute chiefly 
to garbage and swill feeding of pigs near the large eastern and western 
population centers whereas in the south it is more usual for swine to run 
free m the woods and forage for themselves In swill and garbage pork 
scraps are found and such scraps containing trichinae perpetuate the disease 
m swine The eating by hogs of trichinae infested rats is a less frequent 
cause Both Hall and Schwartz m separate studies showed that live 
trichinae are far more frequently found in garbage-fed than in gram-fed 
hogs The incidence m garbage-fed hogs was 4 8 to 5 per cent and in 
gram-fed hogs 1 to 1 5 per cent It is of interest to note that trichinae 
are to be found far more frequently in the human than m the porcine in- 
habitants of the United States 

The above data as to geographic variations of incidence m man are not to 
be accepted as conclusive The number of cases studied and the methods 
employed m their study have been too variable to warrant entire confidence 
m any statistical interpretations Hall and his coworkers believe, how- 
ever, that few errors are made m the interpretation of the finding of en- 
cysted living or dead trichinae since these are easily recognized, but they 
feel that unless two or more methods are used many positive cases will be 
overlooked In their studies they made a direct microscopic examination 
of one gram of diaphragm muscle pressed flat between heavy glass plates 
In addition varying amounts, averaging 113 grams, of diaphragm were 
digested m artificial gastric juice for approximately 24 hours and the re- 

1 Hall, M C , and Collins, B J Studies on trichinosis 1 The incidence of trichinosis 
as indicated by postmortem examination of 300 diaphragms, Public Health Reports, 1937, 
In, 468-490 

, ^ Studies on tnchinosis III The complex clinical picture of trichinosis 

and the diagnosis of the disease, Public Health Reports, 1937, In, 539-551 

Hall, M C Studies on trichinosis IV The role of the garbage fed hog in the 
production of human trichinosis. Public Health Reports, 1937, hi, 873-886 
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sultant mixtuie poured on the screen of a Baeimann apparatus The water 
coming through as well as the material on the screen were examined for 
trichinae The microscopic press-preparation was found most valuable for 
detecting encysted dead lai vae while live lar\ ae were more readily discovered 
by the digestion-Baermann method The authors believe that only through 
semi-quantitative methods applied to \ery large series of cases in different 
localities can we obtain a moie accurate picture of the pievalence of this 
potentially serious condition 

In the various reports on the incidence of trichinosis m the United States 
as determined by postmortem studies of the diaphi agmatic muscle Hall 
found 222 positive cases leported He was unable to find evidence that a 
diagnosis of trichinosis had been made in life in a single one of these 222 
cases One reason for this lack of recognition of the infestation may be 
that m a majority of the cases the number of larvae which enteied the cir- 
culation and eventually became encysted in the muscles was too small to 
have caused definite clinical symptoms It is not known of course whether 
the number of larvae per gram of diaphi agmatic muscle is a dependable index 
of the concentration of larvae in other portions of the body We do know 
that the diaphragm is umfoimly attacked and usually contains a high con- 
centration of trichinae Hall’s and Collins’ caieful work gives the number 
of trichinae per gram in each of then 41 positive cases This number is 
found m their tabulation to vary between 0 006 and 993 In only two 
cases were there more than 100 trichinae per gram and m only 11 cases were 
there more than 10 per gram In 14 cases the average number was less 
than 1 per gram No information is yet available to indicate what degree 
of infestation is necessary to produce the clinical pictuie of trichinosis but 
it is probable, Hall and Collins feel, that cases with less than 1 trichina per 
gram of muscle present few symptoms, and that those with over 100 
trichinae per gram show a clear cut clinical picture of trichinosis Between 
these extremes there must occur many cases with mild or atypical symptoms 
which we do not at present associate with clinical ti ichinosis There is here 
undoubtedly an unexplored clinical field In addition to the symptoms now 
usually considered as cardinal — gastrointestinal disturbances, fever, sub- 
orbital edema, painful muscles, pneumonia — we must learn to suspect of 
trichinosis infestation cases showing cei tain ocular lesions, atypical myo- 
cardial involvement, menmgismus, encephalitis with stupor, diaphragmatic 
pleurisy, urticaria, etc The search for eosmophiha, the biopsy of muscle, 
the search for trichina larvae in the blood and cerebrospinal fluid, the skin 
test and the precipitin test should be applied more freely m our clinical 
investigations of obscure disease processes 



REVIEWS 

The Pi actitioncr’s Libiaiy of Medicine and Suigery Supervising Editor, George 
Blumer, MA (Yale), MD, FACP , David P Smith Clinical Professor of 
Medicine, Yale University School of Medicine, Consulting Physician to the 
New Haven Hospital Volume XII Pieventive Medicine and Hygiene As- 
sociate Editor Ira V Hiscock, M A , C P H , Professor of Public Health, Yale 
University School of Medicine xxxviu + 993 pages, 45 illustrations D 
Appleton-Century Company, Inc , New York 1937 Price, $10 a volume 

The previous eleven volumes of The Practitioner’s Libiary have been reviewed 
in the Annals as they have appeared The twelfth volume, Pieventive Medicine and 
Hygiene, is an interesting and valuable addition to the set Twenty-five authors, 
each chosen for special knowledge of some particular field, have contributed the 
forty-two chapters The associate editor, Ira V Hiscock, has himself provided nine 
chapters The subject matter is grouped mto four parts of which Part I deals with 
Individual Hygiene Of special interest to the general practitioner are the chapters 
m this section on General Considerations Concerning the Periodic Health Examina- 
tion by Haven Emerson and on The Content and Technics of Periodic Health Ex- 
aminations by Harold S Diehl The benefits of an annual or semi-annual health 
audit so overwhelmingly outweigh the arguments against this procedure that the 
practitioner must be prepared to meet an increasing demand for this form of service 
Unless the periodic examination is conducted in a thoroughly scientific manner and its 
results properly recorded by some such method as described in these chapters, its 
value may be lost and the procedure fall mto disrepute The practitioner will find 
these chapters full of practical suggestions applicable to lus routine examinations 
of sick people as well as of those who are presumptively in a state of health The 
chapter on Sex Hygiene by M J Exner and W F Snow is especially valuable In 
it the practitioner will find safe and reasoned answers for the many questions which 
are asked him about juvenile sexuality, masturbation, continence and sex-adjustment 
m marriage Part II is devoted to Group Hygiene and will prove of special use to 
the physician who is the health advisor to a rural community The hygiene of the 
home and of educational institutions and the health hazards of farming are topics 
which are fully developed Part III deals with Community Health and here will be 
found basic information on the protection of food and water supplies and on sewage 
disposal In the smaller communities the physician is frequently called upon to 
advise or even direct in such matters Likewise the control of communicable diseases 
in general, and of tuberculosis and the venereal diseases in particular, is discussed 
here Part IV covers The Prevention of Specific Diseases The chapter on Pre- 
vention of the Infectious Diseases is by William H Park and Morris Seigel , those 
concerned with Toxic and Physical Agents by Emery R Hayhurst It is impossible, 
in a limited review, to refer specifically to each of the chapters treating of prevention 
of disease m various anatomical systems As the reviewer has had occasion to write 
m regard to preceding volumes, this series is remarkably free from typographical 
errors for a first edition There is an unavoidable variance in literary style and an 
occasional lapse into medical slang which is out of harmony with the dignity of the 
work as a whole Should we be alarmed or relieved that (p 853) “The mortality 
m the best clinics is from 2 to 8 per cent of all prostates who enter,” or that (p 855) 
“ The future of the testicular tumors is always in doubt The nice press work and 
adequate indexing which have been found m previous volumes are maintained here 
This twelfth volume is a worthy addition to the Libiary , and fully qualified to stand 
alone as an adequate textbook of Preventive Medicine and Hygiene 
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Orthodiascopy By Chester M Kurtz, MD, FA CP, Assistant Professor of 
Medicine, University of Wisconsin, Cardiologist to the State of Wisconsin Gen- 
eral Hospital 247 pages, 15X22 cm, indexed The Macmillan Company, 
New York 1937 Price, $3 SO 

The author describes the technic of recording orthodiagrams and the apparatus 
necessary The normal cardiac silhouette is depicted and m subseqkent chapters 
alterations from normal m size and silhouette due to the various diseases of the heart 
are discussed The author’s observations indicate that the method of determining the 
frontal area of the heart desciibed by Hodges and Eyster gives the most reliable 
evidence of cardiac enlargement and nomograms for determining the expected (nor- 
mal) frontal area are presented The author holds that the combination of fluoroscopy 
and orthodiascopy is the most valuable loentgenologic method of examining the heart 
and recording its size and contour With this point of view the reviewer is in entire 
accord However, no roentgenologic method as yet devised gives infallible evidence 
as to whether lesser deviations from an expected normal mean cardiac enlargement 
Such decisions ultimately must be based not on measurements alone but on other con- 
siderations as well It is only fair to state that the author recognizes this fact in 
spite of his enthusiasm for the methods described It would have been wise to have 
stressed it more For many reasons it would seem obvious that the cardiologist is the 
logical person to perform such examinations This book is recommended to those 
interested in this subject 

W S L , Jr 

Biological Time By P Lecomte du Nouy, Chief of the Division of Molecular 
Physics, Pasteur Institute, Paris , formerly Associate Member of the Rockefeller 
Institute Foreword by Alex Carrell, M D ix + 180 pages , 20 X 12 5 cm 
Macmillan Co New York 1937 Price, $2 00 

This interesting volume is divided into three mam headings The first, entitled 
“ The Biological Problem and Methods,” compares the methods of the physical 
scientist with those of the biologist and in it the limitations of physical methods in 
biology are emphasized 

The second division of the book is entitled, “ Cicatrization of Wounds and Tissue- 
Culture ” In this a comprehensive survey of the cicatrization of wounds on indi- 
viduals of various age groups is reported Many of the observations of the author 
were made on soldiers during the World War The rapidity of healing m the young 
and the delayed cicatrization in late life are clearly demonstrated Many diagrams 
are included illustrating these phenomena Further work in this section is reported 
on the speed of cicatrization with respect to the area of the wound Several curves 
expressing this relationship in various wounds are given and a general exponential 
equation giving mathematical expression to the subject has been developed 

Part three is entitled, “Time” Much space is given to a consideration of the 
ldiology of tune as one of the spacial dimensions Man’s concept of time was plotted 
against his age and interestingly enough the hyperbolic curves obtained by the 
plotting of man’s concept of the time against age and wound cicatrization against 
age comcide Finally the author questions v'hether quantitative symbols will ever 
express life or psychological phenomena in general — for mathematics cannot express 
the beautv life so often embodies 

This book should capture the imagination of the scientifically minded physician 
J C K, Jr 
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The Postmortem Examination By Sidney Farber, MD, Associate in Pathology, 
Harvard Medical School 201 pages, 16X23 5 cm Charles C Thomas, 
Springfield, 111 1937 Price, $3 50 

Beginning with a brief historical introduction which sketches the influence of 
the necropsy upon clinical medicine, this manual proceeds with a detailed consideration 
of the methods employed in the systematic postmortem examination The clinical 
methods of Virchow and Rokitansky are used as the basis of the discussion with 
alternative procedures mentioned when indicated The exposition is detailed and 
clear Helpful illustrations are included from time to time A brief reference to 
the problems presented by the medico-legal postmortem is given, but the reader is 
referred to other sources for more complete information Because of the author’s 
experience, the section devoted to necropsies on infants and children is of especial 
interest Included also are helpful tables of average weights of organs m both 
adults and children An adequate index is presented The book can be heartily 
recommended as a useful guide for the neophyte and one which points the way toward 
a high standard of excellence in the performance of the postmortem examination 

MSS 

William Withering The Int ; oduction of Digitalis into Medical Practice By Louis 
H Roddis, M D , Commander, Medical Corps, U S N 131 pages , 14 X 19 5 
cm Paul B Hoeber, Inc New York 1936 Price, $1 50 

The reviewer has not previously read a biography of William Withering, and 
indeed no other seems to be extant The author’s source material is revealed in 
the appendix and includes the memoir by Withering’s son One does not gam a very 
adequate impression of the personality of the man from this biography, but this is 
doubtless due to the lack of material from which to draw such a picture rather than 
to any fault of the author We do see Withering to be a man interested m many 
scientific pursuits as so many were in his time We find him to be a botanist of note, 
a mineralogist, a student of climatological phenomena and an observing clinician 
He was interested in the social movements of his day and was a sympathizer with the 
French Revolution His medical fame has a secure base m his observations on 
digitalis This drug was first brought to his attention in 1775 as a “ family recipe 
for the cure of dropsy ” With his botanical knowledge it was not difficult for him 
to discover that the foxglove was the active ingredient The author quotes frequently 
from Withering’s writings and includes m the text the section of the book on digitalis 
dealing with Preparation of the Drug, Effects, Rules and Cautions, Constitution 
of the Patients, Inferences Although Withering attributed the therapeutic qualities 
of foxglove to a diuretic action, but little has since been added to his clinical observa- 
tions 

W S L , Jr 

Weight Reduction , Diet, and Dishes By E E Claxton, MB, BS (London), 
D T M and H 199 pages, 14X22 cm William Hememann (Medical 
Books) Ltd, 99 Great Russell St, London, W C I 1937 Price, 8s 6d net 

This is a readable and useful book on the treatment of overweight, couched in 
language midway between vernacular and textbook Endowed with British whimsj, 
and aimed for the use of the lay person, it proceeds with moderate pedagogical repe- 
tition at a slow and steady pace There is an unusual plowing up of superstitions 
and a most serious discussion of the disadvantages of being fat The “ banana and 
milk” diet is properly expounded An undue emphasis is put on salt and on the 
ductless glands which are dragged in as a sort of deus ex machma whenever the 
discussion seems to be getting out of hand The recipes are abundant and explicit 
They are unusual m that they make individual servings It will be a useful hand- 
book for cooperative patients, and an acceptable textbook for dieticians and students 

C A 
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Nezv Life Membci Dr Louise Tayler-Jones (Fellow), McLean, Va , became 
a Life Member of the American College of Physicians on November 11, 1937 

Gifts to the College Library 

Receipt is gratefully acknowledged of the following donations to the College 
Library of publications by members 

Books 

Rear Admiral C S Butler (MC), U S N (Fellow), Washington, D C — an 
autographed copy, “ Syphilis Sive Morbus Humanus ” , 

Dr William Fitch Cheney (Fellow), San Francisco, Calif — “The Diagnosis and 
Treatment of Diseases of the Stomach and Intestines ”, 

Dr J C Geiger (Fellow), San Francisco, Calif — “Bacteriology of Specific Com- 
municable Diseases Handbook of Public Health Bacteriology”, 

Dr Frank H Krusen (Associate), Rochester, Mmn — an autographed copy, “Physical 
Therapy in Arthritis ” , 

Dr Aaron E Parsonnet (Fellow), Newark, N J, and Dr Albert S Hyman (Fel- 
low), New York, N Y — “Applied Electrocardiography”, 

Dr Bernard L Wyatt (Fellow), Tucson, Ariz — an autographed copy, “Chronic 
Arthritis and Fibrositis ” 


Rep i mts 

Dr Marcos Fernan-Nunez (Associate), Milwaukee, Wis — “Medicine as a Career”, 
Dr Fred M F Meixner (Fellow), Peoria, 111 — “Treatment of Pneumonia”, 

Dr Lewis J Moorman (Fellow), Oklahoma City, Okla — “Francis Adams of 
Banchory”, “Medicine Versus State Medicine”, “Multiple Calcifications in 
the Spleen”, “The Home Versus the Preventorium in the Management of 
Tuberculosis Contacts”, “The Tuberculosis Problem” 

Acknowledgment is also made of the receipt of a report prepared by the Bureau 
of Medical Economics of the American Medical Association, entitled “ Group Hos- 
pitalization ” 

Dr Currier McEwen (Fellow), New York, N Y, has been appointed Dean of 
the New York University College of Medicine Dr McEwen is thirty-five years of 
age, the youngest medical college dean m the United States He graduated from 
New York University College of Medicine in 1926, and heretofore has been As- 
sistant Professor of Medicine and Assistant Dean and Secretary of his Alma Mater 


Dr David I Abramson (Associate), formerly of Brooklyn, N Y, has been 
appointed Director of Cardiovascular Research m the Institute for Medical Research 
of the Jewish Hospital, Cincinnati, Ohio, as of November 1, 1937 


Dr S A Slater (Fellow), head of the Southwestern Minnesota sanatorium at 
Worthington was elected president of the Minnesota Public Health association at the 
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annual meeting of that oigamzation m St Paul He will assume office January 1, 

1938 


Dr August A Weiner (Fellow), St Louis, Mo, gave two lectures under the 
auspices of the Iowa State Medical Society for their postgraduate course at Sheldon, 
Iowa, on No\ember 1, and at Waterloo, Iowa, on November 2, his subject being 
“ Gonad Hormones m Health and Disease ” 


The lentil Annual Graduate Fortnight of the New 7 York Academy of Medicine 
was held from No\ ember 1 to 12, 1937, and was devoted to “Medical and Surgical 
Disorders of the Urinary Tract " Dr James AIe\ Miller (Fellow and ex-President), 
is President of the Academy On the Graduate Fortnight Committee appeared the 
names of the following Fellow's of the College Dr Bernard Sutro Oppenheimer, 
Chairman, Dr Ralph Henderson Boots, Dr Thomas T Machie, and Dr Herman O 
Mosentlial 

Among presentations on the program were Dr James Alex Miller (Fellow), 
Address of Welcome, Dr George Baehr (Fellow), “The Pathology of Nephritis”, 
Dr Robert F Loeb (Fellow 7 ), “Clinical Aspects of Nephritis”, Dr Herman O 
Mosenthal (Fellow), “Clinical Aspects of Hypertension, Including Malignant Hyper- 
tension”, Dr W W Herrick (Fellow), “Vascular and Renal Complications of 
Pregnancy ” 

The program of afternoon hospital clinics included presentations by the following 
Fellow’s Dr Soma Weiss (Boston), Dr I W Held, Dr William Goldring, Dr 
Walter W Palmer, Dr Robert F Loeb, Dr George A Sheehan, Dr B P Stivelman, 
Dr B S Oppenheimer, Dr A M Master, Dr Herman O Mosenthal, Dr Benjamin 
I Ashe, Dr Lewis A Conner, Dr C E de la Chapelle, Dr W W Herrick, Dr S 
Edward King, Dr Albert S Hyman, Dr Maximilian A Ramirez, Dr James R 
Lisa and Dr I Seth Hirscli 


At the annual meeting of the California Section of the American Sanatorium 
Association, held at Orange, California, November 12, 1937, the following Fellow's 
participated, Dr E W Hayes (Fellow), acting as one of the hosts Dr H G 
Trimble, presentation of report on resolutions to the American Sanatorium Associa- 
tion and the National Tuberculosis Association, Dr Chesley Bush, resume of the 
present status of the Association of Thoracic Surgeons, Dr F M Pottenger, fol- 
low-up program of cases discharged with a favorable result from the Tuberculosis 
Sanatorium, Dr Chesley Bush (with Dr Everett Morris), choosing a site for the new 
Tuberculosis Sanatorium, urban vs rural locations, a division of the General Hos- 
pital or individual entity, Dr Harold G Trimble (with Dr W A Hodges), the 
present place and future development of the Preventorium 


Dr Edward J Engberg (Fellow), St Paul, Minn, has been appointed Superin- 
tendent of the School for Feeble-Minded at Faribault, Minn , by the State Board of 
Control 


Dr Byrl R Kirkhn (Fellow), Rochester, Minn, Professor of Radiology m the 
University of Minnesota Graduate School of Medicine (Mayo Foundation), and Dr 
Harry M Weber received the first aw'ard for their exhibit at the International Con- 
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gress of Radiologists at Chicago during September Dr Kirklm was elected Presi- 
dent of the Roentgen-Ray Society 


Dr Thomas B Magath (Fellow), Rochester, Minn, Professor of Parasitology 
in the University of Minnesota Graduate School of Medicine (Mayo Foundation), 
has been elected President of the American Society of Clinical Pathologists Dr 
Magath is the City Health Officer in Rochester 


Dr Henry L Ulrich (Fellow), Minneapolis, Minn, Professor of Medicine at 
the University of Minnesota Medical School, has been installed as President of the 
Hennepin County Medical Society 


Dr J Richards Aurelius (Fellow), St Paul, Minn , and Dr Louis E Prickman 
(Associate), Rochester, Minn, have been elected Secretary and Treasurer, respec- 
tively, of the Alumni Association of the Mayo Foundation 


Dr Horton Casparis (Fellow), Nashville, Tenn, Professor of Pediatrics, Van- 
derbilt University Medical School, and Dr Julius H Hess (Fellow), Chicago, 111, 
Professor of Pediatrics, University of Illinois Medical School, were guest speakers 
on the postgraduate symposium on Diseases of Women and Children held at Duke 
University, Durham, N C, November 11 to 13 


Dr Douglas Martin (Fellow), Tampa, Fla, and Dr Warren W Quilhan (Fel- 
low), Coral Gables, Fla, have been elected President and Secretary, respectively, of 
the Florida Pediatric Society 


Dr Oliver B Kiel (Fellow), Wichita Falls, Tex, has been elected President 
of the Texas State Board of Medical Examiners 


Dr Edgar M Dunstan (Fellow), Dallas, Tex, has been appointed Superin- 
tendent of the Dallas City and County Hospital System 


Dr Walter E Vest (Fellow and Governor), Huntington, W Va , has been 
elected President of the Public Health Council of West Virginia 


Dr E H Shuller (Associate), McAlester, Okla, has been elected President of 
the Southeastern Oklahoma Medical Association 


Dr Priscilla White (Fellow), Boston, Mass , was one of the guest speakers at a 
scientific meeting of the Georgia Pediatric Society at Atlanta, December 9 
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Dr Samuel A Levine (Fellow), Boston, Mass, Professor of Medicine, 
Harvard Medical School, and Dr Cyrus C Sturgis (Fellow), Ann Arbor, Mich, 
Professor of Medicine and Director of the Simpson Memorial Institute for Medical 
[Research, University of Michigan were guest speakers on the program of the Okla- 
homa City Clinical Society’s Conference, November 1 to 4, 1937 


The Twelfth Series of Friday Afternoon Lectures sponsored by' the New York 
Academy of Medicine for 1937-38 is made up, m part, by the following No\ ember 
19, 1937 — Dr Robert L Levy (Fellow), New York, N Y — " Drugs in the Treatment 
of Heart Disease”, December 17, 1937 — Dr Eugene M Landis (Fellow), Phila- 
delphia, Pa — “Recent Ad\ances m the Diagnosis and Treatment of Peripheral Vas- 
cular Diseases”, January 7, 1938 — Dr Rufus Cole (Fellow), Mount Kisco, N Y — 
"Treatment of Pneumonia”, February' 18, 1938 — Dr William Thalhimer (Fellow), 
New York, N Y — “ Convalescent Measles and Scarlet Fever Serums Their Value 
m Prophylaxis and Therapy”, March 4, 1938 — Dr Milton A Bridges (Fellow), 
New York, N Y — “The Evaluation of Recent Therapeutic Procedures”, March 11 
1938 — Dr Thomas T Mackie (Fellow), New York, N Y — "Various Types of 
Colitis, with Particular Reference to Ulcerative Colitis”, March 18, 1938 — Dr 
James Ralph Scott (Fellow), New York, N Y — “The Modern Treatment of 
Diabetes Mellitus ” 


Dr Edward S Sledge (Fellow) President of the Alabama State Medical As- 
sociation, addressed the Gulf Coast Clinical Society at Biloxi, Miss , on November 3 
on “ The Clinical Value and Limitations of Electrocardiography ” 

Other Fellows who contributed to the program were Colonel Charles F Craig, 
New Orleans, La , Dr Horton R Casparis, Nashville, Tenn , Dr William C Chaney , 
Memphis, Tenn , Dr Ray M Bah eat, Oklahoma City, Okla 


Dr Lewis M Hurxthal (Fellow), Boston, Mass, was a guest speaker on the 
program of the Medical Institute of the University of Toledo on November 19, 
1937 


Dr Walter F Donaldson (Fellow), Pittsburgh, Pa , has been reelected Secretary 
of the Medical Society of the State of Pennsylvania 


Dr Russell L Haden (Fellow), Cleveland, Ohio, and Dr William D Stroud 
(Fellow and Treasurer), Philadelphia, Pa, were among the guest speakers on the 
program of the Post-Graduate Medical Assembly of South Texas, at Houston, 
November 2 to 4 


The Annual Congress of the Pan American Medical Association will be held 
January 15—31, 1938, aboard the S S Queen of Bermuda, on a cruise to Havana, 
Port au Prince, Trujillo City and San Juan Among chairmen of sections are the 
following Colonel Charles F Craig (Fellow), New Orleans, La — "Tropical Medi- 
cine”, Dr Jay A Myers (Fellow), Minneapolis, Minn — “Thoracic Section”, Dr 
Howard R Hartman (Fellow), Rochester, Minn — “General Medicine”, Dr Edwin 
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C Ernst (Fellow), St Louis, Mo — "Radiology”, Dr Orville E Barbour (Fellow), 
Peoria, 111 — “ Pediatrics ” 


Dr Henry A Luce (Fellow), Detroit, Mich, is Piesident-Elect of the Michigan 
State Medical Association 


Dr Charles E Sears (Fellow), Portland, Ore, is President-Elect of the Oregon 
State Medical Society 


Dr Raymond G Taylor (Fellow), Los Angeles, Calif, is President-Elect of the 
Radiological Society of North America 


Dr Carleton B Peirce (Fellow), Ann Arbor, Mich , is Secretary of the Ameri- 
can Roentgen-Ray Society 


Dr Waltei C Swann (Fellow), Huntington, W Va , was elected President of 
the Cabell County Medical Society for the year, 1938 


Rcscaich F ellowshtps Available Fellowships in the medical sciences for the year 
beginning July 1, 1938, have been announced by the National Research Council 
Fellowships are open to citizens of the United States and Canada who have the 
degree of doctor of medicine or doctor of philosophy The Fellowships are in- 
tended primarily for recent graduates, and not for persons already established pro- 
fessionally Applications should be filed by January 1, 1938 Appointments will be 
made at a meeting of the Medical Fellowship Board about March 1, 1938 Addi- 
tional information may be obtained from the Secretary of the Medical Fellowship 
Board, National Research Council, 2101 Constitution Avenue, Washington, D C 


Regional Meeting of Virginia Members 

A Regional Meeting of the Felloes and Associates of the American College of 
Physicians residing in Virginia was held, in connection with a Banquet, at the 
Shenandoah Club, Roanoke, Va , October 12, 1937, with twenty-six members present 
The Virginia members have organized their group under a local President and 
Secretary Dr J W Preston, of Roanoke, was elected President of the local 
chapter to succeed Dr W B Martin, and Dr George B Lawson, of Roanoke, was 
elected Secretary to succeed Dr F C Rmker 

There was a general discussion concerning the present method of distributing 
inquiry cards to all Fellows concerning new candidates The By-Laws of the 
College, Article V, Section 2, after covering the method by which a candidate shall 
be nominated, states “ Further, the name of the candidate shall be sent to each Fellow 
in the candidate’s locality, with a request for comments as to the candidate’s fitness ” 
This has been accomplished through cards sent out from the Office of the Executive 
Secretary after the receipt of each proposal 

A resolution was adopted referring to the Board of Regents, through the 
Executive Secretary, the recommendation that this system be changed, and in its 
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place a s\stcm adopted wheieby regional committees shall be appointed, consisting of 
about four oi Ine membeis located in diffctent sections of each state, whose duty 
it shall be to investigate and rcplj to all letters of inquiries m regard to eligibility of 
new members 

A furthei resolution was adopted that the Virginia Chaptei of the College hold 
two regional meetings per annum, one at the Medical College of Virginia, in Rich- 
mond and the other at the Um\ersit\ of Virginia, at Charlottesville 


Corri-ctions, 1937 Dirictory 

It is legretted that two errors ha\e been made in the names of Fellows of the 
College in connection with our biogiaplucal listing in the 1937 Directory It is 
requested that members of the College reading this notice will kindly record these 
corrections in their dncctories 

Page 3S6, Jordan, Sara Murraj (the spelling J-o-r-d-o-n is incorrect) 

Page 425, M\cCr\ki-\, Walter H (the spelling, M-a-c-C-r-a-c-k-e-n is incorrect) 


C 
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OBITUARIES 

DR JOHN L CHESTER 

Dr John L Chester (Fellow) of Detroit, Michigan, died May 31, 1937 

Dr Chester was born in New York State, but came with his family to 
Michigan at an early age He received his medical degree from Saginaw 
Valley Medical College in 1901, and started practice in Emmet, Michigan 
In 1917, he moved to Detroit and practiced there until the time of his death, 
confining his practice to Internal Medicine His work was largely in the 
field of cardiology, on which subject he published a number of papers 

Dr Chester held staff positions at Providence Hospital (Chief-Elect), 
and at Seymour Hospital, Eloise, m which institution he was Physician m 
Chief, Division of General Medicine He was active in teaching, and held 
appointment as Professor of Clinical Medicine in Wayne University College 
of Medicine He was a Fellow of the American College of Physicians since 
1926 

Dr Chester was a very earnest student in his field, and his death will 
be a great loss to his large practice, as well as to the profession He was 
active in all local medical society activities, read many papers before medical 
groups, and took a particularly keen interest in the internes and younger 
members of the profession, whom he was always ready to help with counsel 
and advice The profession has lost an able clinician and a good friend 

Henry R Carstens, M D , F A C P , 

Governor for Michigan 

DR ISAAC IVAN LEMANN 

Dr Isaac Ivan Lemann (Fellow, 1920) of New Orleans, who was born 
at Donaldsonville, Louisiana, 1877, and died on September 2, 1937, will be 
sadly missed not only by the members of the medical profession of New 
Orleans and the State of Louisiana but by his many friends and admirers 
throughout the Nation 

Dr Lemann was gentle and modest in his relations with other members 
of the profession He was especially considerate and charitable toward the 
younger members of his profession He was admired and loved by the 
student bodies of the institutions with which he was connected Dr 
Lemann made many valuable contributions to medical literature, outstand- 
ing among these was his work and published papers on diabetes He was 
recognized as a clinician of superior ability, and personally a most lovable 
individual 

Dr Lemann received the A B degree from Tulane University m 1895, 
A B from Harvard University in 1896, M D from Tulane University of 
Louisiana School of Medicine m 1900 Instructor m Clinical Medicine, 
Tulane University of Louisiana School of Medicine, 1906-1910, Assistant 
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Professor of Clinical Medicine, Tulanc University of Louisiana School of 
Medicine, 1910-1914, Piofessoi of Clinical Medicine, Tulane University of 
Louisiana School of Medicine, 1914-1937, Chief of Medical Service, Touro 
Infill mary, New Orleans, Consultant m Medicine, Chanty Hospital, New 
Oi leans, Senioi Consultant m Medicine, Flint Goodudge Hospital of Dil- 
lard Unneisit) , Vice Chairman of the Section on Practice of Medicine, 
American Medical Association, 1932-1933, Fellow of the American College 
of Physicians since 1920, Member Orleans Parish Medical Society, Louisi- 
ana State Medical Societ} , American Medical Association, Southern Medi- 
cal Association, American Society' of Tropical Medicine, Southern Inter- 
urban Clinical Club, Association of Amencan Physicians, and the American 
Clinical and Climatological Association 

The College has suffered a severe loss m the passing of Dr Lemann 
and he will be soiely missed as a Member of the faculty of Tulane Uni- 
•\ersity and m relation to his hospital connections 

J E Knighton, M D , F A C P , 

Governor for Louisiana 

DR HARRY GILMER WALCOTT 

Dr Hariy Gilmer Walcott (Fellow' 1928), aged sixty, a native Texan, 
died Tune 2 1937, in a Dallas hospital after a long illness 

Dr Walcott w'as a descendant of pioneer Texas stock His academic 
education w'as obtained at Austin College in Sherman, Texas, and the Hol- 
brook Normal School m Tennessee In 1901 he graduated with high honors 
from the Baltimore Medical College, where he remained as Associate Pro- 
fessor of Physiological Chemistry for one year He then returned to his 
old home at Honey Grove Texas, where he engaged m practice until April 
1903, when he w r ent to Chicago for a period of study under an association 
with the late Dr Fenton B Turck While m Chicago Dr Walcott gave 
particular attention to the study of disorders of digestion Later m 1903 
he moved to Dallas Texas, to enter the practice of gastro-enterology He 
was the first physician in the state to practice this specialty exclusively, and 
w'as throughout the vears a recognized leader m his section For a period 
of years he w'as piofessor of gastro-enterology m Baylor Medical School, 
and at the time of his death was an emeritus professor Perhaps to Dr 
Walcott more than to any other person belongs tbe credit for the placing 
of gastro-enterology on a high plane in Texas 

During the World War he served with distinction as a Captain m the 
Medical Corps of the United States Army 

To those who knew him best Dr Walcott exemplified and practiced 
the highest ethical tenets of the profession He was zealous of the welfare 
of his patients affectionate and indulgent wuth his family, a loyal friend and 
a wise counselor to those w'ho sought his opinion and advice 
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He is survived by his wife, a son, Harry Gilmer Walcott, Jr, and a 
daughter, Mrs William Lipscomb 

CharLes T Stone, M D , F A C P , 

Governor for Texas 

DR ELIJAH LUMBIA MASON 

Dr Elijah Lumbia Mason was born February 25, 1871, in Rocky Mount, 
Virginia, the son of Gilbert and Susan Goode Mason, of Virginia He 
was educated in private schools He was a resident of the District of 
Columbia since 1894 He was graduated in pharmacy fiom the National 
College of Pharmacy, 1896, and was graduated in medicine from Columbian 
(now George Washington) University, 1901 

Dr Mason was married to Viola V Hines of Virginia in 1906, and 
they had one child, Jack Wellons Mason His wife and son survive him 
Dr Mason was a member of the following organizations Fellow of the 
American Medical Association, Fellow' of the American College of Physi- 
cians, Medical Association of the District of Columbia, April 2, 1902, 
Medical Society of the District of Columbia, October 1, 1902 (Seniority 
Number 298) , the PIippocrates-Galen Society, of which he was a past 
president, the Phi Sigma Kappa Fraternity He was consulting physician 
to the Washington City Orphan Asylum, and to the Episcopal Eye, Ear and 
Throat Hospital He was associate in Medicine of the Garfield Memorial 
Hospital 

He was connected with the Children’s Hospital as pharmacist and after 
graduation in medicine as resident physician and pathologist 

On September 5, 1932, following an accident at Galhnger Municipal 
Hospital, he was totally incapacitated for practice He died on August 30, 
1937, as the result of bronchopneumonia 

It is difficult to draw any valid conclusions from such meager data, as 
to the character and life of Dr Mason But from those who came m con- 
tact with him for the more than forty years of his activities in Washington 
the record can be fully made up Quiet and courteous m his dealings with 
others, conscientious and thorough m his professional work, gracious and 
kindly with his friends, always a gentleman Such characters are an in- 
spiration to those coming m contact with them, and to those coming after 
His passing is a distinct loss to the profession 

V B Jackson, Chairman, 

J D Thomas and F R Hagner, 

Committee 


(Presented before the Medical Society of the District of Columbia, November 10, 1937 ) 




ANTI-PNEUMOCOCCIC SERUM 

Refined and Concentrated Globulin 

MINIMUM Y olume 

of the whole seium, with a dcciease of meit solids and piotems 

The Research Laboratories of The National Drug Company have 
made intensive studies of pioducmg and refining Pneumonia Se- 
rums Methods of immunizing horses, and improved piocesses, 
enable us to offei a standardized scrum, with 1/6 the volume of the 
whole serum, with a proportional decrease of non-essential serum 
proteins 

Monovalent Anti-Pneumococcic Serum (National) Type I contains 
10,000 Type I Units m Syringe 


Bivalent Anti-Pneumococcic Serum Type I and II contains 
10,000 Type I Units and 10,000 Type II Units m Syringe 

The Seram is Standardized in Felton- International Units 



Furnished in perfected syringes with chromium (rustless 
steel) needles 

The Serum Should Be Given Eveiy 6 to 8 Hows 
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City of Tucson, elevation 2,400 feet, surrounded by mountains reaching 9,000 feet 

Barfield Sanatorium 

TUCSON, ARIZONA 

ATTENDING STAFF 

Dr Samuel H Watson Dr Meade Clyne Dr Charles S Kibler 

Dr Chas V Barley Dr Wm Magill Schultz Dr W R Hewitt 
Dr Clyde E Flood Dr Clair S Linton 

PARTICULAR ATTENTION GIVEN TO THE DIAGNOSIS AND TREAT- 
MENT OF ARTHRITIS, ASTHMA, BRONCHIECTASIS, SINUSITIS AND ALL 
ALLERGIC AILMENTS Air-conditioned rooms available for specialized treatment 
Separate cottages for patients with tuberculosis 

Situated in Tucson’s restricted Residential Area — in full view of the surrounding 
mountains, yet less than ten minutes from the downtown shops, libraries, the University 
of Arizona facilities, churches, friends 

Exceptional cuisine Kitchen in charge of an experienced Dietitian, assuring per- 
sonal attention to specific diets prescribed by the physician 

Every guest room a corner room with private bath and 
running ice water Furnished attractively to provide 
homelike comfort without the customary institution at- 
mosphere Radios, fans and lights controlled from beds 
1 Hj Karl F Barfield, Managing Director 

Barfield Sanatorium 

2100 E Speedway Tucson, Arizona 

fl ij ? "1 Modern Fireproof Cottages in the Quiet of a Private Park 


Every Room a Corner Room 
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The Desert Sanatorium of Southern Arizona, Inc. 

TUCSON, ARIZONA 

ROLAND DAVISON, M D , Medical Director 



Airplane View of the Sanatorium Grounds and Buildings 


A non-profit institution located m tlie semi-and South-west five miles East of Tucson 

Climate especially suited to the treatment of non-tuherculous pulmonary conditions, asthma, 
sinusitis, rheumatic fever, acute and chronic arthritis and arterial hypertension All dis- 
eases accepted, including tuberculosis (separate quarters are maintained for tuberculosis 
patients) 

OUT-PATIENT DEPARTMENT serves ambulant patients and those confined to outside 
places of residence m vicinity 

Facilities available for all diagnostic and therapeutic procedures, including completely 
equipped Roentgenological and Clinical Laboratories, all types of Physiotherapy (including 
warmed pools), dietary control, completely equipped Surgical Unit 

Appointments for patients the acme of attractiveness, comfort and convenience 

CAPABLE PULL-TIME AND VISITING MEDICAL STAFF, INCLUDING ALL SPE- 
CIALTIES 
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THIRTY YEARS’ EXPERIENCE IN THE TREATMENT 

OF TUBERCULOSIS 

LOCATION Aneeles In the foothills of the Sierra Madre Mountains, at 

ofevrtSf' T om tS °oi*. ~m i™ f F* '" ,h ^ Ansel “ 

by mterurban railway and splendid boulevards 

ENVIRONS , r I p f f orty acres m which are found a variety of 

The grounds consist of a pl^rts and a profusion of beautiful shrubs and flowers 

native Live Oaks subtropic^ tr P| beaut ad | to lts attractiveness When on exercise, 
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MEDICAL CARE &an , m „ lon , (or comp.n.on every «* week. Clo.e med.cel 

.opervSrS.vrio.l neS?. „d problenr, rece.v, person.! 

THERAPEUTIC CARE endeavor is made to give patients the amount of rest and 

Fads are not follov * ed , the benefits of a liberal and adequate diet such tonic 

exercise suited to their mdmd “ J^tance and other measures that will help them overcome 
measure ^nWill^increase ™ e " mphcatlons t hat may arise Heliotherapy tuberculin, pneumo- 

DIACNOST^CLmiC^ for ^ study of dues, ol tho cbott 

p M POTTENGER, M D Medical Director 

For Par ^£ S POTTENGER SANATORIUM, Monrovia, California 
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Only l/5th of the mighty ice' 
berg glistens above the surface 
of the sea, but it is the huge 
unseen part below the surface 
that counts most. 

I IKEWISE in the Hmdle Electro- 
cardiograph, the more impor- 
tant parts do not meet the eye. You 
can see the beautiful finish of the 
cabinet, the galvanometer simplic- 
ity and the convenient instrument 
panel layout You are conscious 
through surface indications of fine 
materials and precision workman- 
ship. butyou cannot see the twenty- 


five years of experience in designing 
and building of fine cardiac diag- 
nostic instruments that makes the 
Hmdle the standard of comparison 
The Hmdle is more than a piece 
of medical equipment — it is the 
summation of experience since the 
inception of Electrocardiography, 
translated into a fine instrument by 
Cambridge craftsmen 

What does this mean to you 7 
an instrument which will produce 
accurate results during a lifetime of 
satisfactory service — witness the 
first instrument of twenty-five years 
ago still performing perfectly m a 
world-famous hospital! 


Cambridge Instrument Co., Inc. 

Pioneer Manufacturers of the Electrocardiograph 
3730 Grand Central Terminal, New York City 
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Announcing 


PERTUSSIS ANTIGEN 

(Detoxified) 

J&ederle 


T HIS new form of therapy is recom- 
mended for the treatment of active 
cases of Whooping Cough as well as for 
general prophylaxis 
Free from bacterial cells. Pertussis An- 
tigen (Detoxified) Lederle is a departure 
from the usual form of vaccine therapy 
Based upon a toxic principle derived from 
H pertussis, treatment with formalin con- 
verts the toxic factor into a non-toxic sub- 
stance having antigenic properties 

If used early in treatment or soon after 
exposure, the immunological response is 
sufficiently rapid to modify or prevent, re- 
spectively, the disease in the majority of 
cases, as evidenced by the following 

49 of 53 cases treated during the first or 
second week did not develop whooping 
or vomiting 





Of 70 cases treated during the third or 
fourth week, 30 became symptom-free 
after the completion of injections, while 
the remainder showed marked improve- 
ment but continued to run a mild, modi- 
fied course of whooping cough Cases 
treated during the fifth week showed no 
benefit 

When used for prevention, only 3 out of 
140 developed the disease and those 3 
were mild atypical cases 
Packages 

3 vials — x cc each 
1 % lal — xo cc 
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Announcing 


J&edevle 

(vitamins A and D) 

although it is more potent in Vitamins 
A and D than Cod Liver Oil, U S P XI, 
this new emulsion has 


— no fish-otl taste 

— no after-taste 

— nor does it cause flatulence 

On the contrary, it tastes like orange syrup and 
children lick the spoon and beg for more It can 
be flooded over ice cream to make an orange 
sundae and unsuspecting guests will pass their 
plates for second helps — it s been done' 

The special feature is the new fish liver oil 
concentrate, derived from various fish (exclud- 
ing cod) and balanced to a uniform 
high potency of Vitamins A and D 
Unlike cod liver oil, whose inherent 
rank taste bursts through all disguises, 
this concentrate is practicall) taste- 
less, the flavor of the emulsion is only 
that of the materials with which it is 
blended malt, sugar and natural 
orange juice 

To conform with familiar dosage 
practice, Vi-Delta is so balanced that 
each teaspoonful (4 cc — 51 gram) 
contains 3x00 units U S P xi Vita- 
min A and 400 units U S P xi Vita- 
min D,same as “cod liver oil N N R 
and exceeding “cod liver oil U S P 
xi’ (which has xi 80 A, 313 D) 

Packages 

8 oz and 16 oz bottles 
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LIVE LONGER 



T he life span of the diabetic has been lengthened considerably following the 
discovery of Insulin and the growing knowledge of its use There is, however, a definite 
responsibility on the part of the physician to educate the many new diabetics in the 
importance of proper diet and proper use of Insulin preparations 

The apparent increase in diabetes in recent years has been attributed to the modern 
manner of living, increased sugar consumption, overeating and lack of muscular exercise 
With proper management the great majority of patients can be kept well-nourished, 
sugar-free, and at work 


Insulin Squibb is an aqueous solution of the 
active anti-diabetic principle obtained from 
pancreas 

It is accurately assayed, uniformly potent, 
carefully purified, highly stable and remark- 
ably free of pigmentary impurities and pro- 
teinous reaction-producing substances 

Insulin Squibb of the usual strengths is 
supplied in 5-cc and 10-cc vials 


Protamine Zinc Insulin, Squibb complies 
with the rigid specifications of the Insulin 
Committee, University of Toronto, under 
whose control it is manufactured and sup- 
plied It is available in 10 cc vials When this 
preparation is brought into uniform suspen- 
sion, each cc contains 40 units of Insulin 
together with protamine and approximately 
0 ok mg of zinc 
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MANUFACTURING CHEMISTS TO THE MEDICAL PROFESSION SINCE 1858 
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During Oral Therapy of Urogenital Infections — paramount 
considerations confronting the physician are— 

SAFETY and EFFECTIVENESS 

Pyridium is established as a safe and effective remedy m 
the treatment of urogenital infections 

Pyridium, orally, is effective m promptly relieving distress- 
ing symptoms of cystitis, pyelitis, prostatitis, and urethritis, such 
as, painful and frequent urination, tenesmus and referred 
lumbar pain 

i 

MERCK & CO. INC ^lanafaturmy RAHWAY, N. J. 
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For 

Children’s Colds 




In prescribing ‘Benzedrine Inhaler’ for chil- 
dren’s head colds, you are providing a first aid 
remedy wlncli may prove of constant service. 

At the first sign of a cold the child is instructed 
to use the inhaler. Since benzyl methyl car- 
bmamme is volatde, it penetrates to areas not 
readily accessible to liquid inhalants, and there 
is no oil to be aspirated and become a poten- 
tial source of later trouble by accumulating m 
the lungs (Graef — Am J of Path., Vol. xi 
No. 5, Sept 1935 ) 

For tlie adult members of the family, ‘Ben- 
zedrine Inhaler’ is equally useful. 





Ml ; 


Each tube is packed with benzyl methyl carbiua- 
mine 325 gm oil of hiNUitlcr 097 gm 
menthol 032 gm 

‘Benzedrine is thetr ulc rrmrh for S )v J s in*, il 
inhaler and for their hr indof I he suhstnne t wlio^r 
descriptive name is brri/\I im Ihvl c lrhm muni 
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BENZEDRINE INHALER 

A VOLATILE VASOCONSRICTOR 

SMITH, KUNE S FRENCH L ABORATORIES, PHILADELPHIA, PA • EST 1S41 
■piMRP Mention this Journal when writing to Advertisers 
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"Discipline is the development of the faculties by instruction and exercise " 
When functions such as habit time of bowel movement are neglected through 
lack of discipline or intelligence, they require careful training to restore 
them to a normal state Petrolagar has proved to be an agreeable and 
effective means of establishing bowel discipline Because Petrolagar 

mixes intimately with the bowel contents, it increases the bulk m the stool 
to a soft mass which is easily passed The Five Types of Petrolagar 

provide the doctor with a variation of treatment to suit the individual patient 
Petrolagar Laboratories, Inc ,8134 McCormick Boulevard, Chicago, Illinois 


Petrolagar — Liquid petrolatum 65 cc emulsified 
with 0 4 Gm agar in. a menstruum to make 100 cc 
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NEO-SYNEPHRIN 

HYDROCHLORIDE 

(laevo alpha-hydroxy beta-methyl-ammo-3-hydroxy 
ethylbenzene hydrochloride) 

No doubt the first thought of the patient 
who is suffering from nasal congestion due 
to the common cold, rhinitis, or other upper 
respiratory tract infection, is "How can I 
obtain relief from this 'stuffed-up' condi- 
tion and be enabled to breathe freely?" 

You can not only provide the desired 
symptomatic relief quickly, but you can 
assure a prolonged decongestive effect by 
the topical application of the synthetic 
vaso-constrictor, Neo-Synephrin 
Hydrochloride 

Whether you apply Neo-Synephrin by 
dropper, spray, jelly or applicator, you 
will find that all forms are without sting, 
that they not only give a more sustained 
action, but are better tolerated than either 
epinephrine or ephednne, and that m the 
dosage recommended, they do not usually 
produce "nervousness" or insomnia 



Neo-Synephrin can be used 
equally •well for either adults or 
children m these convenient 
forms — 

EMULSION 

1,4% (1 oz bottle with dropper) 

SOLUTION 

Yi % f or dropper or spray 
1% for resistant cases 

jelly (1oz bottles) 

% Cq (in collapsible tabes with 
applicator) 



NOTE For Acute Hypotension due 
to shock or anesthesia especially 
spinal, the subcutaneous administration 
of Neo Syneplirin Hydrochloride has 
been found of established merit i _ 
For this purpose, Neo Synephnn is 
supplied in rubber capped vials con 
taming: 15 cc of a sterile 1% solution 

1 Johnson C V A Study of Neo 
Syneplirin Hj drocliloride in the 
Treatment of Acute Shock from 
Trauma or Hemorrhage, Surff 
Chnee and Obst C3 35 (July) 3030 

2 Johnson C A Neo Srnephrin 

Hydrochloride in the Treatment of 
~ r * x 

and 


FREDERICK STEARNS & COMPANY 


DETROIT NEW YORK 

WINDSOR, CANADA 


KANSAS CITY SAN FRANCISCO 

SYDNEY, AUSTRALIA 
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The Glycine Content of KNOX GELATINE 

A physician writes, “Pertaining to Glycine— glycocoll NH 2 CH 2 CO OH 
—gelatine contains large amounts of Glycme I feed a great deal 
of Knox Gelatine to patients suffering from fatigability— ‘muscle 
exhaustion’— with very good results in conjunction with the admin- 
istration of 15 to 30 giauis of Glycine given daily Glycine is rather 
expensive to patients— about eight dollars per pound I wish to know 
the percentage of Glycine m your best grade Knox Gelatine so I may 
substitute more lilieial feedings of Knox Gelatine and cut the pure 
Glycine dosage down to a lower and more economical level ’ 


The KNOX GELATINE LABORATORY 

Replied as Follows: 


Thank you, Doctor 1 You are right about 
Knox Gelatine Incieasmg amounts of it 
are being fed in asthenic conditions Knox 
Gelatine contains 25 °/o of ammo- acetic 
acid (Glvcme) Goodly amounts can be 
fed m soups, broths, and other recipes to 
supply amounts of Glycine m this palat- 
able gelatine form which is so economical 
Perhaps the simplest way to feed it is as 


follows have the patient dissolve the 
contents of one of the envelopes from the 
Knox Gelatine package m a little warm 
■water and then fill the glass with cold 
fruit juice It is a palatable drink which 
gives the patient about seven grams of 
pure gelatine As many as 4 envelopes can 
be taken at one time, as often as needed 
during the day 



Why you should insist on Knox Sparkling Gelatine 

Because Knox Gelatine is 85% protein in an easily digestible 
form — because it contains absolutely no sugar or other sub- 
stances to cause gas or fermentation, Knox Gelatine should not 
be confused mth factor j -flavored, sugar-laden dessert ponders. 
Knox is 100% pure TJ S P gelatine Knox Gelatine lias been 
successfullv used m the dietarj of convalescents, anorexic, tuber- 
cular, diebctic, cobtic, and aged patients 


ARKLING GELATINE 

IS PURE GELATINE- NO SUGAR 
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Calm Sleep - 'Bright Awakening 

7 

c/~0 the patient exhausted by per- 
sistent insomnia, restful and refreshing 
sleep is a tonic both to mind and body 

In the common types of nervous insomnia, 
the administration of Phanodorn is fol- 
lowed by sleep closely approximating the 
normal There is no harmful effect on res- 
piration or cardiac function After an ade- 
quate period of sound sleep the patient 
usually awakens without a hangover of 
drowsiness, dulness, headache, dizziness 

An increasing number of physicians are 
adopting Phanodorn as the hypnotic of 
choice for everyday practice Its field of indications includes insomnia associated with 
neurasthenia and other neuroses as well as sleeplessness during the course of acute and 
chronic organic diseases 

DOSE 1 tablet at bedtime, preferably with warm drink, increased to 2 tablets in obstinate insomnia 

Sample and literature on the action and therapeutic mdtca 
ttons of "Phanodorn will be sent to physicians on request 

PHANODORN 

Trademark Reg U t Pat Off 
Brand of CYCLOBARBITAL 

Supplied in 3 grain tablets, tubes of 10 and bottles of 100 

WINTHROP CHEMICAL COMPANY, INC 

Pharmaceuticals of merit for the physician 
NEW YORK, N Y WINDSOR, ONT 

Factories Rensselaer, NY- Windsor, Ont. 



WINTHROP 
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Medical skill and 



O ne thing the patient requires 
and not the least essential — is sleep By 
restoring the physical resources of the 
body, sleep often turns the tide in favor 
of recovery 

When sleep is difficult, the physician 
may prescribe Tablets Ipral Calcium 
with assurance of safety A small thera- 
peutic doseproduces restful sleep closely 
resembling the normal, from which the 
patient awakens generally calm and re- 
freshed Ipral Calcium is readily ab- 
sorbed and rapidly eliminated Undesir- 
able cumulative effect may be avoided 
by proper regulation of the dosage No 
digestive disturbance or untoward or- 
ganic effects have been reported 


good nursing care 
are essential . . . . 

Mtd 4o 



IPRAL CALCIUM (calcium ethyl- 
lsopropylbarbiturate) is supplied in 
2-gr tablets and also in powder form — 
for use as a sedative and hypnotic 

IPRAL SODIUM (sodium ethyliso- 
propylbarbiturate) is supplied in 2-gr 
capsules for hypnotic use and in 4-gr 
tablets for preanesthetic medication 

IPRAL CALCIUM (Powder) is avail- 
able in 1-oz bottles Tablets Ipral Cal- 
cium 2 gr , Tablets Ipral Sodium 4 gr , 
and Capsules Ipral Sodium 2 gr are 
available in bottles of 100 and 1000 

For literature address Pi ofessional Set vice 
Depai tment, 743 Fifth Avenue, New Yoik 



PRODUCTS 


MADE BY I R SQUIBB & SONS, MANUFACTURING 
CHEMISTS TO THE MEDICAL PROFESSION SINCE 1858 
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ACCEPTABLE TO FASTIDIOUS PARENTS 



NECk% SILVOL 


■ 




i 


uunmins 

— THSTE 

One of the reasons why so many physicians prescribe vitamins 
A and D in the form of MALTINE WITH COD LIVER OIL is 
that this preparation has none of the unpleasant oily con- 
sistency and taste usually associated with vitamm-bearing oils. 
Patients — even small children — enjoy it Furthermore, the 
vitamin-A efficiency of cod liver od is actually enhanced two- 
fold when emulsified with Maltine, as has been proved by 
carefully checked laboratory experiments. In addition to the 
vitamins of cod liver od, this preparation also contains the 
valuable factors of Maltine. 

Another preparation, MALTINE WITH COD LIVER OIL 
and IRON IODIDE, is also avadable, with a concentration of 
two grains of freshly prepared iron iodide per fluid ounce. . . . 
The Maltine Company, 60 Hudson Street, New York City. 
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For bland diet therapy, 
especially ULCER cases — 

PABLUM 


F AR too often the bland diet prescribed for gastric ulcer, colitis, and similar 
gastro-mtestmal disorders is a deficient diet An analysis made by Troutt of 
ulcer diets used by 6 leading hospitals m different sections of the country 
showed them to be “well below the Sherman standard of 15 milligrams” m 
iron and low in the water-soluble vitamins. 1 “Vitamin B would appear to be 
represented at a maintenance level m most cases,” writes Troutt, “but the 
possible relation of vitamin B to gastro-intestinal function and appetite should 
make one pause before accepting a low standard ” 


mgm Fe 
per 100 Gm 

PABLUM 


SO mom 

o 


— 20 


— lO 


Farina 


00 mgm 


Although Pablum has a 
low fiber content it is 37 
times richer than farina 
in iron and in calcium 4 
times richer m phospho- 
rus and 4 pi times rich 
er m copper 


Low m Fiber — High in Iron 

Pablum is the only food rich in a wide variety of the accessory food 
factors that can be fed over long periods of time without danger of 
gastro-intestinal irritation Its fiber content is only 0 9% Yet Pab- 
lum contains 37 times more iron than farina and is an excellent 
source ( + + +) of vitamins B and G, m which farina is deficient 
Supplying 8 M mgms iron per ounce, Pablum is 8 times richer than 
spinach in iron 

Rich in Vitamin B 

The high vitamin B content of Pablum assumes new importance in 
light of recent laboratory studies showing that avitaminosis B 
predisposes to certain gastro-intestinal disorders Apropos of this, 
Cowgill says, “Gastric ulcer is another disorder which can con- 
ceivably be related to vitamin B deficiency Insofar as the treat- 
ment or this condition usually involves a marked restriction of diet 
the occurrence of at least a moderate shortage of this vitamin is by 
no means unlikely Obviously the length of the period of dietary 
restriction is an important determining factor Dalldorf and Kellogg 
(1931) observed in rats subsisting on carefully controlled diets that 
the incidence cf gastric ulcer was greatly increased in vitamin B 
deficiency Observations of this type merit serious consideration ’ 2 


Requiring no further cooking, Pablum is especially valuable during the heal- 
ing stage of ulcer when the patient is back at work but still requires frequent 
meals. Pablum can be prepared quickly and conveniently at the office or 
shop simply by adding milk or cream and salt and sugar to taste. Pablum has 
the added advantage that it can be prepared in many varied ways — in muffins, 
mush, puddings, junket, etc. Further, Pablum is so thoroughly cooked that its 
cereal-starch has been shown to be more quickly digested than that of farma, 
oatmeal, cornmeal, or whole wheat cooked four hours m a double boiler 
(studies in vitro by Ross and Burrill). 

In addition to all the above points Pablum has the advantage of being the only 
base-forming cereal (except Mead’s Cereal which is the uncooked form of Pablum) 

Pablum consists of wheatmeal, oatmeal, cornmeal, wheat embryo, alfalfa, yeast, beef bone, iron salt and sodium chloride 

1-2 Bibliography on request 

MEAP JOHNSON & COMPANY, Evansville, India na, U.S.A. 

^ when ~,ue,Un g .ample, of M-d lo-n.cn prod.ct. .. — 
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THE TREATMENT OF RHEUMATOID ARTHRITIS 
WITH AN INJECTABLE FORM OF 
BEE VENOM * 

By Jacques Kroner M D , Robert M Lintz, M D , Marion Tyndall, 

M D , Leonora Andersen, M D , and Edith E Nicholls, M D , 

Ncz v Yotk, N Y 

For many generations there has heen prevalent among the rural popula- 
tion of European countnes and to a lesser extent in Ameiica, a belief that 
the stmg of bees is a cure for rheumatism Beck, 1 in 1935, published a book 
on this subject and he traced the use of bee stmg and bee venom from 
antiquity up to the present time Bee-keepers weie the fiist to use bee 
stmg in the treatment of rheumatic conditions and it is only within the past 
50 years that physicians have adopted it as a therapeutic measure The 
first medical report of its use for rheumatoid arthritis was published in 1859 
by Demartis 2 of Bordeaux Terc, 3 in Austria in 1880, uas the first to use 
bee stmg in his practice as a form of therapy foi rheumatoid arthritis and 
neuritis, and he so treated a large number of patients He published sev- 
eral favorable leports concerning its value but was unable to arouse much 
enthusiasm among the members of the medical profession During the 
past 30 years bee stmg therapy has been used in European countries with 
increasing favor 

In 1928, Pollack, 4 m Munich, and ICretschy 5 in V lenna produced an 
injectable form of bee venom This product is now made in the chemical 
laboratories of Dr August Wolff in Bielefeld, Germany, under the name 
of “ Apicosan ” The composition and method of preparation of “ Api- 
cosan ” have not as yet been published, but the authors claim that it “ con- 
tains the natural secretion of the honey bee in physiological saline solution ” 
Favorable reports of its use for the various forms of rheumatism have been 
published by physicians m Berlin, V lenna and Geneva 

* Received for publication March 10, 1937 

From the New York Hospital, and the Department of Medicine of Cornell Unrversity 
Medical College, New York CiU 

, Tfie bee venom used m this experiment is a preparation called “Apicosan” manu- 
factured by Dr August Wolff, Bielefeld, Germany, and dispensed in the United States 
through A W Kretschmar, Inc, New York City 

Copyright, 1938 by The American College of Physicians 
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However, in spite of the many articles that have appeared on the use of 
bee venom for the treatment of rheumatism there is hardly one that presents 
evidence of a scientific application of this foim of therapy In most in- 
stances, the type of lheumatic disease studied is not clearly defined, the 
number of patients tieated is small, and only generalized statements regard- 
ing the results are given 


Present Study 

The piesent study was undei taken in ordei to determine the merits of 
bee venom m an injectable form ( Apicosan ) m the treatment of rheumatoid 
arthritis The patients included m this report were all ambulatory and were 
treated m the Arthritis Clinic of the New York Plospital The patients 
were intelligent and cooperative and were permitted to pursue their usual 
occupations An attempt was made to select only patients m whom a focus 
of infection had been removed some time previously, or in whom none had 
been found A few patients were included, however who had diseased 
tonsils, the removal of which was contra-indicated Many of the patients 
had undergone various forms of therapy without relief 

The patients included in the present study were divided into four groups 
One gioup comprises patients with a markedly active and advanced form of 
arthritis — deformities such as ulnar deviation and partial or complete 
ankylosis of one or more joints characterize this group A second group 
includes patients presenting the typical picture of well developed rheumatoid 
arthritis with the characteristic periarticular swelling of the joints, usually 
including fusiform fingers A third group comprises those who com- 
plained of severe pain m the joints but who failed to show any evidence of 
arthritis at the time of examination, other than tenderness and stiffness of 
the joints In the tables these three groups have been represented by the 
symbols -\ — I — K H — K an( l +> respectively All of these patients were found 
to have an elevated coirected sedimentation index on admission There 
is a fourth group, similar to group three except foi the fact that the patients 
had a coirected sedimentation index within the normal range 

Foims of treatment supplementary to the bee venom injections were 
limited to a minimum An unrestricted diet, high in v itamins, was usually 
recommended Acetyl salicylic acid was frequently prescnbed for the relief 
of pam and patients were advised to apply heat to the affected joints Cod 
liver oil was given m many cases 

One hundred patients were studied — 25 male and 75 female The 
youngest patient was 21 years of age and the oldest 74 years Thirteen 
patients were under 30 years of age, fifty-seven ranged in age from 30 years 
to 50 years and thirty were over 50 years o'f age 

The duration of the arthritic symptoms ranged fiom three weeks to 60 
years Thirty-six patients had had arthritis for one yeai oi less, 38 pa- 
tients between two and five years, and 26 patients more than five years 
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Because of the tendency of patients with rheumatoid arthritis, who have 
been relieved of their symptoms, to suffer relapses 01 to develop transitory 
pains m the joints, we have not classified any of oui cases as cwed , being 
content to use the woid improved Improvement was judged by a fall in 
the corrected sedimentation index, if previously elevated, and an alleviation 
of the clinical symptoms Care was exercised not to confuse temporary 
changes due to climatic or other varying conditions with more lasting ones 
No patient has been included who has not been under obseivation for at 
least two months and many have been followed for a jeai or more 

Method 

All injections weie given mtradermally The site selected depended 
upon the location of the most painful joints The skin was cleaned with 
alcohol and wiped dry with benzene Apicosan comes in. four different 
concentrations N, I, II and III Strength N is a 1 10,000 dilution of 
concentration I One c c of concentration I is said to contain the venom 
of one bee sting, 1 c c of concentration II, of three bee stings, and 1 c c 
of strength III, of nine bee stings 

The initial or test dose was 0 1 c c of concentration N, injected slowly 
mtradermally forming a wheal If no reaction followed this injection then 
0 1 c c of concentration I was given, at the next \ isit The treatments were 
continued at weekly or biweekly intervals, increasing 0 1 c c at each visit 
Only 0 1 c c was put into a wheal and the wheals were placed about one inch 
apart When a patient had received 0 5 c c of concentration I, or 5 wheals, 
he was given 0 1 c c of concentration II which was increased to 0 5 c c and 
then concentration III was started The dose was then increased 0 1 c c 
at each visit until the patient was receiving one ampoule of concentration III 
All injections were watched for five minutes If large pseudopodia de- 
veloped in the wheals, they denoted sensitivity and the dose was not in- 
creased for several visits With one exception, only those patients were 
included in the study who had received six or more injections 

The sedimentation test used in this study was that recommended by 
Rourke and Ernstene, 6 and the figure indicating the sedimentation rate is 
known as the corrected sedimentation index An index of 0 4 or less was 
considered normal 


Results 

One hundred patients with rheumatoid arthritis were treated with mtra- 
dermal injections of bee venom ( Apicosan ) and 73 showed definite im- 
provement, as judged by a fall in the corrected sedimentation index and an 
alleviation of the clinical symptoms (table 1) Seventeen of these were 
found to be entirely free of symptoms six months to a year after the treat- 
ments were discontinued, 18 continued to have mild transitory pains only 
and 38 were moderately improved 
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Table I 

Results of Treatment with Bee Venom ( Apicosan ) of 100 Patients with Rheumatoid Arthritis 


Severity 

of 

Disease 

Number 

of 

Patients 

Markedly 

Improved 

1 

Moderatel> 

Improved 

Total 

I mproved 

Unimproved 

Num- 

ber 

Per 

cent 

Num- 

ber 

Per 

cent 

Num- 

ber 

Per 

cent 

Num- 

ber 

Per 

cent 

+ + + 

10 

■EV' 


6 

60 

6 

60 

4 

40 

+ + 

36 

mm- 


15 

41 

27 

75 

9 

25 

4 “ 

24 



iSiWBlii 

29 

20 

83 

4 

17 

+* 

30 

10 

33 


33 

10 

66 

10 

33 

Total 

100 


35 

■ 

37 


73 


27 


* = Patients having a corrected sedimentation index within the normal range 


Ten of the patients studied had an advanced, active deforming type of 
arthritis and six of these showed moderate improvement Thirty-six pa- 
tients had severe pam and swelling of the joints and of these 12 showed 
marked improvement, 15, moderate improvement, while nine failed to re- 
. spond to treatment Twenty-four patients were treated who had severe pam 
and stiffness of the joints but no evidence of swelling at the time of ex- 
amination and all but four showed improvement, 13 improving markedly, 
and seven moderately Thirty patients had joint pains and stiffness similar 
to the above group but a corrected sedimentation rate within the normal 
range at the time of admission Ten of these patients showed marked 
improvement, 10 moderate improvement, and 10 no improvement 

A patient was not considered improved unless there was a drop in the 
corrected sedimentation index, if previously elevated, as well as improve- 
ment in the clinical symptoms In table 2 is shown the average corrected 
sedimentation index for the +++, ++, and + groups, before and after 
treatment, of the patients who improved as compared with those who failed 
to respond 

Table II 

Effect of Treatment on the Corrected Sedimentation Index 



Average Corrected Sedimentation Index 

Severity 

Patients Improved 

Patients Unimproved 


Before 

After \ 

Before 

After 


Treatment 

Treatment 

Treatment 

Treatment 

+ + + 

+ + 

+ 

1 43 

1 18 

0 73 

0 92 

0 71 

0 45 

1 28 

0 90 

0 91 

1 38 

1 03 
* 


* = Two of the four patients in this group failed to return for a repeat test 
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As might be expected, the average coriected sedimentation index was 
highei foi the patients with moie advanced arthritis There were 10 in 
this group and the corrected sedimentation index before treatment ranged 
from 0 7 to 2 0, with seven having an index of 1 4 or highei The corrected 
sedimentation rate foi the patients with a moderately severe arthritis ranged 
from 0 5 to 16, with 80 per cent having an index of 1 0 or higher For 
die patients showing a nnld form of arthritis the corrected sedimentation 
index ranged fiom 0 4 to 14 with 75 per cent lia\ing an index of 1 0 or 
less Following treatment there was a drop of five points m the aveiage 
corrected sedimentation index for the patients showing improvement in the 
+++ and ++ groups and a drop of thiee points for the patients in the 
4- group 

It was a matter of interest to compare the number of injections and 
duration of treatment of the patients who improved with those who did not 
In ti eating ambulatory patients m a clinic it is difficult to control the num- 
ber of visits Many patients become discoui aged and fail to return after a 
few visits In table 3 is shown the average number of injections and 
average duration of treatment for the thiee groups of patients studied 

Table III 


Relationship of Number of Injections and Duration of Treatment to Improvement 


Severitv 

Average Number of Injections 

Average Duration of Treatments 

Improved 

Unimproved 

Improved 

Unimproved 

i (Months) 

+ + + 

31 5 

18 5 

1 

56 

2 6 

+ + 

21 5 

15 5 

45 

2 5 

+ 

18 7 

13 7 

3 8 

1 9 


14 5 

15 9 

3 2 

! 

3 5 


* = Patients having a corrected sedimentation index within the normal range 


Of the 10 patients with advanced arthritis the number of injections for 
the six who improved was 8, 17, 27, 37, 48, and 52 respectively, with an 
average of 31 5, while the four who failed to improve had 9, 13, 24, and 28 
injections, with an average of 18 5 The duration of treatment for the 
former varied from two to 14 months and for the latter, from two to four 
months 

For the patients with a moderately severe arthritis the range of injec- 
tions was from nine to 48 with an average of 21 5 for those who improved, 
while it varied from six to 25 with an average of 15 5 for those who did not 
respond In the improved group half of the patients received 20 or more 
injections, while only two of the nine patients in the unimproved group 
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leceived as many The duration of treatment for the former varied from 
one to 12 months, while for the latter it varied from one to four months 

For the patients with a mild arthritis and an elevated corrected sedimenta- 
tion rate the number of injections for those who improved varied from six 
to 38 with an average of 18 7 and the duration of treatment from one to 10 
months, while for those who failed to respond it ranged from eight to 26 
injections with an average of 13 7 and a duration of from one and a half 
to three months For the patients with a mild arthritis and a normal cor- 
rected sedimentation rate the average number of injections was 14 5 with 
an average duration of 3 2 months for the improved group and 15 9 in- 
jections over a period of 3 5 months for the unimproved group 

Very few untoward reactions occurred from the injections One patient 
who was given a much larger dose than on the previous visit developed a 
severe urticaria immediately after the injection It cleared up rapidly fol- 
lowing an injection of adrenalin One patient was given three wheals in 
the left forearm at the third visit Two of the wheals disappeared m a 
few hours but one became inflamed and a cellulitis developed in the left hand 
and wrist two days later which required hospitalization and surgical inter- 
vention Cultures from the site of injection were negative The patient 
was found to have a history of recurring attacks of hay fever Following 
the reaction the patient had complete relief fiom the arthritic condition and 
was well one year later 

Discussion 

The highest percentage of improvement occurred m the group of pa- 
tients having a mild form of arthritis but with an elevated corrected sedi- 
mentation rate However, the patients with the same form of arthritis but 
having a normal conected sedimentation index did not respond well to 
treatment This is probably due to the fact that many of the latter group 
were old or quiescent cases and some may not have had a true rheumatoid 
arthritis This type of patient does not respond well to any of the usual 
forms of therapy 

As might be expected, improvement was directly related to the duration 
of treatment The patients who improved had injections on an average of 
two to three months longer than those who failed to respond Like most 
forms of therapy for rheumatoid arthritis it was necessary to continue the 
injections over a long period of time to get the best results 

In giving bee venom in the form of Apicosan care must be exercised 
m order to avoid reactions The dose should be increased slowly and the 
patient should be questioned at the next visit regarding redness, pain and 
swelling at the site of the injection The test dose (0 1 c c of concentra- 
tion N) should always be given preliminary to starting the treatments as 
some people are very sensitive to bee venom 
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It is of interest to compare the results obtained in this study with those 
following the use of vaccine In 1933 Stainsby and Nicholls 7 reported an 
improvement of 58 3 per cent in a group of 103 patients treated by the 
removal of diseased tonsils and injections of hemolytic sti eptococcus vac- 
cine One hundied and ninety -font patients m whom the focus of in- 
fection had been removed before coming to the clinic v ei e treated with vac- 
cine onl) and 35 9 pci cent showed improvement 

SUMM \RY 

1 One hundred patients with rheumatoid aithritis w r ere treated with 
an injectable form of bee venom ( Apicosan ) and 73 shov r ed improvement 
Thirty-fhe of the patients w r ere markedl) nnpioved and 38 moderately 
improved There w 7 as definite and lasting relief fiom the pain and swelling 
and a drop tcnvard normal in the corrected sedimentation rate, if previously 
elevated 

2 The number of injections varied fiom 6 to 52 over a period of from 
one to 14 months The patients who received on the average a longer 
course of treatment showed the greater improvement 

3 In estimating the results obtained from this study of an injectable 
form of bee venom ( Aptcosan ) foi rheumatoid arthritis one is impressed 
w r ith the definite improvement in the clinical symptoms and the significant 
drop in the corrected sedimentation index in a large percentage of the 
patients It w r ould seem, therefore, that bee venom is w'orthy of further 
consideration 
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MECHANISM OF THE TOXIC EFFECTS FROM COM- 
BINED USE OF CALCIUM AND DIGITALIS * 

By J S Golden, M D , and William A Beams, M D , Chicago, Illinois 

The administration of calcium with digitalis was consideied a safe 
combination to enhance diuresis and to increase the effects of digitalis by 
Berliner, 1 Billigheimer 2 and Singer 15 Recently, however, Bowers and 
Mengle 4 reported sudden death m two patients who received calcium intra- 
venously after pievious administration of digitalis, and similar results were 
noted m animals that received a similar combination Available experi- 
mental evidence points to either a synergistic effect or an additive phe- 
nomenon as the underlying factoi for such untoward results Lloyd 1 
reported the electrocardiographic changes observed on himself during mtia- 
venous administration of calcium chloride, using first 50 c c of a 1 pei cent 
solution and then a 10 per cent solution No significant changes v'ere ob- 
served during injection of the weaker solution but subsequent use of the 10 
per cent solution resulted in cardiac standstill after but 4 c c had been given 
Complete recovery followed when the injection w r as stopped at that point 
but this experience shows that mtrav enous injection of calcium is not always 
harmless Walters and Bowler 16 injected a 10 per cent solution of calcium 
chloride intravenously m dogs and found electrocardiographic evidence of 
changes m rate and conduction V entricular fibrillation was observed after 
toxic doses but therapeutic amounts resulted only m changes in heart rate 
Billigheimer 3 explains the change in rate as due to an effect on the vagus 
Lieberman 9 ’ 10 reported that intravenous injection of calcium produced 
effects closely resembling those produced by digitalis, namely, rise m blood 
pressure, slowing of the pulse, heart block, and various arrhythmias This 
author 10 ’ 11 believes that intravenous calcium produces an almost instan- 
taneous digitalis-like effect on the heart w'hile an interval of time is required 
for digitalis to act He thinks that the result of both drugs given simul- 
taneously or shortly after one another is merely additive Bilhgheimei 2 
thinks that calcium and digitalis act on the same structures of the heart but 
believes that digitalis sensitizes this organ to calcium Similar observations 
ivere made by Mandelstamm 13 and by Issekutz 8 It is of interest to note 
that Edens and Huber 6 found the blood calcium to be elevated when bi- 
gemmus pulse appeared after digitalis and that Cushny 5 reported less com- 
plete cardiac contractions after digitalis when the calcium content of the 
perfusion fluid in his preparations was reduced Fischer, 7 using isolated 
frogs’ hearts, observed that calcium in the strength used m Ringer’s solu- 
tion, or m higher concentrations, had no effect if given before or during 
digitoxin administration but a marked calcium effect became apparent if 

* Received for publication May 22, 1937 „ . , TI1 

From the Cardiovascular Department, Michael Reese Hospital, Chicago, 111 
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digitoxm was emplojed befoie the calcium He thinks that digitoxin sen- 
sitizes the heart to calcium but points out that this s>nergistic effect is 
one-sided, being eftectne only if digitoxm is given first Schuntermann 14 
found greatly increased amounts of calcium m portions of dried mjo- 
cardium in instances of cai diac h} pei trophy with failure 

These differences m opinion as to the safety of the combined use of 
calcium and digitalis prompted us to reexamine the question in ordei to study 
the various factors and underljing mechanisms which may be responsible 
for the untoward results or death following this procedure 

Procedure 

Eleven dogs, each 8 to 12 5 kilograms in weight and anesthetized w r ith 
sodium barbital, were employed Digalen * w r as administered intravenously 
to the animals at a constant rate and m doses from 50 to 90 per cent of the 
calculated lethal dose (1 12 cat units pei kilogram) Aftei an interval of 
from 30 to 54 minutes 10 or 20 per cent solution of calcium gluconate was 
injected m the tem in five of these dogs The quantity of calcium gluconate 
used did not exceed 20 per cent of the approximate lethal dose in any instance 
and the rate of injection was 4 c c or less per minute Five other dogs 
received similar quantities of the tw'o drugs simultaneously from the same 
syringe The same precautions as to rate of injection and quantity of cal- 
cium were observed Blood pressure \anations w^ere noted throughout 
each experiment Electrocardiographic studies w r ere made which included 
a three-lead control and repeated tracings of Lead II after each injection as 
well as prior to the death of the animal 

Discussion and Results 

The results are summarized in tables 1 and 2 In table 1 are shown 
the experiments where calcium gluconate ivas given 30 to 54 minutes after 
the digalen The results obtained when the calcium gluconate and digalen 


Table I 


Experiment 

Number 

Per Cent of 
Calculated 
Lethal Dose 
of Digalen 

Calcium 

Gluconate 

Time 

Interval 

Result 

1 

85 

15 cc 10% 

30 min 

Immediate death 

2 

66 

25 c c 10% 

36 mm 

Immediate death 

3 

60 

11 cc 20% 

54 min 

Dog destroyed 
after 22 min 

4 

50 

35 c c 10% 

31 min 

Death in 60 min 

5 

50 

35 c c 10% 

38 mm 

Death m 90 min 


* We are indebted for the supply of digalen to Dr L Klein of Hoffmann-LaRoche and 
to H Althouse of Sandoz Chemical Works for the calcium gluconate employed m these 
experiments 
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were given simultaneously are shown in table 2 It will be seen that death 
occurred in both types of experiment with less than the calculated lethal 
doses of digalen, indicating that the calcium gluconate was in some way 
responsible for the greatei effectiveness of digalen Neither the rate of 
injection of calcium, which was constant m all experiments, the concentra- 
tion or the total dose, which was never moi e than 20 per cent of the calcu- 
lated lethal dose, could be responsible for death in some of the animals 
Death of the animals and the time lag of its occurience were found to de- 
pend on (a) the amount of digalen given, and ( b ) on whether the calcium 
gluconate was given simultaneously or at a short interval after the digalen 
Both tables show that death occuried earlier with larger doses of digalen 
It was also observed that death occurred earlier and was more likely to be 


Tablc II 


Per Cent of 
Calculated 
Experiment Lethal Dose 
Number of Digalen 

Calcium 

Gluconate 

Time 

Interval 

Result 

1 

83 

17 5 cc 20% 

0 

Death 17 min 

2 

68 

17 

Total 85 

15 cc 20% 

15 cc 20% 

0 

28 min 

Living 28 min 
Death 2 min 

3 

66 

17 5 cc 20% 

0 

Death 50 5 min 

4 

50 

17 5 c c 20% 

0 

Death 32 min 

5 

50 

17 5 cc 20% 

0 

Living at 107 min 

6 

50 

17 5 c c 20% 

0 

Living at 112 nnn 


(1) 0 equivalent to simultaneous administration 

(2) Dog 2 received a second dose of digalen (17 per cent of the calculated lethal dose) 
28 minutes after the injection of calcium and shoved no change for 28 minutes until another 
injection of calcium was given Death then occurred in 2 minutes 

sudden with the same large dose of digalen if the calcium was injected about 
30 minutes after the digalen This, of course, is due to the time lag before 
the full action of digalen appears In other words, in the simultaneous in- 
jections the calcium effect could have worn off considerably before the digi- 
talis effect had become prominent Nevertheless, it is significant that death 
sometimes occurred after a long interval when smaller doses of digalen were 
used Apparently the effect of calcium gluconate may sometimes be more 
prolonged than is generally supposed 

The lag in death with smaller doses of digalen is in accord with some 
unreported results obtained by one of us (W A B ) with cats which indi- 
cated that intravenous injections of very large doses of digitalis resulted m 
toxic effects within a few minutes while comparatively small doses of digi- 
talis required more time to produce comparable effects 




COMBINED USE Or CALCIUM AND DIGITALIS 


1087 


The present study indicates the hazard existing in the use of calcium 
gluconate inti avenousl} following digitalis Great caution should be used 
m patients who have received digitalis, especially if they show electrocardio- 
graphic 01 other evidence that they are digitalized Even the simultaneous 
injection of calcium and digitalis m patients who have not previously re- 
ceived digitalis is not a harmless procedure It is especially dangerous if 
larger doses of digitalis are gnen but untoward results may occur with 
smaller therapeutic doses Our animal experiments suggest that the margin 
of safety in such combinations is both \anable and narrow and that death 
may occur as late as one to one and one-half hours aftei injection 

Our expei iments thiow no light on whether death is due to additive 
phenomena or to a s)tiergistic effect but it uas observed that blood pres- 
sure rose shortly after injection of digalen in most instances to be followed 
by a precipitous drop before death after calcium was given Electrocardio- 
graphic observations show the usual changes after large doses of digitalis, 
namely, changes in the T-wa\e and ST segment, heart block and rentncular 
tachycardia Subsequent injection of calcium resulted in ventricular tachy- 
cardia and ventricular fibrillation The latter mechanism \\ as the cause of 
death in the animals who died immediately as well as in those who lived 
for as long as 90 minutes Even those who survived developed ventricular 
tachycardia when digalen and calcium w ere injected simultaneously 

Resume 

1 A series of experiments was performed to study the dangers and 
their mechanisms, inherent in administration of calcium with or shortly 
after digitalis 

2 We are in accord with previous observers who noted marked toxic 
effects or death when such combinations were used These results could 
not be attributed to the digalen alone nor to the concentration, dose or rate 
of injection of the calcium 

3 The toxic or fatal effects depended on the size of the previous dose 
of digalen and depended a great deal on the time interval between injection 
of digalen and calcium Toxic manifestations and death occurred when 
larger doses of digalen were used These were more likely to occur if cal- 
cium was injected about 30 minutes after the digalen 

4 It was also observed that the margin of safety was narrow and un- 
certain and that the toxic effects following calcium, when digalen was given 
before, resembled those seen after very large doses of digitalis alone 
Simultaneous injection of both drugs in similai dosage was somewhat less 
toxic and was less likely to be fatal than when an interval of about 30 
minutes elapsed between the injection of digitalis and calcium 

5 Death in our animals was associated with a precipitous fall m blood 
pressure, and electrocardiograms revealed that ventricular tachycardia was 
frequent and that death was due to \ entricular fibrillation 
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6 The conclusion is reached that great caution is to be used in giving 
calcium intravenously with or shortly after digitalis It is apparently not 
safe to use this combination even in patients who have received small doses 
of digitalis, but it is particularly dangerous if there is electrocardiographic 
or other evidence that the patient is approaching digitalization We believe 
that it is wiser to abstain from intravenous injection of calcium m any 
patient who is receiving digitalis since the margin of safety is so narrow 
and the toxic effects can neither be foreseen nor successfully treated 

We are indebted to Messrs A C Meyer, Jr , and R Blake for technical assistance 
m these experiments 
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THE PRESENT STATUS OF RHEUMATISM AND 
ARTHRITIS- REVIEW OF AMERICAN AND 
ENGLISH LITERATURE FOR 1936 ' 

(Fourth Rheumatism Review) 

By Philip S Hexch, MD. FACP, Rochcstei , Minnesota, Walter 
Bauer, MD.FACP, Boston, D wid Ghrist, M D , f Los Angeles, 
Francis Hall, M D , Boston W Paul Holbrook, M D , 

Tucson J Albert Key. M D , St Loins, and Charles 
H Slocumb, MD, Rochcstci, Minnesota 
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Pyoarthrosis septic arthritis 
Rheumatic fever 
Incidence 
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T r Fourth Rheumatism Review was prepared by the Editorial Committee (Dr 

Dench, Chairman) of the American Rheumatism Association (formerly the American 
Association for the Study and Control of Rheumatic Diseases) The editorial comments 
express the opinion of the Editorial Committee, the authors of the Review, not of the 
Association 

t Dr Ghrist died February 3, 1937 
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Common types of spondylitis atrophic, hypertrophic 
Gout and gouty arthritis 
Psoriatic arthritis 
Hemophilic arthritis 

Allergic, metabolic and endocrine arthritis 
Miscellaneous types of joint disease 
Diseases of muscles and fibrous tissue, fibrositis 
Diseases of bursae 
Other studies 

Campaign against rheumatic diseases 

General Incidence of Rheumatic Diseases, Social and Economic 

Importance 

Statistics again demonstrate that the rheumatic diseases lepresent one 
of the world’s greatest social and economic problems Of all patients ad- 
mitted m 1933 to accredited hospitals m the United States, 97,984 patients 
( 1 39 per cent) were admitted because of “ arthritis or rheumatic diseases ” 
(Kling 313 ) A recent Public Health Survey (Collins 96 ) calculated the 
incidence of “ chionic arthritis and rheumatic diseases” as 22 18 per 1000 
persons, or 2 2 per cent of the population of which more than 1 per cent had 
“ disabling ” rheumatism and 0 85 per cent were “ bedridden ” (The mor- 
bidity rate foi tuberculosis of all forms, including suspected cases, was only 
4 72 per 1000, about one-fifth that of chronic rheumatism ) Based on these 
figuies, Kling calculated that about 2,700,000 of the 120,000,000 population 
m the United States are affected with chronic rheumatic diseases, of whom 
1,230,000 are “ disabled ” and 1,020,000 have been bedridden at some time 
or other (Presumably the remaining 450,000 persons were affected mildly or 
moderately, not seriously enough to be “ disabled ” or bedridden — Ed ) Kling 
believes this to be a low estimate According to the Massachusetts survey 
(1933), 245 3,264,000 persons or 3 2 per cent of the population of the United 
States suffer from chronic rheumatism 

The incidence of joint diseases in Finland is evidently less In a house- 
to-house canvass of 37 rural communities with a population of 195,000 
persons, Holsti and Rantasalo found 1702 persons (0 9 per cent) who had 
suffered or were suffering with “ acute or chronic joint disease ” , of these 
1177 had chronic arthritis, 525 had acute arthritis Sex incidence of those 
affected was 2 4 females to 1 male, m acute cases 17 1, m chronic cases 
2 7 1 The incidence of arthritis m different localities varied greatly from 
0 3 to 4 3 per cent of the population, and was highest in southeastern Fin- 
land, on the coast of Lake Laakokka, where endemic struma is common 

Classifications of Diseases oi Joints and Related Structures 

The editors of these reviews 245 ’ 246 ’ 247 sympathize with Haden when he 
stated, “ It is hopeless to discuss the different classifications or the different 
terms’ used to indicate the same clinical type of pathologic process” In 
the third review we therefore dismissed the year’s crop of " new classifica- 
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tions ” briefly since none seemed subject to less criticism than those m com- 
mon use A commission of the International League against Rheumatism 
has already collected mote than 60 different nomenclatures The ultimate 
classification of “ rheumatic diseases ” will be one based on a complete under- 
standing of the etiology of the different forms Until an etiologic classi- 
fication can be completed it is necessary to use w orkrng classifications based 
on clinical data, pathologic 01 roentgenographic features or combinations 
thereof None is entirely satisfactory but some have more merit than 
others Because of the fundamental differences of opinion among the 
various schools of thought it is difficult to set up a nomenclature universally 
acceptable But to avoid clinical confusions and for statistical purposes an 
international classification would be most helpful To foster such a classi- 
fication the International League against Rheumatism has asked committees 
m each country to simplify its own nomenclatuie to bring out the essential 
features of each disease-type Cooperating in this work, a committee ap- 
pointed by the American Rheumatism Association is critically reviewing 
major classifications now in use This review will therefore not include 
critical comments on new ones proposed Those interested in suggestions, 
amendments and criticisms of classifications in current use may consult the 


following references 4> 14> 129> 177 ’ 183( 191> 223 ' 2S0 - 31 s - 428> 470 


Diseases of Joints Related to Trauma 

Trauma is related to articular disease in three ways it may be the chief 
or sole cause of “ pure traumatic arthritis ” , it may precipitate various types 
of arthritis, chief cause of which is some factor other than trauma , it may 
aggravate a preexisting active or quiescent nontraumatic arthritis Camp- 
bell regards traumatic arthritis as the commonest type of joint affection 

(This may be true in the practice of an industrial surgeon or orthopedist but is 
not the experience of most physicians unless one regards as traumatic arthritis all 
three of the relationships listed — Ed ) 

Aiticular Diseases Due Primarily to Trauma Three types of trauma 
produce articular damage 76 (a) A single mild or severe injury which 

damages articular structures with varying degrees of severity, (b) repeated 
occupational trauma from overuse and excessive wear and tear of joints, 
(c) repeated “microtrauma” from faulty posture or attitudes producing 
functional disability from unevenly distributed mtra-articular pressure 

Symptoms The usual symptoms of pure traumatic arthritis result 
from the reaction of synovial, capsular or articular tissues to the irritative 
process ' 6 T raumatic arthritis is usually monarticular , rarely bilateral or 
polyarticular Pam and slight swelling are generally present Periarticular 
skm temperature, often increased m infectious arthritis, is usually normal 
m traumatic arthritis On motion, crepitus may’' be present from a thickened 
capsule, synovial villi, or irregular articular surfaces The joint may ap- 
pear normal or effusion may occur Large effusions may force articular 
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structures to assume abnormal positions which provoke muscle spasm and 
limited motion 

Pathology Chief lesions produced are cartilage degeneration and, less 
notably, synovial fibrosis There is early splitting of the cartilage matrix 
and subsequent fibrillation which may result in complete destruction of the 
cartilage of weight-bearing surfaces or of cartilage covering those surfaces 
affected by trauma (Ghormley and Deacon) These changes result because 
cartilage has little reparative powers Marginal osteophytes appear later 
The development of these changes has been reviewed (Campbell, Kling) 
Synovial hydrops is followed by formation of fibrin which may become 
organized into fibious tissue adhesions Synovial villi may increase m size 
and number Beneath the synovia a fibrous tissue reaction occurs Disease 
of cartilage produces no pam as sensory nerves are absent When signifi- 
cant intra-ai ticular hemorrhage occurs the synovia responds by hypei secre- 
tion, becomes thickened and inflamed Blood is broken down, fibrin is 
precipitated and becomes organized with formation of adhesions 

Roentgenogiam In the early stage of traumatic arthritis roentgeno- 
grams may be normal or may reveal subchondral osteoporosis Later the 
hypei trophic changes and osteophytes are seen 

Synovial Cytology and Chemistry Normal synovial fluid contains 
about 10 to 200 nucleated cells per cu mm , and, according to Collins, a 
small, variable number of erythrocytes, from the trauma of aspiration 
Only an occasional polymorphonuclear leukocyte occurs among the nucleated 
cells, 90 to 95 pei cent of which are phagocytic cells resembling either 
monocytes of blood or macrophages of probable connective tissue origin 
Collins studied the cytology of five traumatic effusions between seven and 
51 days after injur}'' Variations in total and differential cell counts were 
as follows erythrocytes, 200 to 25,000 per cu mm , total nucleated cells, 150 
to 856 per cu mm , polvmorphonuclears 2 to 32 per cent, lymphocytes 34 to 
77 per cent, monocytes 9 to 18 per cent, macrophages 0 to 8 per cent, 
svnovial cells 3 to 38 per cent 

In hemorrhagic traumatic effusions Kling found an increase of mucm, 
the presence of which increases the viscosity of the effusion As a result 
of hemorrhage, the bilirubin content of the effusions may be increased for 
as long as six weeks after an injury The icteric index of traumatic effu- 
sions is above 5, that of inflammatory effusions is invariably below 5 
Other than trauma, only a few conditions (hemophilia, tabetic atrophy, 
xanthoma, sarcoma) cause spontaneous mtra-articular bleeding and a high 
bilirubin content m effusions The presence of fat in traumatic effusions 
distinguishes severe injuries from simple tears of joint capsule If the fat 
is chiefly palmitin and stearin, it presumably originates from fat torn loose 
from fat pads and may indicate an injury to tire intra-articular cartilages 
or to ligaments If it is chiefly olein it must come from bone marrow, 
therefore its presence indicates mtra-articular fracture In such cases bone 
marrow cells may also be present in effusions 
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Special Features and Varieties of Traumatic Disease or Joints 

1 " Post-Tiaumatic Bone Attophy ’ , “ Post-Tummatic Penarticulai 
Fibtosis” In 1900 Sudeck described an “acute post-traumatic inflam- 
matory atrophy of bone ” Since then considerable attention has been paid 
to the osteoporosis, but little to the associated periarticular fibrosis The 
cause of this osteoporosis is unknown but is presumably the result of a 
physiologic process which follows eveiy toxic or traumatic irritation and is 
probably the result of an increased circulation to the part from vasomotor 
alterations initiated by the sympathetic nervous system Absorption of 
bone salts appears in roentgenograms as a “ spotty atrophy ” or mottling 7G 
It is differentiated from the atrophy of disuse, which is characterized by 
gradual encroachment of the marrow on the cortex and by diminution m 
the size of the entire bone 

Post-traumatic bone atrophy may be painful In one case Ghormley 
noted atrophy of cartilage Gordon regaided the bone atrophy as secondary 
to the earlier periarticular fibrosis Following an injury or fracture of an 
extremity, swelling and a soft pitting edema distal to the lesion may appear 
and persist Joints of hands or feet may become painful and stiff due to 
proliferation of periarticular fibrous connective tissue Subsequent de- 
calcification of bone occurs Lymph stasis supervenes, later the vascular 
content of subcutaneous tissues is apparently reduced Overgrowth of 
periarticular connective tissues occurs, limitation of motion and pam are 
present, contractures and protective muscle spasms ensue, and atrophy re- 
sults In severe cases roentgenograms show decalcification of bone, slight 
thickening of periarticular tissues, narrowing of joint spaces If the orig- 
inal injury or fracture is near the torso, this condition is less likely to affect 
hands and feet because collateral circulation of blood and lymph distal to 
the original injury is generally adequate 

The condition is avoided by preventing or correcting capillary and lymph 
stasis Only that part of the extremity for which rest is vital should be kept 
at rest Rings should be removed Dressings should not be constrictive 
Adequate, protective cotton pads should be used with splints and the latter 
should be temporarily removed to permit massage if swelling appears Fre- 
quent elevation of affected extremities is important Usually the condition 
clears satisfactorily, occasionally it is protracted In severe cases one or 
two toes or fingers may become ankylosed Relief was obtained in two cases 
treated by White with procaine injections of sympathetic ganglions 

Apropos of these statements is Jones’ interesting review of the conditions 
which foster articular adhesions with injury or disease 

The following questions were raised and answered by Jones Why may joints 
sometimes be immobilized without becoming stiff, whereas at other times dense ad- 
hesions form although joints have not been completely immobilized 7 Why can some 
joints be immobilized for a year with impunity, and others become permanently stiff 
within a few weeks 7 Why is the wrist joint more likely to become stiff when im- 
mobilized in a cock-up splint and not in a dorsal plaster splint 7 Why do massage 
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and passive sti etching always aggravate stiffness of finger and elbow joints? Joint 
adhesions from injury are generally formed, not in mtra-articular or mterarticular, 
but in periarticular, tissues Stiffness results from periarticular adhesions in the 
plications of joint capsule Adhesions arise from organization of periarticular sero- 
fibrinous exudate which provides the adhesive substance responsible for the gumming 
together of adjacent tissues First a fibrinous deposit occurs, later fibrin is replaced 
by young connective tissue, ultimately by fully formed fibrous tissue When trau- 
matic (or infectious) synovitis occurs, or when the joint capsule is torn, exudate is 
poured out from synovia or from torn edges of the capsule Even though the joint 
is normal, periarticular adhesions may form as a result of certain extra-articular con- 
ditions a spreading exudate from distant injury or infection, recurrent edema of 
juxta-articular tissues, simple venous stasis and congestion due to muscular inactivity 
of immobility and disuse The potency of these factors in promoting adhesion 
formation depends on the degree of exudation, the fibrin content of the exudate and 
the frequency with which the soaking is repeated The recurrence and persistence 
of serofibrinous exudation provide the key to adhesion formation If articular 
tissues are soaked in exudate, day by day, adhesions will form whether immobility 
is complete or incomplete and whether the joint is injured or normal If injury is 
not repeated, even a severe fracture of an elbow joint will cause less adhesion forma- 
tion than the relatively trivial injury of passive stretching repeated day after day by 
an overenthusiastic masseur Adhesions form less readily about an ankle joint 
immobilized m a walking plaster cast than about the same joint left free to move but 
subject to recurrent edema “ Edema is the glue from which adhesions are made ” 
(Not ordinary edema, but that from inflammation and trauma — Ed ) 

2 Pellegnm-Stieda Syndiome When the medial collateial tibial liga- 
ment of a knee is traumatized a pecuhai reaction may occur therein bone 
may be formed in the ligament This is the Pellegrmi-Stieda syndrome, 
recently described in American literature (Kulowski, 1933) Two cases 
were reported (Henson) Each involved a history of recurrent trauma, 
swelling of the knee and pam on motion Roentgenograms revealed the 
condition Surgical procedures used m treatment were outlined 

3 Tennis-Elbow There is no unanimity of opinion concerning the 
basic pathology oi the optimal treatment of “ tennis-elbow ” According to 
Cyriax, it is caused primal lly by a tear between the tendinous origin of the 
extensor cai pi ladiahs bievis and the periosteum on the anterior surface of 
the lateral epicondyle, a chiomc periostitis results secondarily and to this 
symptoms are referable Cyriax descubed his method of treatment which 
gave “ complete and lasting l elief ” repeated deep friction to the tender area, 
followed by forced adduction of the extended and supmated forearm 

Medicolegal Aspects of Tiaumatic Artlintis Data considered necessary 
by some to determine the presence of traumatic arthritis and to assess the 
degree of disability therefrom have been given 245> 247 It was stated that, m 
addition to other data, one should have information on the time between 
injury and onset of symptoms, it should not be more than a few months 
to a year Some disagree on this last point According to Henry the 
injury must be severe enough to cause immediate cessation from work and 
symptoms must appear immediately (or within a few days) after the acci- 
dent and persist continuously According to Leckhtner “ bi ldge symptoms ” 
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must be present, that is, the symptoms (to he caused by traumatic arthritis) 
must have continued uninterruptedly from the time of trauma to the onset 
of arthritis, and other joints of the body must be free of arthritic lesions 

Monti climatic Aithntis Piecipitated by Tiauma Mild trauma may 
instigate or precipitate an arthritis (atrophic or tuberculous, 01 that from 
syphilis, pyogenic infections or neoplasms) the chief cause of which is some 
factor other than trauma In a gouty patient mild trauma may initiate a 
severe attack of gouty arthritis, out of all proportion to the degree of trauma 
which provoked it (Campbell, Kling) 

Nontraumatic Arthritis Aggiavatcd by Ttattma Any preexisting 
arthritis (most commonly hypertrophic, senescent or degeneiative osteo- 
arthritis) may be aggravated by trauma In patients with previously 
asymptomatic, senescent hypertrophic arthritis trauma may induce persistent 
symptoms In such cases the medicolegal question arises how much dis- 
ability is attributable to trauma and how much to the previously existing 
disease 7 70 

In three patients Epstein noted results of severe trauma to joints 
ankylosed from previous disease Fracture occurred not at the site of 
ankylosis but in adjacent, thinner para-articular bone Hence a completely 
welded, eburnated articulation of two long bones of an extremity, that is, 
a true ankylosis, is a mass of bone of greater strength than that of nearby 
“ healthy ” bone 


Treatment or Traumatic Arthritis 

Current treatments are as previously outlined m the first three reviews 
Aspiration of traumatic effusion evacuates pathologic products from joint 
cawties and reduces inflammation (Kling) Henson inflated joint cavities 
with oxygen to prevent and to “break up” post-traumatic adhesions (also 
those from infection) Weight bearing and physiotherapy were used in 
addition to oxygen inflations Motion of joints was restored more readily 
and more painlessly by this combination than otherwise Pam was generally 
decreased and manipulation of joints avoided 

Histamine ionization was advocated (Mackenna) Short wave therapy 
was used by Speeding 

(Evidence proving the superiority of these measures was almost wholly lacking 
in these reports — Ed ) 

Gonorrheal Rheumatism ” Gonorrheal Arthritis 

Incidence In the United States 700,000 persons apply annually for the 
treatment of acute gonorrhea (Barney) According to Usilton (1935) 
about 500,000 patients m the United States are constantly under treatment 
oi observation for gonorrhea Considering those with gonorrhea who 
never report for treatment it has been estimated that between 1,000,000 and 
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2,000,000 new infections with gonoirhea occur yearly in this country 
(Thomas and Bayne-Jones, Barney) About 3 to 5 per cent of persons 
with gonorrhea are said to develop gonorrheal arthritis of varying severity 
A much lower incidence is reported from Johannesburg, South Africa of 
6000 patients with gonorrhea, 30 (0 5 per cent) developed gonorrheal rheu- 
matism (Bayer) 

Clinical Featwes Reviewing the clinical features of gonorrheal ar- 
thritis Warren stressed certain points A careful history usually reveals 
transitory involvement of many joints foi several days at the onset, then 
the acute major involvement, generally of one but not mfiequently of several 
joints or near-by structures Often the process subsides in one joint and 
flares up successively m other joints, paiticularly in a previously traumatized 
joint In some cases the process is restricted entirely to tendon sheaths 
or bursae around a joint or to nearby muscles and fascia A notable feature 
is the rapidity with which the acute arthritis and bone and muscle atrophy 
progress 

Gonorrheal arthritis m children is rare In one series of cases it oc- 
curred in 1 5 per cent of children with gonorrheal vulvovaginitis (Gittings 
and Mitchell, 1917) Su and Hu noted severe gonorrheal polyarthritis in 
a girl aged four years who had apparently contracted the disease from 
recently infected parents The child developed vulvovaginitis, fever, adeno- 
pathy and arthritis in three joints Although treatment was chiefly symp- 
tomatic, articular recovery was complete 

(It often is if organisms do not invade the articular cavity — Ed ) 

The simultaneous occurrence of gonorrheal arthritis m a mother and a 
newborn infant is rare, an instance is reported by MacLennan Infants 
with gonorrheal ophthalmia may develop arthritis between the fifth day and 
the fifth week, generally the second week, of infection Although infants 
with severe ophthalmia may die, prognosis regarding joints is usually good 

Most cases of peisistent gonococcenua are fatal Among the 27 cases 
of nonfatal gonococcal septicemia without endocarditis reported m the litera- 
ture two patients had erythema nodosum An additional case was reported 
by Bakst, Foley and Lamb 

Pathology The “classical type” of reaction occuis when articular 
tissues are directly invaded by gonococci There is an inflammatory syn- 
ovial reaction with infiltration of leukocytes, lymphocytes and macrophages 
In synovial exudates are found gonococci and inflammatory cells, especially 
leukocytes Jordan regarded as unproved the existence of a “ second type ” 
of gonorrheal arthritis in which gonococci are not found m articular and peri- 
articular tissues to explain the inflammation therein Some suppose that 
such a type represents an “ allergic gonorrheal arthritis,” a sensitization of 
joint tissues to metabolic products of distant gonococci According to 
Ghormley and Deacon, the pathologic reaction in gonorrheal arthritis is 
essentially similai to that of other pyogenic forms of arthritis synovial 
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thickening, edema, polymoiphonuclear leukocytic infiltration, later the pro- 
duction of fibroblasts and capillaries, infiltration by plasma cells and poly- 
morphonuclear leukocytes, and still later the advanced stage of synovial 
fibrosis Differences in reaction depend largely on the number and virulence 
of the organism and the patient’s resistance 

Roentgenoq) ams In acute gononheal aithntis roentgenograms present 
no special characteristic except perhaps the early and unusual, diffuse char- 
acter of the atrophy and the marked, often rapid, bone destruction (War- 
ren) Taylor and his colleagues regarded this feature as of considerable 
diagnostic value to clinicians The appeal ance of a gonorrheal joint of six 
weeks’ duration may closely resemble the appearance of a joint with tubercu- 
lous involvement of six months’ duration To suggest a diagnosis of 
gonorrheal arthritis, therefore, a roentgenologist should know at least the 
duration and seventy of articular symptoms Studying roentgenograms m 
11 cases, Taylor and associates noted marked variations at different stages 
of the disease In the “ early stage ” marked soft tissue swelling appeared 
early and subsided within a few days or weeks Local areas of decalcifica- 
tion and slight effusion were each noted in 64 per cent of these cases Later 
these both decreased Later still there was narrowing of joint spaces in 82 
per cent, a moderate degree of “ active bone destruction ” in 36 per cent, 
early healing with fibrous or bony ankylosis m 45 per cent 

Laboratory Data A certified diagnosis of gonorrheal arthritis can be 
made only on recovery of gonococci from articular tissues or fluid This is 
generally not done A reasonably accurate presumptive diagnosis of gonor- 
rheal arthritis is usually made on the basis of certain clinical data supported 
bv laboratory evidence of the presence of urogenital gonorrhea The elab- 
orate report by Thomas and Bayne-Jones of the Committee for a Survey of 
Research on the Gonococcus and Gonococcal Infections contained much data 
of interest to clinicians data on the biology of gonococci, on types of gono- 
coccal infections, on the relative value of different methods of treatment of 
gonorrhea and on the respective merits of laboratory tests used m diagnosis 

1 Isolation of Gonococci m Smears and Cultures Although m most cases of 
acute gonorrhea in males a diagnosis based on examinations of stained smears from 
secretions is probably correct, such a diagnosis is not free from uncertainty Recent 
literature reflects a growing sentiment against relying on smears alone for diagnosis 
(Thomas and Bayne-Jones) Although opinions differ as to the relative value of 
smears or cultures for isolating gonococci, most workers now favor cultures War- 
ren s experience indicated that smears from urogenital discharges may be positive 
for gonococci m 40 per cent, cultures of such discharges may be positive m 60 per cent, 
and cultures of articular tissues may be positne m 80 per cent of cases in which 
gonorrhea is suspected These percentages are higher than those of others Leahy 
and Carpenter found the diagnostic value of smears slightly greater than that of 
older cultural methods but when they used a modification of McLeod’s new (1928- 
1934) method the rererse was true Ten per cent more positive cases of gonococcal 
infections were discovered by the new cultural method than by the smear method alone 
Smears were positive in 45 per cent, cultures positive m 55 per cent of cases studied , 
in 13 per cent cultures were positive when smears were negative or doubtful , in 2 
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per cent cultures were negative but smears were positive Similar results were ob- 
tained by Spohr and Landy, using another modification of McLeod’s method A 
study of material from male urethras gave the following results Smears and cul- 
tures were both negative m 22 per cent of cases examined , smears were negatiye 
but cultures were positive in 10 3 per cent, smears were positive but cultures were 
negative in 7 7 per cent , both smears and cultures were positive in 60 per cent The 
superiority of the cultural method was more notable m tests on material from sus- 
pected females In studies of urethral secretions smears and cultures were both 
negative in 52 5 per cent, smears were negative but cultures were positive m 10 2 per 
cent, m no case were smears positive and cultures negative, in 37 3 per cent both 
smears and cultures were positive Studies of cervical secretions revealed negative 
smears and cultures in 49 2 per cent , negative smears and positive cultures m 32 
per cent, positive smears and negative cultures in none, positive smears and cultures 
in 18 6 per cent Thus, in the latter group smears were positive in 18 6 per cent 
but cultures were positive in 50 8 per cent 

2 Gonococcal Complement-Fixation Test Further experiences with this test 
indicated that, properly interpreted, it is of diagnostic value For the test to be 
positive, enough antigen must be absorbed to stimulate the formation of sufficient 
antibodies to produce the reaction in blood and a period of time sufficient for the 
development of the reaction must have elapsed In mild or ’subacute (as contrasted 
with acute) cases, or in those in which discharges aie open and draining freely, and 
in which but little antigen is absorbed, the test may remain negative despite the 
presence of definite gonorrhea The current reports of Warren, Pelouze, McEwen, 
Alexander and Bumm, Hirshland and Hirshland and Lin have restated the character- 
istics of the test 1 The test may be negative the first two to six weeks of infection 
2 It may require 4 to 20 weeks for complete fixation to occur 3 Tests should be 
repeated, especially if the first ones are negative A positive test was frequently not 
obtained by McEwen and associates until the third bleeding 4 Some 265 regard a 
repeatedly weak-positive reaction as specific as a (single) strongly positive reaction 
(Others do not agree to this — Ed ) 5 The test is more frequently positive in acute 

systemic infections (such as gonorrheal arthritis) or in chronic infections than m 
acute local infections 6 Repeatedly negative tests are strong presumptive evidence 
against the presence of gonorrhea 7 After patients have clinically recovered the 
test may remain positive for many months (as long as four years — Warren) , there- 
fore it is of little value as an immediate proof of cure 8 The test generally be- 
comes negative within 6 to 18 months after clinical recovery 9 A persistently 
and markedly positive reaction m a case of presumed arrested gonorrhea strongly 
suggests the presence of a (hidden) active gonococcal focus 344 

Results of the test confirmed the clinical diagnosis in 76 4 per cent of the cases 
of Hirshland and Hirshland who found it particularly useful in females from whom 
it is difficult to obtain positive pelvic smears Of 44 patients with gonorrheal ar- 
thritis seen by McEwen, Alexander and Bumm, 98 per cent gave a positive reaction 
4 plus in 20 per cent, 3 plus m 33 per cent, 2 plus in 36 per cent, 1 plus in 2 per cent, 
doubtfully positive in 7 per cent False positive reactions were found m no normal 
controls but m several pathologic controls in 2 per cent of 48 cases of osteo- 
arthritis, in 3 per cent of 39 cases of atrophic, m 3 per cent of 36 cases of miscel- 
laneous arthritides , in 7 per cent of 70 cases of rheumatic fever Some of the latter 
patients had rheumatic polyarthritis and coincidental urogenital gonorrhea 

Lm tested the sera of 500 persons, 323 with active or arrested gonorrhea and 
177 with nongonococcal infections used as controls Of the control cases 3 per cent 
gave false-positive reactions The reaction was falsely negative in 25 per cent of 
the cases of gonorrhea proved active by smears Of 187 specimens representing 
cases of active gonorrhea, smears and serologic reactions were both positive in 95 
cases, smears alone were positive in 31 cases, the serologic reactions alone were 
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positive in 33 cases Complement-fixation tests generally became negative m less than 
6 months after patients were clinically cured 

According to Ihomas and Bayne-Jones the present status of the test is as 
follows In spite of technical improvements it still remains one which cannot be 
satisfactorily done by a poorly trained or indifferent technician, and is one which 
exhibits, even when skillfully performed, vagaries whose conquest will demand 
time and research Variations of materials and procedures used for the test have 
been so numerous that they defy classification Various antigens, solutions, autol- 
ysates and protein-fractions of the organism are used A gi eater standardization of 
technic is necessary and the most reliable antigen must be found Despite all this 
the weight of evidence conclusively shows the specificity and considerable diagnostic 
value of the reaction 

Koopman and Falker devised a “ more sensitive and quantitative ” method for 
the test, one which does not gne false-positive or indefinite reactions except in cases 
of meningitis (No results with the test were tabulated — Ed ) 

3 Skin Tests Although some workers regard skin tests with various products 
of gonococci as of diagnostic value, there is no general agreement on their worth 543 
Conrad used the Corbus-Ferry filtrate and a control solution for skin tests on 50 
cases with no history of gonorrhea, and on 50 cases with clinical and laboratory 
evidence of gonorrhea Forty-eight hours after injection, 98 per cent of the 50 
gonorrheal cases demonstrated a skin reaction averaging 2 3 cm as compared to 
reactions averaging 0 2 cm in the control cases No false-positive or negative reac- 
tions were noted According to Corbus, the mechanism of skm reactions to the 
Corbus-Ferry filtrate is due to allergy 

4 Synovial Cytology The cytology of 5 specimens of synovial fluid m 2 cases 
of gonorrheal arthritis of “considerable chronicity” was noted by Collms Total 
nucleated cells varied between 5 200 and 23,400 per cu mm , polymorphonuclear 
leukocytes, between 30 and 77 per cent 

Treatment This includes the management of the primary focus, that 
of the infected joints, and general treatment Although fever therapy is 
being more widely used to heal both the local genital and articular disease, 
older methods are used by many Stressed were the importance of early 
treatment even in mild cases, bodily rest to prevent systemic invasion, strict 
avoidance of trauma to genital tissues from the overstrenuous use of instru- 
ments, massage and strong chemicals, avoidance of sexual and alcoholic 
stimulation, and the choice of various urinary sedatives and urethral 
medicaments 20> 30 ’ 160 ’ 402 ’ 429 * 543 

Local applications of different chemicals and the use of vaccines found 
little favor with Thomas and Bayne-Jones When chemicals are strong 
enough to affect bacteria they generally irritate tissues Most specialists in 
the United States question the usefulness of vaccines except perhaps m 
chronic or complicated cases The manifold preparations made from gono- 
cocci and used as vaccines “ indicate that none fulfills all requirements 
After all m the present state of knowledge concerning the clinical com- 
position of the organism and its metabolic products preparing them is like 
shooting m the dark ’ 543 Several, however, favored the use of Corbus- 
Ferry filtrate With it James “ cured ” 20 of 34 cases and Jamieson 
cured all of 9 cases of acute or chronic gonorrhea 

(Data on controls were not given — Ed ) 
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Corbus believed that the filtiate pi evented complications, they occurred 
m only 3 per cent of 175 cases, arthritis nevei developed In cases treated 
otherwise, when aithntis appealed it fiequently yielded “completely in an 
exceedingly short time” with the use of filtrate and piostatic massage 

Others consider the filtrate valueless The results of McKenna, Gold- 
fader and Fishberg in the treatment of 34 cases of gonorrhea with routine 
treatment plus the filtrate were no better than those treated only routinely 
Complications were not prevented Spence obtained “ uniformly poor 
results ” Miller’s 307 results with filtrate were “ not remarkably better ” 
than those obtained otherwise Dealcin’s patients with acute gonorrhea did 
not do so well with the filtrate as without 

Bertoloty and Herraiz considered Loeser’s (1930) method of producing 
active immunization by injections of live gonococci superioi to classical vac- 
cine therapy 

The treatment of the joints includes rest with the appropriate type and 
amount of immobilization, physiotherapy and analgesics According to 
Hamilton, amiodoxyl (ammonium o-iodoxybenzoate) has a profound effect 
on the pains of gonorrheal arthritis although it is useless in atiophic or 
hypertrophic arthritis He compared results in 38 patients with gonorrheal 
arthritis treated therewith to those in 30 patients treated with ordinary 
methods Amiodoxyl relieved pam, shortened the period of disability and 
reduced the peicentage of permanent disability more effectively than any 
other generally used treatment Of those treated with amiodoxyl, 69 per 
cent were “cured,” 18 per cent improved, 13 per cent unimproved Of the 
control group only 7 per cent were cured , 37 per cent were improved and 56 
per cent unimproved (Results m the controls were worse than usually reported 
— Ed) The chug, given intravenously, may produce toxic manifestations, 
fever, erythema, vomiting, diarrhea, headache, when these occur its use 
should be promptly and finally discontinued or there may be a fatal result 
Death occurred m one of Hamilton’s cases and in five others noted in the 
literature 

(The reader cannot form an independent opinion from Hamilton’s papers Only 
meager details of his cases were given His charts were difficult to interpret The 
control group was apparently not comparable to that treated with the drug, 20 of 
the 30 control cases were of chronic, only 10 were of acute, arthritis The analysis 
of the control group was “very incomplete because of lack of chart data” Ihe 
value of the drug remains to be proved It must be remembered that many cases of 
“ gonorrheal arthritis ” represent a transient polyarthralgia and disappear spon- 
taneously — Ed ) 

Gold therapy was used by Slot and by Oren 

Aspiration, drainage and irrigation of joints were advised m severe 
cases m * 238> 297 Aspiration may relieve pam, protect intra-articular tissues 
from material which would destroy cartilage, prevent undue capsular stretch- 
ing and reduce the formation of adhesions If a large joint is involved and 
aspiration of synovial fluid reveals much fibrin, marked synovial leuko- 
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cytosis (more than 40,000 leukocytes per cu mm ) and gonococci, Keefer 
favors irrigation through a small incision in the capsule Burman devised 
an aspirating syringe with a side-cock adaptei for injecting air into gonor- 
rheal (and othei ) joints with effusion Restoiative treatment for joints 
includes the use of physiotherapy, protection of arches weakened by long 
lest, and proceduies to correct flexion deformities or ankylosis 

For general debility blood transfusions and a liberal food intake were 
advised 297 

Fcvei Theiapy None of those advocating the measures just described 
appaiently used fever therapy 01 compared its results with those of other 
methods The paiade of experience with fevei therapy has continued to 
provide further evidence of its superiority over other methods 

Biei man and Levenson noted further results of systemic heating plus 
additional focal heating The patients’ temperatures were first elevated by 
means of a hot bath and cradle of lights to about 105° F (lectal) Then 
the pelvic temperature was further elevated to about 111 0 F by pelvic 
(rectal or vaginal) diathermy electrodes Sixteen patients with gonorrheal 
arthritis were given two to six fever treatments, each three to five hours m 
duration, about twice weekly The previous duration of gonorrhea was 4 
to 28 (av 12 8) weeks, of the arthritis, 3 to 25 (av 10 2) weeks Most 
of the patients had previously been treated ineffectively by other measures 
Two already had ankylosis Complete restitution of articular function was 
obtained m 13 of the 16 patients, partial restoration m one and very little 
m the two with ankylosis Bierman also reported excellent results m the 
treatment of 52 cases of gonorrhea m females, m 26 of which salpingitis 
was present In 45 of the 52 cases the cervix and urethra were sterilized 
after an average of 2 4 treatments per patient, 15 of the 45 patients lequired 
only one treatment 

Stecher and Solomon considered fever therapy practical, safe and satis- 
factory m the hands of experienced attendants It provided cure or marked 
relief m a high percentage of cases and saved much time from disability 
Fifty cases of gonorrheal arthritis were treated in the Kettering hypertherm, 
generally at 107° F for five hours 916 , 54 per cent were “ relieved of all joint 
symptoms,” 22 per cent were benefited and 26 per cent weie not helped 
Of the 50 cases, 41 weie of acute arthritis (10 weeks’ duration or less), 
nine were of cluonic aithntis Complicating conjuctivitis and intis were 
promptly cured Genital infections were generally but not always entirely 
cured 

Slaughter and Trautman, and Trautman with a Kettering hypertherm 
treated 25 patients with acute gonorrheal arthritis 16 “recovered com- 
pletely, five improved markedly, four moderately Fifteen patients with 
chronic gonorrheal arthritis were also treated ten recovered completely, 
three were markedly improved and two were not improved Genital in- 
fections were cured concurrently in 22 of the 25 acute cases, in 14 of the 15 
chronic cases 
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Twenty-nine of Simpson’s 31 patients with acute arthritis (of less than 
eight weeks’ duration) and seven of 14 patients with chronic arthritis re- 
covered “ complete joint function ” Marked articular stiffness persisted in 
two chronic cases in spite of fevei theiapy but was relieved by orthopedic 
manipulation under anesthesia followed at once by fevei therapy Uro- 
genital infections were completely cured m 38 of the 45 cases, soon disap- 
peared spontaneously in four others, but two patients who had insufficient 
fever needed additional treatment 

Of McCluie’s 16 patients with acute oi chiomc gonorrheal arthritis, 
nine were “ cured,” four improved, three stopped treatment prematurely 
“ In some instances there was complete or almost complete relief from symp- 
toms following the first treatment and from the experiences with these pa- 
tients it is very definitely felt that tever therapy alone is often sufficient to 
effect a complete cure ” For chronic cases supplementary physiotherapy 
was advised 

Using a “ hot box ” alone Gurnee cuied only 55 pei cent of his cases of 
gonorrhea in females Treatments were stienuous and unsatisfactory 
'thereafter patients were treated in the “hot box” with additional pelvic 
heating by the Elliott method, oral temperatures being kept at 105° F , the 
water in the vaginal bag was at 115 to 118° F Thus, higher rectal tem- 
peratures were obtained in the presence of moderate cerebral temperatures 
and heat stroke was avoided All of five cases of gonorrheal arthritis were 
improved 90 to 95 per cent Their hospitalization was reduced 75 per cent 
of that necessary by older methods The combination of Elliott and “ hot 
box ” treatments seemed safer than that of Elliott treatments plus short 
wave diathermy, which Gurnee also tried 

Fourteen of Owen’s 22 patients with gonorrheal arthritis were “ cured ” 
by an average of 4 8 periods of fever of 4 6 hours each Eight patients 
who only aveiaged 2 8 periods of five hours each were improved, not cured, 
failures were due to insufficient heating “ Given patients who can and will 
take the treatment, better than 80 per cent of gonococcic infections regard- 
less of complications may be absolutely cured in the space of two weeks 
This progress in theiapy is most appreciated as it applies to arthiitis, foim- 
erly so painful, time consuming and often permanently disabling ” Ability 
to take treatments depended on the condition of the heart, the resistance of 
the skm to heating and the patient’s temperament For one reason or an- 
other 12 per cent of Owen’s patients were unsuitable for fever therapy 

A summary of published results from the treatment of 151 cases of acute 
gonorrheal arthritis and 32 of chronic arthritis was made by Hench 

(This also appeared in the third review — Ed ) 

General Remarks on Fever Therapy The institution of fever therapy 
is not a simple matter to be done m a physician’s office by a physician or 
nurse not specially trained m the technic It is a highly technical procedure 
which demands as much care as that lequired foi a surgical operation 
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Even m the hands of a well trained personnel complications will occasionally 
occur, geneially they are mild, but sometimes they aie serious Several 
papers included details on the management of patients under treatment, the 
contraindications, physiologic effects and complications 12> 30 ' 41 ’ 140 ’ 141 ’ 108 ’ 219 ’ 
sit, 385, 400 , 418, 492, 510, 524, 541, 5so whole subject was extensively discussed 

in Neymann’s review of 332 reports Other reports noted the beneficial 
eftect of fever therapy in gonorrhea uncomplicated by arthritis m * 140> m ’ 302 ’ 

40G, 404, 524 

Contraindications to fever therapy were listed advanced age, cardio- 
vascular or renal dysfunction, chronic alcoholism, pulmonary tuberculosis, 
marked debility or emotional instability 140 ’ 141 ’ 418> 524 The hazards of fever 
therapy must not be overlooked Certain patients are brought to the border- 
line of disaster by degrees of fever not tolerated by them For details con- 
cerning the hazards, complications and accidents incident to fever therapy 
reference should be made to the repoits cited As Trautman stated, gonor- 
rhea is not a mild disease, it can cause great disability, suffering and eco- 
nomic loss Therefore the use of fever therapy is justified m spite of oc- 
casional failures or disasters Trautman had experienced no fatalities in 
the treatment of 238 patients with 1383 fever sessions Simpson noted no 
serious complications from 3204 fever sessions given to 431 patients 

(Warren, Scott and Carpenter noted one death in the treatment of 283 cases of 
gonorrhea in six years At The Mayo Clinic one deatli occurred in connection with 
about 4500 fever sessions given to about 600 patients — Ed ) 

Complications of fever therapy include first degree burns and cutaneous 
vesicles, diffuse erythema, occasional constipation, diarrhea, anorexia, 
nausea, headache, herpes labiahs, dehydration and exhaustion, tetany, cir- 
culatory failure and heat stroke from loss of chlorides and cerebral hyper- 
thermia One of Steelier and Solomon’s patients developed a severe, and 
two a mild, epileptiform seizure When Gurnee used the “hot box” alone 
one of his 27 patients died of heat stroke and two developed severe heat 
stroke, but no serious effects were noted among his 30 patients treated by 
combined relatively low general and high pelvic temperatures 

( Details of the instance in which the patient died were not given — Ed ) 

One of Stein’s patients with gonorrheal arthritis responded well to two 
fever sessions, but about 12 days later signs of pyramidal tract involvement 
were noted which disappeared m two weeks Three hundred thirty-one 
episodes of delirium were suffered by 108 of the 200 patients of Barnacle, 
Ewalt and Ebaugh who had a total of 1324 fever sessions 204 of the epi- 
sodes were mild, 118 moderate and nine severe Delirium averaged 
75 minutes (max 48 hours) and generally occurred m the first fever ses- 
sion Large, but not small, doses of sedative drugs seemed to predispose 
thereto 1 

Additional reports of interest were of the following electrocardiographic 
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changes m aitificial fever 054 , velocity of blood flow m aitificial fevei 31S ' 310 , 
effects of fever therapy on blood count, blood and mine chemistry 118 ’ 100 , 
temperatures of superficial and deepei tissues dui mg hyperpyiexia 403 , the 
relative efficiency of various methods for pi oducmg fever 244 ’ 327 , a “ satis- 
factory cheap device ” for fever production 13 The Therma-mode blanket 
was deemed not acceptable for use m fever therapy (Council on Physical 
Therapy of the American Medical Association ) 

Criteria of Cure of Gonorrhea These included the following dis- 
appearance of clinical signs of disease and of discharges, presence of clear 
urine without shreds, absence of gonococci in the shreds when these latter 
are present , two or thi ee negative smeai s and cultures , presence of a prostate 
of normal consistency, prostatic secretion free from leukocytes, absence of 
urethral flare-up after sexual excitement or after alcohol, in women the 
presence of no visible cervical irritation, no tubal thickening or tenderness, 
no flare-up after menses (Brodie, Owens, Pelouze) 

Prognosis, End-Results Spontaneous remissions of gonorrheal ar- 
thritis may occur with little residual damage “ in a fair percentage of cases ” 
(Warren) Certain patients even with gonococcemia may recover under 
symptomatic treatment alone (Su and Hu, Bakst, Foley and Lamb) How- 
ever, the chances of residual articular damage are too great to neglect thor- 
ough treatment Kuhns regarded the course of chronic gonorrheal ar- 
thritis (untreated by fever therapy) little different from that of other 
types of chronic arthritis 

(Many believe the term “chronic gonorrheal arthritis” should be restricted to 
indicate the past history and not to imply a forecast of progressive disease The 
term should be used only to indicate that articular symptoms have already existed 
six weeks or more but not to signify that there is present a chronic progressive 
arthritis with prolonged symptoms of active inflammation Gonorrhea rarely (if 
ever) produces chronic articular disease which progresses independently unless re- 
peated infection or chronic trauma occurs — Ed ) 

Tuberculous Arthritis 

Clinical Data Current reports include seveial useful reviews Ac- 
cording to Henderson, the disease is less frequent because of better control 
of the milk supply and the education of the public on prevention and treat- 
ment Nevertheless, Dickson stated that tuberculous arthritis is responsible 
for about 20 per cent of all the cripples in the United States (The basis of 
this estimate was not given It seems much too high — Ed ) 

Dickson distinguished between tuberculous monarthritis (the usual va- 
riety), multi-articular tuberculosis (tuberculosis may affect three or more 
joints in about 5 per cent of cases) and tuberculous polyarthritis or 
“ tuberculous rheumatism ” (which will be discussed separately) Tubercu- 
lous arthritis can be divided into two stages 1 The early synovial or 
pseudosynovial, “ preroentgenographic ” stage, when the disease is roent- 
genographically invisible and no osseous foci are obvious , 2 A later stage 
when more or less definite roentgenographic changes are present 



THE PRESENT STATUS Or RHEUMATISM AND ARTHRITIS 1105 


Early symptoms include Generali} an insidious onset, slight swelling or pam or 
both , sometimes merely stiffness, local warmth, a limp if the joint bears weight 
Constitutional symptoms may be absent or slight loss of weight, a little feier As 
the disease progresses the cartilage becomes eroded, the bone is exposed, pain and 
stiffness increase and affected children gne night cries or there is jerking, especially 
in hips and knees, from contact of affected bone ends when muscles relax With 
progressive bone destruction abscesses may form with or without fever, depending 
on the occurrence of secondary pyogenic infection If synovia alone is affected, as 
occurred in 9 per cent of Henderson’s cases, symptoms are chiefly stiftness and 
swelling If bone is primarily affected, as is usual, symptoms depend on the situation 
and size of abscesses They may exist for }ears, causing little discomfort If they 
break through into the joint abruptly, acute “ panarthritis ” — involvement of all 
structures of the affected joint — results Usually abscesses break through gradually 
and barriers of protecting adhesions are built up at the site 

In Dickson’s 158 cases of tuberculous arthritis, joints involved were 
as follows spine in 62, hip m 41, knee in 25, ankle in 11, wrist in 10, sacro- 
iliac m 6, shoulder in 2 and elbow m 1 case 

Multiple arthritis occurred in six of Dickson’s 158 cases the spine was 
involved in two places once, the spine and knee m two cases, the spine and 
both hips once, and the knee and wrist, and hip and wrist once each The 
tuberculous, or unusual, nature of the polyarthritis was suggested by its 
asymmetry and the successive, not coincident, involvement of the several 
joints 

Rare features of tuberculous arthritis are perforation of abscesses of 
the hip joint, sequestration of parts of the femoral head into the bladder and 
lengthening of a leg due to stimulation of growth centers by increased vascu- 
larity (Henderson) Armstrong noted tuberculosis m a joint which was 
the site of exostoses typical of metaphysical aclasis, and the presence of ex- 
tensive tuberculous synovitis in a joint without appreciable stiftness, pam or 
deformity and without roentgenographic bone changes or pathologic 
( biopsy) involvement of articular cartilage or bone 

Pathology The usual synovial reaction was described (Ghormley and 
Deacon) 

From a study of four postmortem specimens Compere and Garrison con- 
cluded that tuberculous spondylitis begins in cancellous vertebral bone and 
encroaches on vertebral cartilage and intervertebral disks Cartilage and 
annuli fifoosi, being resistant to tuberculous invasion, persist longer than 
bone As the disease progresses bone is destroyed by the extension of 
tuberculous tissue which may or may not contain typical tubercles The 
anterior common ligament is elevated from the vertebral bodies , the disease 
extends along the spine beneath this longitudinal ligament, involving verte- 
brae above and below but not the disks until late Abscesses may push back 
into the vertebral canal but do not tend to penetrate dui a The tuberculous 
processes were compared to those in osteomyelitis 

Vertebral osteomyelitis also seems to begin in cancellous bone via hematogenous 
implants, as Compere and Garrison noted, it could hardly begin in disks since they 
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contain no blood or lymph vessels In contrast to their fate in tuberculous spon- 
dylitis, disks m osteomyelitis are quickly destioyed and formation of new bone and 
vertebral fusion may occur When tuberculous spondylitis is complicated by pyo- 
genic infection the pathologic reaction is mixed, new bone formation from the 
pyogenic infection is associated with tuberculous bone destiuction 

A case of extensive tuberculous spondylitis which healed under con- 
servative treatment supplied Fmdei with interesting pathologic material 
when the patient finally died The destructive bone changes and osteo- 
porosis, so common in the active stages of tuberculosis, weie absent Bone 
lesions had healed and osteosclerosis had developed , complete union by bony 
fusion had occuried between two vertebrae Finder concluded that healing 
may occur spontaneously, and vertebi al bone sclerosis, as seen m roentgeno- 
grams, may indicate an old healed tuberculous lesion, not necessarily osteo- 
myelitis 

Roentgeno graphic Featwes They have been presented in previous 
reviews They are often only suggestive, not pathognomonic, of tubercu- 
losis In the early stage none may be present Later one or more of the 
following features will be found (Dickson, Henderson) uniform thinning 
of bone cortex, destruction or thinning of articular cartilages, decalcification 
of bone ends, lack of new bone formation, presence of foci of bone destruc- 
tion usually in epiphyses, failure of the process to extend along the shaft but 
a tendency to involve the neighboring joint Bone abscesses are indicated 
by rarefied portions , it is not uncommon to see little notched rarefied areas 
on tibial or femoral margins at synovial insertions In a knee the inter- 
condylar notch is often enlarged In an elbow the olecranon process may be 
wedged deeply between humeral condyles In advanced stages the picture 
is one of destructive arthritis, which is usually more extensive than roent- 
genograms suggest The incidence of the various roentgenograpluc fea- 
tures in 32 cases was noted by layloi, Ferguson, Kasabach and Dawson 
Roentgenograms in tuberculous and gonoirheal arthritis possess several 
features in common but the length of time lequired to produce changes in 
tuberculous arthritis is likely to be ten to twenty times as long as that re- 
quired to produce corresponding changes in gonococcic ai thi ltis 

Differential Diagnosis Early differential diagnosis is very important 
since only then, if ever, is cure with function possible Diagnosis may be 
difficult because tuberculous arthritis may be multi-articular and atrophic 
arthritis occasionally may long be monai ticular Collms and Cameron noted 
a case illustrating the diagnostic difficulty arising because of the following 
circumstances ( 1 ) The insidious monarticular onset of some cases of mul- 
tiple, nonspecific arthritis, (2) the coexistence in the patient of some visceral 
tuberculous lesion which may or may not influence the course of nontubercu- 
lous polyarthritis, (3) the possible occurrence of a single tuberculous joint 
superimposed on nontuberculous multiple arthritis, (4) the occasional in- 
cidence of true tuberculous arthritis in two or more joints, (5) the com- 
parative infrequency of nonspecific arthritis of a hip in patients of less than 
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middle age and the tendency to suppose such a condition to be tuberculous, 
(6) modification of the course of nonspecific arthritis due to early im- 
mobilization, (7) the possibility that there exists an atypical tuberculous 
form of polyarthritis — tubeiculous lheumatism 

Consideration of the following factois nas curiently stressed (Hender- 
son, Dickson, Ghormley and Deacon) as useful in differentiation Age 
Tuberculous arthritis generall) occurs before the age of 14 yeais How- 
ever Dickson and Hendeison not mfiequently noted its appearance in pa- 
tients 50 to 65 years old Family history Familial tuberculosis was present 
in only 8 per cent of Henderson’s cases Coincident pathology Tu- 
berculosis occurred m sites other than joints m 44 per cent of Henderson’s 
cases, most often m lungs Precipitating factois Recent trauma, 6 to 12 
weeks before onset of sjmptoms, followed by a piodromal quiescent period, 
was not uncommonly noted About 50 per cent of patients with tubeiculous 
arthritis think the) traumatized the affected joint before onset of symptoms 
but Henderson believes that trauma really acts as a precipitating factor in 
only 13 per cent of cases Appearance of joint The presence of a chronic 
or subacute monarthritis should make one suspect tuberculosis The char- 
acteristic appearance is that of a boggy joint without evidence of acute in- 
flammation, a dough) enlargement due to swollen synovia, not to hydrops 
Generally little oi no fluid can be felt or aspirated from a tuberculous joint 
in contrast to the hydrops common m nonspecific arthritis Much fluid 
is evidence against, rather than for, tuberculosis Muscle atrophy is present, 
often early and extreme — out of proportion to the duration of illness 
Symptoms The rather late appearance of articular pain and tenderness sug- 
gests tuberculosis , in other artln ltides pam is usually early and notable 
Course A feature of tubeiculous arthritis is its indolent chronicity with 
periods of remission and exacerbation, the general trend is one of progres- 
sion and persistence of symptoms, a residuum of symptoms remaining even 
m the so-called remissions 

Biopsy and Guinea-Pig Tests The diagnosis of tuberculous arthritis 
is not eas) Biopsy is sometimes necessary Pathologists are usually able 
to make a definite diagnosis but m doubtful cases guinea-pig tests are neces- 
sary Studying 175 cases of suspected tuberculous arthritis, W E Swift 
noted the i elative accuracy of diagnosis made on the following clinical data, 
roentgenograms, frozen-sections of tissue, paraffin-sections of tissue, inocu- 
lation of guinea pigs Each method was subject to some error 

Tttbetcultn Reaction A positive tuberculin reaction affords only pre- 
sumptive evidence of tuberculous joint disease unless all other possible active 
tuberculous foci can be excluded A negative reaction in the absence of 
certain modifying factors (overwhelming tuberculous infection, advanced 
sepsis, anemia or other giave disease) can eliminate the diagnosis of tu- 
berculosis with some certainty Collins and Cameron recommended Paike- 
Davis’ Tubeicuhn PPD (Purified Protein-Derivative) for such tests 

Treatment In 50 per cent of the 400 cases in which arthrodesis was 
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done at The Mayo Clinic for tuberculous spondylitis there was arrest of the 
disease, according to Henderson Eradication of tuberculous bone is not 
possible and the operation of fusion of laminae and articulating processes 
posteriorly, if combined with general treatment, seems merely to hasten the 
process of arrest of the disease For tuberculosis of the hip arthrodesis by 
combined mtra-ai ticular and extia-articular fusion was favored results 
were successful m 90 per cent of 46 cases The conservative nonsurgical 
treatment for tuberculous knees is preferable in children but not in adults, 
in the latter, surgical treatment is preferable because of the economic prob- 
lem Whether arthrodesis is to be done depends on the condition of the 
knee and the patient’s general condition, social status, temperament, and so 
forth A low grade tuberculous arthritis of a knee may exist for years with 
little trouble to one able to govern his activities, in such cases arthrodesis 
should not be insisted on Bony fusion was successful m 89 per cent of 
Henderson’s 248 patients with tuberculous knees , the surgical mortality v^as 
zero For the treatment of quiescent tumor albus and tuberculous pseudo- 
arthrosis m children Delahaye developed a completel)- extra-articular method 
of arthrodesis In a tuberculous hip the production of solid, bony ankylosis 
is the best lesult that can be obtained, even so abscesses may develop and 
sinuses may continue to drain indefinitely, accoi ding to Adams 

“ Tuberculous Rheumatism ” 

Definition, Types Poncet (1897) descnbed two vaneties of tubercu- 
lous rheumatism or polyarthritis an acute or subacute form and a chronic 
form Basis for the diagnosis included a family history of tuberculosis and 
the presence m the patient of tiue tuberculous arthritis occurring before, 
with, or after the onset of the “tuberculous polyai ticular rheumatism” 
Since Poncet, others have vaiied the clinical picture and extended the basis 
of diagnosis According to Copeman, one variety resembles acute rheu- 
matic fever in that joints are successively affected without peimanent lesion 
or disability but it differs from rheumatic fever m the absence of carditis 
and resistance to salicylates The second variety is that of a transitory oi 
more chronic polyarthritis eventually becoming localized in one of the joints 
fiist affected 

Clinical Featmes Admittedly the clinical features of the entity haie 
never been set forth with unmistakable clauty Kubirschky’s criteria for 
a diagnosis of tuberculous rheumatism were repeated 145 ’ 247 Reputed clini- 
cal features are as follows (Copeman, Dickson) (1) tuberculosis often m 
the affected pei son’s family, (2) visceral tuberculosis often m the affected 
person, (3) involvement of fewer joints than in most types of pol} arthritis 
and a predominant involvement of one joint, (4) presence of more fever 
than m other forms of polyarthritis, (5) a condition refractory to sali- 
cylates, (6) absence or rarity of caiditis, (7) isolation of Koch’s bacillus 
from synovial fluid in certain cases, (8) blood cultures positive for tubercle 
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bacilli (Reitter-Lowenstein technic, 1934), but only during certain phases 
of the disease 

Repiesentatwe Cases Copeman found 12 cases m the literature which 
seemed to fulfill these cnteria Most of them were reported from France , 
none from England 01 America m 22 years Six of the 12 cases seemed 
to represent an intermediate type, “ not so fai recorded m the English hteia- 
tuie,” m which pathologic reaction m patients’ joints weie atypical but in- 
jections of joint fluid produced tuberculosis in gumea-pigs 

Of the 12 patients, 10 were females, two were males Age onset of arthritis 
aieraged 28 \ears (range 17 to 66 years) , three gave a history of previous attacks 
with increased joint damage after each the joints in the intervals being quiescent, 
eight noted febrile onset, four of six patients were unrelieved by salicylates, three 
gave a family history suggestne of tuberculosis, four previously had disease sug- 
gestive of tuberculosis , two ultimately developed frank tuberculous arthritis in one 
of the affected joints, all of the patients tested had positive tuberculin tests, joint 
fluid from eight cases and blood from one case were injected into guinea-pigs, results 
were “positne” for tuberculosis m six, doubtful in one, negative in two, m four 
cases synovial tissue at biopsy re\ ealed “chrontc inflammation”, in two specimens 
acid-fast bacilli were seen on staining, in fire cases ankylosis occurred in one or more 
joints 

Applying these criteria and tests to 42 of his own cases of “ typical 
rheumatoid arthritis ” Copeman detected evidence of an associated tubercu- 
lous factor m 12 cases 

(Two of these cases were abstracted in the third review' — Ed ) 

He concluded that a proportion (possibly 30 to 40 per cent) of all pa- 
tients with true rheumatoid arthritis can be shown to suffer or lia\ e suffered 
from a low-grade tuberculous infection, which m certain cases at least may 
be related to the course of the polyarthi ltis, and that “ tuberculous rheuma- 
tism ” cannot be distinguished by clinical means from rheumatoid arthritis 
of othei causation Features most suggests e of the condition were the 
increased incidence of tuberculous antecedents (present m six of his own 12 
cases) , subsequent development of classical tuberculous arthritis (m two of 
the 12 cases) , the discovery, after injection of tubeiculm, of silent foci of 
tuberculosis (in two cases) , pyiexial onset of the aithritis with marked 
fatigue (three of 12 cases) , increased sensitmty to tuberculin m all of 12 
cases, a tendency for the condition to progress by lecurrent attacks with 
intervening quiescent periods, the isolation of tubeicle bacilli from the blood 
(sent by Copeman to Lowenstem) of 11 of the 12 cases Specimens of 
blood from 30 patients with rheumatoid arthritis m -whom Copeman found 
no evidence of associated tuberculosis were also sent to Lowenstem , m only 
one case was the culture “ positive for Koch’s bacillus,” the case of a child 
whose father was being hospitalized for tubeiculous adenitis 

Pathogenesis , Pathology Copeman’s interpretation follows Most per- 
sons have been infected with tuberculosis m early life but have on ercome the 
infection In certain cases focal areas may become quiescent or slightly 
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reactivated but “silent” Certain cases of “lheumatoid arthritis of un- 
known cause ” are cases of tuberculous rheumatism, the infection originating 
m a chronic or periodic leakage of toxic material, or of actual bacilli, pos- 
sibly of attenuated virulence, from such a tuberculous focus This primary 
focus is of such low vnulence as to cause no geneial symptoms but it pio- 
duces m “ susceptible ” joints an inflammation different from classical 
tuberculosis The histologic appearance of synovia generally reveals “ non- 
specific inflammation ” with subendothehal collections of round cells as 
found m rheumatoid aitlmtis Perhaps the latter cells represent a halfway 
stage, due to altered bacterial virulence, between nonspecific and true tu- 
berculous changes Perhaps the affected joints are sensitized by tubercle 
bacilli, their toxins or virus, this sensitization may be nonspecific to the 
extent that subsequently it can be activated by streptococci or other bacteria, 
not necessarily tubei cle bacilli, thus presenting a “ symbiotic cause ” of 
chronic polyarthritis 

Conclusion The consensus of current opinion is that this entity is not 
established Those who lefuse to accept it base their position on the failure 
to find characteristic histologic changes in repeated examinations of tissue 
from supposed cases and the negative results of guinea-pig tests It was 
agreed that theie seems to be no good reason why tuberculosis cannot pro- 
duce a polyarthritis just as streptococci or gonococci do One cannot cate- 
gorically deny the possible influence of associated visceral tuberculosis on 
the production and course of polyarthritis However, no definite clinical 
syndrome of tuberculous rheumatism has been established, no consistent 
experimental or laboratory evidence has been pioduced m support of the 
clinical evidence offered, and in very few of the reported cases has proof 
of tuberculous origin been forthcoming According to Ghormley and 
Deacon, “To date no pi oof of the tuberculous etiology of chronic pro- 
liferative arthritis exists It may be proved at a later date but this seems 
unlikely to us ” 

Syphilitic Synovitis and Arthritis Charcot Joints 

Chaicot Joints The incidence of Chai cot’s disease in neurosyplulitic 
patients is not great It developed m 6 per cent of 744 tabetic patients 
(Moore, 1933) Epstein’s patients with Charcot joints rarely present' 
themselves because of symptoms referable to then nervous system but 
cause of joint disease The condition was not accompanied by any mark 
symptoms of tabetic disease 

Pathogenesis Epstein accepted the theory of Wile and Butler (1930; 
the joint changes are always associated with destruction of the afferent 
(proprioceptive) nerves, rendering the joint tissues insensible to trauma 
Under these conditions each minor injury or even physiologic trauma pro- 
duces fuither aiticular pathologic lesions which accumulate to form the end 
picture of a Charcot joint Many restrict the use of the term “Charcot 
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joint ” to the arthropathies of neurosyphihs But articulai disintegration 
similar to tabetic arthropathies may occur with syringomyelia, myelitis, 
poliomyelitis and gunshot wounds of the coid 

Roentgenograms Except m early cases the changes are fairly typical 
swelling and increased density of soft tissues, excess fluid m joints and tis- 
sues, diffuse sclerosis of bone with atrophy, erosion of joint surfaces, pro- 
duction of new bone, pathologic fractuies, loose bodies in the joint, cal- 
cification in periarticular tissues, subluxations or dislocations (Epstein) 

Cytology of Synovial Fluid Collins studied the fluid from a grossly 
disorganized Charcot joint of a patient who had advanced tabes The 
total cell count was 250 per cu mm , with 25 per cent polymorphonuclears 
and 43 per cent lymphocytes 

Treatment Neurologists and syphilologists have been able to do little 
m these cases Orthopedic management is more important than antisyph- 
lhtic treatment, according to Epstein, w r ho presented eight cases m which 
antisyphihtic treatment alone ivas insufficient to check the progress of arthro- 
pathy Conservative treatment to reduce pam and swelling and to protect 
the joint from trauma includes much rest, avoidance of weight-bearing, 
immobilization in a splint or cast if necessary, local application of heat, espe- 
cially diathermy, non-weight-bearing exeicises, if fluid is present, repeated 
aspiration to prevent undue capsular and ligamentous stretching , later suit- 
able orthopedic supports for affected joints Operative treatment includes 
correction of fractures, removal of draining sinus tracts, amputation of 
totally dismtegi ated regions such as an ankle or foot that has become “a 
veritable bag of bones,” correction of valgus or varus position of an ankle 
by osteotomy, and other procedures 

Fever Therapy and Chemotherapy as Prophylaxis Since the only 
effective treatment of Charcot’s disease is prevention it is appropriate to note 
that electropyrexia represents a distinct advance in the treatment of early 
svphilis and of neurosyphihs particularly when combined with chemo- 
therapy (Simpson, Neymann, Lawless and Osborne) “ Tabes is very 
favorably influenced by electropyrexia ” Neymann, Bennett and Simpson 
noted relief from intractable root pains, gastric crises, ataxia, cord bladder, 
head pains, and paresthesia Fever therapy should not be expected to affect 
Charcot joints 

Undulant (Malta) Fever, Brucellosis, Bang’s Disease 

Incidence A discussion of undulant fever is appropriate because the 
disease commonly affects muscles and joints Further data were presented 
on the increasing prevalence and recognition of the disease in the United 
States and m the separate states (Hardy, Jordan, and Borts) , in Kentucky 
(Beatty) , in Pennsylvania (Ervin, Hunt and Niles) , in Wisconsin 
(Sprague), in Texas (Winans), and in the Tanganyika Territory (Wil- 
son) Repoited cases m the United States numbered 1,887 in 1934, 1,897 
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m 1935 The highest incidence is in Iowa, Vennont, Missouri and Kansas 
1 here, were 705 new cases m Iowa According to Wmans, brucellosis in 
office practice in Texas is more common than unsuspected syphilis Among 
295 office patients studied m sequence, 10 had positive agglutination tests 
for undulant fever, seven gave a positive Wassermann test Discarding 
patients with no other signs of the disease the corrected total of cases of 
clinical undulant fever was 1 7 per cent of the 295 patients 

Economic Importance Undulant fever is the greatest medical problem 
m the cattle industry Apparently 20 per cent of all cows in Texas 
(Green), 10 per cent of all milk goats, and 13 to 16 per cent of cows m the 
entire country have or have had the disease (Vreeland) 

Symptoms “ A disease of many forms, undulant fever in the human 
has no parallel , it may be latent or fulminating, acute, subacute, or chronic, 
local or general, febrile or afebrile, inflammatory or noninflammatory ” 
(Green) Its symptomatology is protean and widespread and may be classi- 
cal to the experienced physician but vague and mixed to the unsuspecting 
practitioner Textbook descriptions are inadequate and ordinarily would 
not lead to a diagnosis Laboratory data and the incidence of various 
symptoms were studied in 705 cases by Hardy, Jordan and Borts, m 300 
cases by Dalrymple-Champneys , in 35 cases by Beatty, m 12 cases by Ervin, 
Hunt and Niles Dishongh regards the disease as without cardinal symp- 
toms, as one “ which may resemble any disease known to science ” Symp- 
toms are those of septicemia Commonest were weakness, fatigue, malaise, 
fever, drenching sweats, headache, “rheumatic pains” in various muscles 
and joints, m back, neck, chest or extremities, anorexia, constipation, chilli- 
ness or chills, epigastric, abdominal or pelvic pam, palpitation, depression, 
weight loss There were a host of less common symptoms Occasional 
complications were sinusitis, pyelitis, pleurisy, mucous colitis, seborrheic 
dermatitis, leg ulcers S1 * 127 

The fever is usually intermittent, remittent or undulating, but this type 
is not always present (Gottlieb) Secondary anemia and leukopenia with 
relative lymphocytosis are usually present but leukocytosis occasionally 
occurs 209 

Five clinical types were spoken of 1 The intermittent type, which is 
the commonest, is of subacute onset and there is an intermittent afternoon 
fever, the average duration is 1 to 4 months 2 The ambulatory type 
comprises 25 per cent of cases in the United States, the illness is short and 
mild and is featured by weakness and fever which may be high but which is 
quite or almost unrecognized by the patient, who may continue at work 3 
The undulant type (15 per cent incidence) is marked by successive relapses, 
decreasing m intensity and duration 4 The malignant type (2 per cent 
of cases) is of sudden onset, it is an overwhelming disease of rapid, fatal 
termination 5 Ihe subclimcal type is unrecognized by the patient, it is 
asymptomatic, affects exposed persons and is discovered by the presence of 
agglutinins The disease presents two phases 1 The acute phase may have 
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an insidious 01 sudden onset Piodiomes aie malaise and genet al aches, 
later symptoms are chill, fever, headache, backache, neckache, sweating, 
weight loss, acute arthralgia, abdominal pam, nausea, vomiting 2 The 
chronic phase may follow the acute, or may appear independently, and is 
characterized by malaise, low grade fever, growing weakness, weight loss, 
general aches and pains The disease is most commonly misdiagnosed as 
typhoid feter, influenza, paratyphoid fever 

Duration of the disease is very variable according to Beatty, who 
studied chiomc cases, it may last four weeks to 17 years (av 37 months) , 
according to Carpenter and Boak it generally lasts ten days to six months, 
occasionally six years (av three months) To determine the natural 
course of the disease without “ specific treatment ” Carpenter and Boak 
treated 26 patients symptomatically only, the duration was two to 72 (av 
12 5) weeks 

Symptoms referable to muscles and joints In different reports the in- 
cidence of articular symptoms was variable but generally notable arthro- 
pathies were present in 31 per cent of Simpson’s 175 cases (1930), in 32 
per cent of Hardy’s 375 cases which also included one case of hydrarthrosis 
and one of osteomyelitis Undulant fever in Iowa has been characterized 
by arthritis, acute or chronic, septic or nonseptic, by spondylitis simulating 
Pott’s disease, and by osteomyelitis (Hardy, Jordan, Borts) Wilson re- 
garded as “ very characteristic ” burning pams in certain joints, especially 
wrists, ankles, elbows Dalrymple-Champneys noted “ arthritis and ar- 
thralgia ” (no further description) in 20 of 300 cases Four of the eight 
patients noted by Neumann had “ rheumatic pains”, one other patient had 
arthritis of a hip joint Other cases of undulant fever with arthritis were 
noted 79 ' 147 ’ 511 ’ 555 Two of Vreeland’s patients had four joints severely 
affected, one patient, six joints A patient of Wmans had fever, pain, 
swelling and stiffness m ankles, wrist and spine, a negative agglutination 
test and blood culture but a strongly positive skin test and rapid response 
to appropriate treatment Cases with arthralgia and myalgia were noted by 
many 108 ’ 555 Among Beatty’s 28 patients, 24 had backache, 23 had neck- 
ache According to Sprague “ rheumatic manifestations,” pain and swelling 
in joints, have been reported in about 50 per cent of cases, Vreeland often 
noted swollen, tender but not red joints, especially shoulders, ankles, knees, 
lups and sacro-ihacs 

Kulowski noted five cases of undulant fever affecting the osseous sys- 
tem two cases of spondylitis, one of acute arthritis of a wrist, two of osteo- 
myelitis (of the humerus in one instance, of skull and ribs in the other) 

Case 1 Brucellosis osteomyelitis of left humerus The patient noted insidious 
onset of pam and stiffness of the left arm and shoulder, which continued for four 
years without constitutional reactions An abscess finally formed and was drained 
Pain recurred and a deltoid sinus was incised Brucella organisms were recoiered, 
agglutination test was strongly positive 

Case 2 Brucellosis spondylitis A month after “ the end ” of a 6Y> months’ 
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undulant fever, low back pain developed without constitutional leaction The con- 
dition became acute and febrile Agglutinins for Brucella were present — 1 640 and 
1 160 Spinal fusion was done 

Case 3 Brucellosis spondylitis Low backache developed, remained insidious 
for seven months, then became acute Roentgenograms showed destruction of lower 
lumbar interarticular facets with abscess formation A huge prevertebral abscess 
was drained, Brucella was recovered 

Case 4 Brucellosis of wrist joint Undulant fever developed, agglutination, 
1 640 Three months later acute painful swelling affected a wrist from which pus 
was recovered 

Case 5 Brucellosis osteomyelitis of skull and ribs Undulant fever developed 
in May An abscess appeared over the ribs anteriorly in June, another abscess over 
a hip m September, other rib abscesses in October 1930 In September 1933, a skull 
lesion was drained , pus was sterile 

Intermittent hydrarthrosis associated with undulant fever was noted 
once each by Baker (1928, 1929), by Weil (1930), by Hardy and associates 
(1931) and by Simmons (1935) Sharpe has reported another such case 

A young man, m 1929, had painful swellings of knees, right ankle and right 
wrist These persisted for 6 weeks, recurred at irregular intervals in the knees for a 
year Fever was not noted The knee swellings returned in 1933, were definitely 
intermittent, sufficiently painful to require repeated aspirations, and were associated 
with afternoon fever to 102° F Anorexia and loss of 20 pounds had occurred The 
swellings occurred in 7 to 10 day cycles, between times they disappeared completely 
from the left knee, incompletely from the right and were painful only at their highest 
level The patient had lived on a farm, adjacent to those affected with contagious 
abortion, and had drunk cow’s raw milk Roentgenograms indicated “ rheumatoid 
arthritis ” Agglutination tests with Brucella were 1 400 Cultures of blood, urine 
and synovial fluid for Brucella were repeatedly negative Fever and articular swell- 
ings were unrelieved by a course of Lederle’s undulant fever vaccine, only partially 
and temporarily relieved by artificial fever therapy Fever, hydrops and strong 
agglutination reactions have persisted 

(Was this really a case of undulant fever Ed ) 

With Scott, O’Donoghue, who recently noted a septic hip due to Brucella 
(1933), reported a case of degeneiative myositis from B mehtensis 

The patient had fever, agglutination 1 320, a positive skin reaction and was 
treated by goat serum and brucellin During treatment shoulders and deltoids became 
painful Within a month atrophy of supraspinatus and infraspinatus muscles and 
of the deltoids occurred but disappeared 10 months later Biopsy disclosed degen- 
erative myositis, interstitial round-cell infiltration, sterile cultures 

Diagnostic Criteria Laboratory Data A diagnosis of undulant fever 
depends on the presence of a characteristic or a suggestive history supported 
by some of the following 

1 Agglutination Tests The agglutination test is the most valuable 
diagnostic test after the first two weeks of the disease (Ervin, Hunt and 
Niles) it is most dependable in the active stage of the disease or when 
patients have recovered recently (Keller, Pharns and Gaub) Agglutinins 
against Brucella organisms are generally significantly present after 5 to 14 
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days of illness (Dalrymple-Champneys, Sprague) but it may take several 
weeks for tests to be definitely or strongly positive (Gottlieb) The ag- 
glutinin content of blood may change rapidly, repeated tests are often neces- 
sary befoie a positive test is obtained (Beatty, Dalrymple-Champneys) 
Titers are generally present m dilutions 1 80 or higher (Gottlieb, Sprague) 
but even m definite cases of brucellosis, titers may be low 1 50, 1 10, oi 
even negative (Beatty, Sprague) Fi\e per cent of patients nevei develop 
agglutinins (Beatty) Of 100 cases seen by Huddleson, Johnson and Bates, 
agglutinin titers were negative or less than 1 50 in 33 pei cent Among 
Dairy mple-Champney’s 255 cases, the aterage titer was 1 1500, it lose as 
high as 1 2500 and in only one case was it less than 1 100 Among 
Beatty’s 35 cases the titer v r as 1 100 or over in 26, 1 50 m six, 1 25 m 
one and negative (but with positive skin tests) m two cases A negative 
agglutination test means either that brucellosis is absent, or that the disease 
is present but there is no immune response (Kemp) Agglutinins may be 
present for months or years after clinical reco\ery and titers v r ere frequently 
as high as 1 640 after 4% years (Dalrymple-Champneys) (Meanwhile an 
unrelated atrophic arthritis could develop Therefore every polyarthritis with posi- 
tive agglutinins for Brucella must not be attributed to brucellosis — Ed ) After 
clinical recovery titers usually fall rapidly, a continued high titer suggests 
latent activity Donham and Fitch developed a modified technic to discovei 
agglutination earlier 

2 Piecipitm Tests Sera from patients with positive agglutination 
reactions also gave positive precipitin reactions with one or more polysac- 
charides but Higginbotham and Heathman consider the precipitin tests less 
practical than agglutination tests 

2 Complement-Fixation Tests Although Thomsen (1931) found 
these positive oftener than agglutination tests, others 209 ’ 262 found them more 
difficult and not as reliable as agglutination or precipitin tests 

4 Intradeimal Test The technic and interpretation of this test v r ere 
again described 81 * 12T> 298 ’ 581 Bi ncella aboi tus antigen is used Tests be- 
come positive after 7 to 11 days of disease (Sprague) A positive test is 
especially helpful for diagnosis m active cases when agglutination tests are 
negative (Ervin, Hunt and Niles) A diagnosis should not be made only 
on the basis of a positive skm test 20 per cent of residents in certain com- 
munities give positive tests (Carpenter and Boak) Tests were positne 
m 5 per cent of one group of 576 persons, living oi working under conditions 
favorable to Brucella infection (Keller, Pharris, and Gaub) Kemp con- 
sidered them more reliable than tuberculin tests m tuberculosis, a positive 
test may be incidental to a given diagnostic problem as it indicates previous 
as well as active infection (Gottlieb) 

( fhe antigen is irritating Controls should alwa-vs be tested simultaneouslv 
with suspects —Ed ) 

When it is desired to study both agglutination and mtradermal tests, 
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agglutination tests should be done first because injections of the amount of 
material used for skin tests will of themselves promote agglutination reac- 
tions in titers of 1 SO to 1 200, thereby providing a source of error 
( Winans) 

5 Cultures The oiganism may be isolated by special technic 127 ’ 570 
from blood, urine, feces and other sources Cultuies of blood are more 
successful than those from othei material, even so they aie often negative, 
difficult to make, and less often used for diagnosis than other tests 208 ’ 511 
However, much can be learned therefrom regarding types of strains and they 
should be made oftener 236 They usually become positive 3 to 15 days after 
the patient’s inoculation 555 They were positive in 16 of 85 cases (Huddle- 
son and associates) Poston and Smith recovered Brucella from spinal 
fluid by a new technic whereby the germs can be grown after being precipi- 
tated by specific agglutinating serum 

6 Guinea-Pig Inoculations These are unsatisfactory as the test re- 
quires 4 to 6 weeks’ observation and lesions resemble tuberculosis (Kemp) 

7 0 psonophagocytic Activity of Blood This test was originated by 
Huddleson, Johnson and Hamann (1933), its value m determining a pa- 
tient’s immunity was confirmed by Kellei and associates, who discussed 
technic and interpretation With it, in conjunction with the skin test, one 
can determine which patients ai e susceptible, infected, or immune to undulant 
fever 

A low phagocytic activity and a negative skin test indicate susceptibility to 
brucellosis A low or negative phagocytic activity with a positive skin test indicate 
infection without immunity Marked phagocytic activity indicates developing or 
established immunity Marked phagocytic activity and a positive skin test indicate 
that fever m a given case is due to some disease other than undulant fever 

8 “ Theiapeutic Test” Most of Beatty’s patients with undoubted 
brucellosis noted accentuation of symptoms, malaise, general aching, as a 
reaction to intramuscular injections of undulant fevei vaccine Beatty con- 
sidered this reaction of diagnostic significance 

Treatment or Undulant Fever 

After reviewing 67 leports Carpentei and Boak regaided the efficacy 
of specific therapy unproved The disease is self-limiting, subject to spon- 
taneous remission or cure They found no definite evidence that “ specific 
therapy ” shortened the disease , symptoms lasted an average of 12 5 weeks 
m those treated “specifically,” 11 3 weeks in those treated symptomatically 
General measures for the disease were again stated 127> 581 

Chemotheiapy, Inti avenous Antiseptics Various chemicals, arsenicals 
dyes, acriflavme, and so forth, produced no 'beneficial effect unless a febrile 
teaction was induced 31> ,B ’ 299 

Specific Vaccine Twenty-seven reports noted results in 350 patients 
treated v\ ith stock or autogenous vaccines Results obtained had little to do 


\ 
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with the type of vaccine used but depended on the production of systemic 
reactions 79 Among 21 other patients only four were benefited by stock 
vaccine, only one of six benefited by autogenous vaccine (Dalrymple- 
Champneys) It was considered “ beneficial ” by Dishongh, “ helpful but 
not curative ” by Winans, “ fairly satisfactory ” by Beatty all of whose 23 
patients were improved, some markedly, others slightly 

Toxic Filtrates These pioduced no effect unless “ shock ” was induced 
(Carpenter and Boak) 

Bmcellin This seemed useful to some 275 , in 100 cases the aierage 
illness before treatment was 159 days, after treatment, 18 days 

Antisenim Results with convalescent and animal sera noted in 13 re- 
ports were generally favorable, not spectacular (Carpenter and Boak) 
Superior to his older serum is Foshay’s new antibrucellosis (horse) serum 
which is definitely antitoxic accoidmg to Banmck and Magath Poston 
and Smith treated two patients successfully with intrathecal injections of 
human immune serum Two patients were successfully treated with lm- 
munotrans fusions by Creswell and Wallace who used the opsonophagocytic 
index m selecting donors 

Foreign Piotem Theiapy Wilson, and Carpenter and Boak occasion- 
ally noted rapid recovery and excellent results fiom the shock and fevei 
reactions of T A B (triple typhoid) vaccine Results m 12 cases of 
Ervin, Hunt and Niles were “ uniformly successful ” because of febrile 
reactions which presumably stimulated specific or nonspecific immunity 
After three to six doses of the vaccine, symptoms cleared and agglutination 
tests became negative Nine of the 13 other patients were also definitely 
helped thereby (Dalrymple-Champneys) 

Fevei Theiapy Carpenter and Boak treated three patients with arti- 
ficial fever two were promptly cured, one patient’s symptoms, including 
arthritis, were stopped but a year later “ the specific arthritis ” returned 
Recalling the good result noted by Simmons (1935) who treated by means 
of artificial fever a case in which the disease was associated with severe 
hydrarthrosis, Prickman and Popp treated four patients without arthritis 
Prompt results were obtained with three fever sessions, each for five hours 
at 105 to 107° F Curiously the natural fever continued until the last fever 
session, then stopped rather abruptly, not before Brucella abortus in vitro 
can survive 24 hours at 107° F 545 Therefoie fever therapy alone probably 
does not kill the bacteria m vivo , corollary cytologic and immunologic reac- 
tions are stimulated 

Fouadm (Antimony Bis-Pyi ocatechm Disodium Sulphonate ) This 

substance injected mtragluteally benefited eight of Neumann’s patients 
Criteria of Cure, Mortality Angle’s (1935) criteria of cure were (1) 
disappearance of subjective symptoms, (2) increasing weight, (3) gradual 
disappearance of fever, (4) lowering of agglutinin titer, (5) return of nor- 
mal blood picture, (6) subsidence of neurologic symptoms The reported 
mortality is 1 to 4 per cent , m severe outbreaks, however, it may be as high as 
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13 per cent 511 ’ 255 Death in one series resulted m two of 100 cases 275 , m 
nine of 290 other cases, 127 in one of 26 patients, 79 and one of 35 cases 31 
Gottlieb’s patient at death exhibited usual features , splenitis, lymphadenitis 
also, rare featuies subdiaphragmatic and hepatic abscesses 

Prophylaxis This can be accomplished by using only boiled or pas- 
teurized milk, and by inspection of herds — the use of blood tests for all 
cows and goats and the segregation, or preferably destruction, of affected 
animals S1 > 211 


Typhoidal Spondylitis “Typhoid Spine” 

Cases of typhoid fever, especially “ typhoid spine,” are now rare in the 
United States A few members of the Civilian Conservation Corps re- 
cently developed typhoid fever m Texas, one developed “typhoid spine” 
(Bowen and McGehee) 

Positive blood cultures proved the diagnosis of typhoid fever in a boy, aged 15 
yeais After desperate illness for two months he convalesced one month, then de- 
veloped dorsal scoliosis, lumbar pain and rigidity Roentgenograms showed typhoid 
spondylitis in various stages Treatment included immobilization of the spine on 
a Bradford frame , later a brace was worn for six months 

Typhoid spondylitis may occur during the fever or during convalescence 
It produces paroxysmal attacks of intense pain, tenderness, and muscle 
spasm, generally lumbar Roentgenograms show localized areas of rare- 
faction near corners of vertebral bodies, thinning of disks, subsequently the 
development of a heavy bony bridge about the focus and disk Suppuration 
has not been noted 

Campbell and Greenfield found post-typhoid suppurative osteitis in a 
case previously called “ rheumatism ” 

In 1922 the patient, a young man, had typhoid fever Long afterward he was still 
a typhoid carrier Ten years later, without intervening illness, he developed a 
painful left arm, diagnosed “ rheumatism ” Pam recurred the next year without 
fever, rose spots, splenomegaly or other features of typhoid fever A bone abscess 
in a humerus was drained, a pure culture of Bacillus typhosus was obtained there- 
from The agglutinin titer was 1 250 

Meningococcic Arthritis 

Joints are involved m 4 to 7 per cent of cases of meningococcic menin- 
critis 240 A case of meningococcal suppurative arthritis of cryptogenic origin 
was reported by Campbell and Greenfield 

A colored infant, aged 15 months, developed an inflamed knee joint with fever 
of 103° F Pus was removed therefrom , the child improved immediately Cultures 
of pus revealed Neisseria inti acellularis which agglutinated with polyvalent menin- 
gococcus agglutinating serum up to a titer of 1 100 of the serum The patient did 
not have meningitis 
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Fcvei Thaapyfot Menwgococcic Infections Sustained artificial fever 
at 107° F is effective against certain strains of meningococci Thermal 
deathtime studies b\ Bennett, Person and Simmons showed that most strains 
died out on a watei bath at 106 8° F , within eight hours Two cases of 
proved chionic memngococcic infections (neither with arthritis), were cured 
by artificial fever Artificial fever therapy will probably not replace serum 
therapy, because of the danger of severe cerebral edema and medullary 
failure fever therapy is probably contraindicated m acute meningitis It 
may have a place as adjuvant therapy m subacute or chronic memngococcic 
infections unrelieved by serum or m menmgococcemia 

Pyo-Arthrosis Purulent (Septic) Arthritis 

Acute septic arthritis arises in three ways Bacteria reach the joint (1) 
By direct introduction into joints from penetrating wounds , knees are thus 
affected most often but this is the least common type of septic arthritis m 
civil life, (2) bv duect extension of para-articular infection, most commonly 
osteomjehtis, into a joint, (3) by the blood stream from distant foci of in- 
fection This type, “ metastatic arthritis,” is the most frequent and may 
follow measles, scarlet fever, gonorrhea, pneumonia, meningitis, subacute 
bacterial endocarditis, in association with any septicemia , for example, from 
abscesses in tonsils, teeth, or prostate, from boils or infected skin, from 
scratches or wounds Of seven cases of septic arthritis of hips m children 
seen by Freiberg and Perlman, six originated from otitis media or mas- 
toiditis, one from trauma, one from unknown source Of 16 cases affecting 
knees seen by Eggers, seven originated from puncture wounds or other 
trauma, one from pharyngitis, three from pneumonia, one from osteo- 
myelitis, four from other causes Regan’s four cases m hips arose from 
cystitis, sinusitis, oral infection, tonsillitis 

Invading bacteria are generally Staphylococcus aureus or hemolytic strep- 
tococci, less commonly other streptococci, gonococci, pneumococci, meningo- 
cocci, typhoid bacilli, influenza bacilli (Harris) In current series organ- 
isms recovered were staphylococci, hemolytic and nonhemolytic streptococci 
and pneumococci (Eggers, Freiberg and Perlman, Regan) 

Clinical findings as currently reviewed are usually definite abrupt onset 
of pain, redness and swelling of a joint, often after trauma, capsular disten- 
tion, muscle spasm in flexed position, marked constitutional reactions, 
fever, leukocytosis, sometimes positive blood cultures Aspiration of the 
joint reveals pus and confirms the diagnosis Badgley and his colleagues re- 
ported 113 cases of septic hips 

Pathology Depending on the seventy of infection, pathologic reactions 
vary from mild synovitis to a devastating articular infection that may end 
in death They were briefly summarized m recent articles 9 ’ 1Si> 195 ’ 238 Most 
important are changes m cartilage which, once destroyed, is not replaced 
Variable degrees of destruction occur, not by the direct action of bacteria 
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but by the action of proteolytic enzymes in the leukocytes of pus, to a lessei 
extent by pressure and by synovial pannus The micioscopic appearance 
is the same in various pyo-arthroses irrespective of the invading bacteria 

Roentgenograms In the early stage roentgenograms show little or 
nothing m the hematogenous type of septic joints In other types they may 
reveal penetrating wounds or osteomyelitic foci 9> 288 Later, variable de- 
grees of destructive arthritis are seen but then roentgenograms are of no 
diagnostic, only of prognostic, help 

Differ ential Diagnosis Differentiation must be made from rheumatic 
fever, gonorrheal arthritis (which may also produce septic joints), juxta- 
articular osteomyelitis without secondary arthritis, less often hemophilic 
arthritis 9 ’ 238 In osteomyelitis of juxta-articular bone, maximal tenderness, 
swelling and pain are ovei the epiphyseal line rather than the joint If the 
joint is still not secondarily affected it moves without pain through a partial 
range of movement The most valuable clinical symptom m differentiating 
acute septic arthritis from periarticular lesions is that the patients with septic 
arthritis often have severe pam on the slightest degree of passive motion, 
induced even when adjacent muscles are completely relaxed (Armstrong) 

Diagnosis is easy when classical symptoms are present initiating trauma 
or infection, fever, leukocytosis, one swollen painful joint, generally m a 
child All writers emphatically urged that in case of doubt diagnostic 
aspirations, repeated if necessary, are urgently indicated “ Their value 
cannot be overemphasized ” By aiding early diagnosis they provide the 
only sure means of protecting the joint, which will be seriously damaged 
or perhaps completely destroyed if diagnosis is delayed 1C0 ' 238 According 
to Armstrong, “monarticular lesions should always be considered septic 
until proved otherwise ” 

(We agree that acute monarthritis with marked constitutional reactions should 
always be regarded as septic arthritis until proved otherwise Commonest forms of 
acute monarthritis (much commoner than septic arthritis) are traumatic arthritis, 
nonseptic gonorrheal arthritis or gouty arthritis In acute gouty arthritis the local 
pam and inflammation may be intense but constitutional reaction is usually mild — Ed ) 

When a wound occurs in the vicinity of a joint it is sometimes difficult 
to determine whether or not it has entered the joint Harris’ procedure is 
to insert a needle into the joint distant from the wound and inject a small 
amount of ether, if the wound penetrated the joint ether will boil out of 
the wound 

Complications of Septic Arthritis The following complications were 
noted by Badgley and his colleagues among 113 cases of septic hips disap- 
pearance of the femoral head m 43 cases, sequestration of femoral head in 
21 cases, epiphysiolysis in nine cases, dislocation of the femoral head in 34 
cases nearthrosis at the epiphyseal line with fusion of head to acetabulum 
or ilium m eight cases, coxa magnum in 5 cases Freiberg and Perlman 
observed seven cases in which inguinal lymphadenitis and iliac abscesses 
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weie secondary to septic hips “ No similar cases have been reported pre- 
viously ” The question was raised Are secondary iliac abscesses unrecog- 
nized but common complications of septic hips? Hepler noted five cases 
of septic lups from pelvic osteomyelitis in which the bladder became markedly 
displaced by intrusion into the pelvis of an enormous mvolucrum to which 
the bladder became attached and \\ as displaced laterally In such cases per- 
foration of the bladder by sequestra and production of osteovesical fistulas 
threaten or impend When perforation occurs, as it did in two cases, it is 
chronic or subacute, with the entire side of the bladder firmlv adherent to 
the mvolucrum so that there is no urinary extravasation or leakage, and no 
signs or symptoms referable to the urinary tract Therefore cystograms 
should be made routinely, as the condition occurred in every child with 
chronic suppurative arthritis of the hip and pelvic osteomyelitis which Hepler 
saw in the last six years 

(One of us, J A K , believes these cases are very unusual and that such routine 
cjstograms are not advisable — Ed ) 

Treatment Regan gate a brief historical resume of treatment from 
the alpha of amputation to the omega of ankylosis Of supreme importance 
are early diagnosis and early adequate drainage Repeated aspirations, 
drainage through small incisions, or aspiration with injection of antiseptics 
are usually inadequate m severe cases Cases “ cured ” thereby are probably 
mild ones which would have recovered without surgical interference 1G0 ’ 238 
Favorite methods of surgical drainage were described 9> l5 ’ lu0 ’ 194 ' 238 ’ 449 

Patients are extremely toxic, transfusions, dietary care, relief from se- 
vere pain by narcotics are necessary 160 

Pi o gnosis, Results of Treatment Prognosis is generally grave Sev- 
eral factors determine the end result , results are better m the young than m 
those with joints traumatized by wear and age Results are less satisfactory 
in hips (Regan) than in certain other joints Some 449 say that results de- 
pend to a marked extent on the type of infection, that staphylococci produce 
ankyloses earlier and oftener than streptococci , others say just the opposite 
I he primal y site of infection, not the germ, is the chief determining factor 
fihe presence or absence of primary juxta-articular bone disease is the im- 
portant factor m persistency of trouble 15 ’ 160 

Of equal or greater importance is the promptness with which the diag- 
nosis is made and drainage instituted, for this determines the decree of 
damage to cartilage from proteolytic enzymes m pus 9 ’ 238 The only good 
results obtained by Regan occurred when treatment was instituted within 
the first six days of disease Of Egger’s patients, seven recovered some 
function, six developed ankylosis, two had amputations, one died of em- 
pyema Of patients of Freiberg and Perlman, one retained good hip mo- 
tion, three developed marked limitation, three ankylosis Of the 113 pa- 
tients of Badgley and associates seven retained normal function, 23 regained 
50 per cent normal function, 83 developed irreparable articular damage with 
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numerous complications, of the latter 12 died of septicemia, two of post- 
operative complications 

Experimental Embolic Staphylococcus Arthritis Kistler gave rabbits 
intravenous injections of (1) fully virulent, (2) partiallv sterilized, and 
(3) killed agglutinated and nonagglutmated saline suspensions of Staphylo- 
coccus auieus Of the surviving animals that received living organisms, 
100 per cent developed marked exudative arthritis with cartilaginous and 
osseous destruction, 53 per cent, endocarditis and suppurative pericarditis 
Agglutinated and partly or almost completely sterile organisms produced 
even more marked and more chronic suppurative articular and subchondral 
lesions Suspensions of completely sterile bacteria, whether agglutinated 
or not, produced no significant lesions 

Rheumatic Fever 

Incidence Factors which govern the incidence of this disease pertain 
to geography and climate, season, economic factors, age and sex 

Factor of Geography and Climate Nichol again summarized available 
data on the hospital incidence of rheumatic fever and of rheumatic carditis 
in various parts of the United States, from latitude 47° N (Spokane) to 
latitude 25° N (Miami) The data revealed a definite inequality m the 
distribution of the disease, the incidence being much less in the southern 
states In West Virginia the acute stages of the disease are likely to be 
mild or absent but subsequent rheumatic carditis is common 519 

In Nebraska the disease is common 544 Christie noted that although the 
general incidence of rheumatic carditis was low, the hospital incidence among 
children in the San Francisco and University of California Hospitals was 
double or triple that of similar hospitals elsewhere in the country This in- 
cidence cannot be blamed on the numerous health-immigrants to California 
since the incidence of rheumatic carditis is low in Los Angeles Perhaps 
in northern California after an apparently typical onset and course the dis- 
ease becomes “ benign ” and is not recognized in school examinations In 
Wichita Falls, northern Texas, Whiting found the incidence of rheumatic 
fever and chorea to be % that of V lrgima, Via that of Boston 

(Since rheumatic carditis is more prevalent among those of lower economic strata 
may not Ins failure to include negroes have resulted m an artificially low incidence’ 
—Ed ) 

Physicians m the Mississippi Valley see about % as much rheumatic fever 
as those m New York, according to Kmsella 

Fach year from 15,000 to 30,000 deaths from rheumatic carditis occur 
m England and Wales, 1500 m Ireland 371 ’ 893 In England and Wales 1 
per cent of students entering, and 2 5 to 3 per cent of those leaving, urban 
elementary schools have rheumatic carditis and 1500 children under the age 
of 15 die therefrom each year 371 In Ireland the incidence of rheumatic 
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fever varies from 1 03 pei 1000 rural school population to 7 72 per 1000 
urban school population Statistics were presented on the incidence of 
juvenile rheumatic carditis m various cities of the British Isles 303 ’ 435 Car- 
ditis was five times as prevalent as tuberculosis in Glasgow and Edinburgh 
schools One-third of all London children who were chronic invalids were 
crippled by rheumatism in some form 

Rheumatic carditis can no longer be considered a rare disease in India 
According to Banerjea’s statistics rheumatic fever is almost as common in 
South India and Bengal as in England and the United States It is common 
also in the Bombay Deccan although not as prevalent as in other countries , 
of 100 cardiac cases m Miraj, 47 were rheumatic (Carruthers) Thus the 
percentage of heart disease of rheumatic origin was actually greater than 
elsewhere but the carditis tended to be less sevei e Kar also noted the dis- 
ease m India 

Seasonal Incidence The disease was most prevalent m San Francisco 
in the first four months of the year 85 , in Minneapolis, in early spring and 
late fall 482 

Social and Hygienic Factors Most of the rheumatic children seen b) 
Ash came from poor families Eighty-three per cent were white, 17 per 
cent were negroes The relative insusceptibility of negro children suggested 
that malnutrition and poverty are not sole contributing factors 

Hereditary and Familial Factor Among 370 children studied by Sha- 
piro were 201 with rheumatic carditis, 169 with nonrheumatic cardiac dis- 
orders The incidence of rheumatic fever was three times as great m the 
families of the rheumatic group as in those of the nonrheumatic group 

Others noted a familial incidence of 32 per cent, 85 24 per cent 22 and 18 
per cent 187 

Factor of Age The disease may begin at any age but further statistics 
again indicated that it generally begins in persons before the age of 10, 
especially between five and seven years 22 ’ 80 ’ 85> 187 ’ 30T ’ 455> 482 ’ 568b 

Factor of Sex In the new American series the sex incidence as usual 
was slightly greater among females, the incidence in females being from 52 
to 59 per cent 8S ’ 487 Rheumatic chorea was much more common m fe- 
males, Ash’s ratio being 1 choreic boy 2 5 girls 

The sex incidence was strongly reversed m the two series of cases from 
India Seventy-seven per cent of Carruther’s cases and 88 per cent of 
Banerjea’s cases were in males This may be due to the fact that especially 
in India women are more apt to be treated at home Banerjea could not 
accept this idea because the relative preponderance of the disease in males 
prevailed in his private practice also 

General Symptomatology and Pathology of Rheuaiatic Fever 

Swift’s definition of rheumatic fever 138 affords a basis of understanding 
of its protean symptomatology “ Rheumatic fever is a disease of undeter- 



1124 HENCH, BAUER, GHRIST, HALL, HOLBROOK, KEY AND SLOCUMB 


mined etiology characterized by fever and a toxic state, and by the presence 
m certain organs of the body of small, disseminated focal lesions of a pro- 
liferative type In acute stages there is also an exudation m and about the 
joints and sometimes m the pleura and pericardium ” The term 
“ acute rheumatic fever ” has been widely objected to, m 1928 the American 
Heart Association dropped the use of the adjective “ acute ” 

Clinical Phases and Types According to Coburn and others there are 
three clinical phases in the development of an attack (1) an acute upper 
respiratory infection lasting a few days, (2) the “silent phase” immedi- 
ately thereafter with no clinical symptoms and signs — it lasts for a few 
days to six weeks, generally one or two weeks, (3) the attack phase — the 
period of rheumatic manifestations varying widely in intensity and duration 
Subsequently the disease runs any one of three courses monocyclic, poly- 
cyclic or continuous 138 

Histopathologic Reaction Underlying Symptoms Swift and Derick 
again described the two basic inflammatory reactions, knowledge of which 
is so helpful m understanding the symptoms and pathology of the disease 

Two different pathologic reactions occur, exudation and proliferation, both are 
tissue responses to injury An exudative reaction provides, for example, the acutely 
swollen joint, the proliferative reaction produces subcutaneous nodules and the myo- 
cardial Aschoff body The two reactions are not mutually exclusive, often they 
coexist The exudate consists of plasma or of synovial fluid and wandering cells, 
this reaction is earlier and more evanescent than the proliferative reaction The 
latter appears later and is more lasting Cells comprising the proliferative reaction 
are apparently not phagocytes, nor are they the epithelioid cells seen in tuberculosis 
or syphilis Primitive cells, they arise from resting mesenchymal cells or from 
endothelial elements Their peculiar arrangement as submihary nodules is specific 
for the disease, according to some, nonspecific according to others 532 

Klinge (1933) recently emphasized another feature which he believes 
precedes and is responsible for the proliferative tissue reaction , namely, an 
alteration in the intei cellular mesenchymal substance demonstrated by evi- 
dences of injury to collagen fibers varying from simple focal edema to 
fibrinoid swelling and focal necrosis The cause of the fibrinoid swelling 
is unknown Such changes can be induced by bacteria or bacterial toxins 
but not by viruses Fibrinoid swelling is also present m experimental 
scurvy Thus, it is not a specific reaction It may be a manifestation of 
tissue hyperergy, Klinge noted it m tissues of rabbits repeatedly injected 
with foreign protein 


Special Clinico-Patiiologic Data Concerning Rheumatic Fever 

Incidence of Various Symptoms In Ash’s 416 cases the initial symptom 
was febrile polyarthritis m 58 per cent, chorea m 21 per cent, carditis m 17 
ner cent In Christie’s 116 cases the initial symptom was arthritis m 68 per 
cent chorea in 28 per cent, carditis in 21 per cent, tonsillitis m 19 per cent, 
nodules m 10 per cent, other symptoms less frequently Among the 73 
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cases of Gibson and Denenholz the initial symptom was arthritis m 57 per 
cent, carditis in 35 per cent, chorea m 8 per cent In adults, polyarthritis 
is a more common feature than carditis but in children the reverse is true 
a child may have only one or no joints affected (Derick) 

Joints Articular symptoms were present some time during the disease 
m from 58 to 76 per cent of new cases reported X1 ’ 85> 197 including those from 
India 22 ’ 80 Rarely the arthritis of rheumatic fever may be so persistent and 
marked as to simulate acute arthritis deformans 032 Generally articular 
symptoms were transient, chronic arthritis was practically never produced 
“ Rheumatic fever always discards- its articular features eventually” (Kin- 
sella) 

Most “ growing pains ” and leg aches in children are not rheumatic, ac- 
cording to Shapiro who again differentiated between the rheumatic and non- 
rheumatic variety 24T ' 482 

Heciit Statistics on the incidence and type of cardiac disease m the 
current cases conformed to previous data 111 85 ’ 197 ’ 307 ’ 482 ’ 572 ’ 577 Although 
the heart is practically always affected, the cardiac damage does not persist 
in all cases and Derick often noted disappearance of disturbances of conduc- 
tion time “ The heart is frequently spared m the first attack, rarely m the 
second, probably never thereafter ” Of Banerjea’s patients in India 12 pei 
cent had “ active carditis,” 60 per cent had mitral stenosis, 8 per cent had 
aortic insufficiency, 12 per cent had mitral stenosis and insufficiency, and m 
one case (4 per cent) mitral and aortic stenosis and aoi tic insufficiency were 
present According to Carruthers, multiple valvulitis is distinctly less com- 
mon m India than in the United States But the percentage of cases of 
rheumatic carditis with no previous history of rheumatic fever was no 
greater in the Bombay Deccan than elsewhere Therefore Carruthers could 
not agree with McLean ( 1932) that there is a greater incidence of rheumatic 
carditis without rheumatic fever in the South 

Some cardiologists state that organic mitral regurgitation is rare and 
never causes serious disability, and that high grades of mitral disease always 
involve mitral stenosis However, according to Dana and Reidy pure mitral 
regurgitation is not uncommon, occurs in 20 to 50 per cent of all cases of 
rheumatic mitral valvulitis, and it alone can cause death, uncomplicated by 
disease of other valves or by pericarditis Pure mitral stenosis is rarely 
found at necropsy and its clinical importance is much overemphasized 
Contrary to the belief of some, rheumatic fever does not predispose to 
arteriosclerotic coronary disease in later life, according to Gross and 
Oppenheimer 

Acute rheumatic myocarditis is one of the rare causes of sudden death 
Not preceded by a history of rheumatic fever or carditis, it caused the sud- 
den death of a 59 year old woman m whose heart Mallory found more 
Aschoff bodies per cu mm than he had ever seen before Studies on the 
pathology of valves, valve rings and the auriculoventricular conduction 
system in rheumatic fever were reported 1B6 ’ 215> 216 - 217 
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Pencaidimn Clinical signs of acute pencaiditis were noted in 12 per 
cent of cases, 11 ’ 8j 14 pei cent 45j and 19 pei cent 1-58 Othei data on rheu- 
matic pericarditis were repoi ted 188 ’ 1 17 Rheumatic fever rarely causes sig- 
nificant pericardial effusions , “ only an examination candidate revels in 
paracentesis pericardii ” 107 ’ 438 ’ 430 

Lungs Rheumatic pneumonia occurred m 7 6 per cent of Ash’s 416 
rheumatic children, appearing only m those severely affected Broncho- 
pneumonia oi lobar pneumonia may occur at any stage of the disease, ac- 
cording to Willius Poynton listed four types of pulmonary complications 
1 Massive collapse may occur, usually on the left, sometimes on both sides 
It is early manifested by intense tubular breathing at the lower angle of the 
scapula, which then spreads downward When classic it has no other 
adventitious signs and will appear, disappear, reappear and disappear 2 
Bronchopneumonia may appeal alone oi may complicate massive collapse 
3 Pleural effusion may appear and necessitate paracentesis 4 Acute edema 
of lungs — sharp, bright crepitations commencing in upper lobes — was noted 
by Poynton only in patients receiving large doses of salicylates Mallory 
stated, “ So far I have no clear conception as to whethei there is a rheumatic 
pneumonia entity I cannot make head or tail of the descriptions ” 

Noted by him were multiple focal areas of hemorrhage through one lung, 
looking much like infarcts but usually not leading to complete necrosis of 
lung tissue, also microscopic lesions were seen in some of the very small 
pulmonary arteries near hemoirhagic foci Histologically the lesions were 
“ about half-way between infarcts and pneumonia in appearance ” 

Choiea (as a Symptom ) Chorea was noted in 5 to 34 per cent of cur- 

rent American cases X1 * 85 ’ 197 ’ 672 but in very few of those seen m India J2 ’ 80 

Nodules Subcutaneous nodules were noted in 2 4 per cent of Ash's 
cases, m 8 per cent of Banerjea’s cases, but in 37 per cent of the fatal cases 
of Gibson and Denenholz Not all “ fibrous nodules ” are actually fibrous 
some can appear and disappear within three days Rheumatic nodules have 
three zones an outei one of swollen fibrous tissue containing distended capil- 
laries, a middle one full of leukocytes and mononuclear cells and a central 
zone of necrosis (Poynton) 

Abdominal Symptoms Writers are stressing the fact that abdominal 
pams may be one of the rheumatic symptoms They occurred in 13 per 
cent of Ash’s 416 cases, in three cases symptoms wari anted surgical opera- 
tion, only acute generalized mesenteric lymphadenitis was found (How- 
ever in three othei s mtercurrent acute appendicitis was found at operation ) 
Wolffe and Brim reviewed the literature thereon, reported three such cases, 
and summarized the features of these and other cases 

The gastrointestinal inflammation produces recurring spells of abdominal cramps 
Attacks may be acute or chronic When acute, the cramps may last a few minutes 
or a few hours The pams are sharp, sometimes about the umbilicus, sometimes 
generalized, but usually epigastric and not radiating Nausea may be present, oc- 
casionally vomiting Abdominal tenderness may or may not be present, rigidity 
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is absent An episode is usually over before the next meal and the child generally 
continues to eat and play Constipation is generally present, also slight fever, rarely 
over 101° F There may be a history of slight nose bleeds or of pains m muscles 
and joints, or the cramps may be the only subjective rheumatic manifestation At- 
tacks may recur over a period of six months to several years If the condition is 
chronic the patient notes mild attacks of fleeting abdominal pam from time to tune 
without other signs or symptoms except occasionally diarrhea alternating with con- 
stipation Unlike appendicitis, successive attacks become milder 

Laboiatoiy Data (Elect? ocaidwqiams Sediment at? on Rates, Blood 
Counts, JJ unary Studies) The practical value of the electrocardiographic 
Lead IV is “ definitely limited ” according to Robinow, Katz and Bohnmg 
who studied results m normals, in children and m adults with active and 
inactive rheumatic fever 

Eiythiocyte Sedimentation Rate The close relationship between rheu- 
matic activity and altered sedimentation rates received further notice The 
test allows accurate observations on the progress of the disease but other 
conditions which alter the test must be known According to Payne and 
Schlesinger the rate is not altered by an uncomplicated common cold or by 
“ chronic ” tonsillar infection but is notably altered by acute tonsillitis and 
influenza In acute chorea there is no, or only a small, transient, increase 
of rate Congestive cardiac failure has a curious effect on the rate, how- 
ever active the rheumatic process may be, the onset of congestive failure and 
edema causes the rate to fall from a previous high figure, sometimes to nor- 
mal Such a fall m the presence of active disease is a bad prognostic sign 
When nodules are present the test has prognostic significance , a fall of the 
rate heralds their disappearance “ Miniature rheumatic fever ” is char- 
acterized by slight fever and tiansient tachycardia Such a state, pre- 
cipitated by tonsillitis or respiratory infection, may be subclimcal but is 
indicated b} changes m the rate 

To determine the mechanism of production of increased rates Coburn 
and Kapp studied changes m rate occurring m the three phases of a rheu- 
matic attack the pharyngitis or respiratory infection, the silent phase, and 
the phase of attack In rheumatic patients who did not develop an exacer- 
bation after pharyngitis, sedimentation rates were either not or very slightly 
and briefly (for 10 to 15 days) altered, but m those m whom phaiyngitis 
precipitated a rheumatic exacerbation the rate suddenly rose to a high level 
late m the silent phase just before “ the attack ” By varying the con- 
centrations of plasma protein Coburn and Kapp determined that increased 
rates m acute rheumatism aie caused by an increase in plasma fibrinogen 
and globulin 

Removal of total serum lipoids and crystalloids did not appreciably affect the rate 
Dilution of plasma with Rmger’s solution slowed the rate as did removal of fibrinogen 
Removal of globulin and fibrinogen inhibited rates almost completely Adding 
globulin, but especially fibrinogen, increased the rates The globulin and fibrinogen 
in blood of rheumatic patients was qualitatively the same as that in normal blood 

It was suggested that fibrinogen and globulin are produced by the reticulo-endothelial 
system 
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Blood Counts The behavior of eosinophilic polymorphonuclear leuko- 
cytes in rheumatic fever is similar to that seen in other infections Fried- 
man and Holtz noted that eosmophiles aie absent or diminished in number 
during the height of acute rheumatic polyarthritis and carditis, and reappeai 
during the stage of recovery, so that theie is a postmfectious eosmophilia 
as m other infections Long continued aneosmophiha and hypo-eosmo- 
plulia during acute polyarthritis or dui mg acute or chronic carditis indicate 
intensely active infection Recurrent and continuous eosmophilia indicates 
convalescence 

The sedimentation late is a more sensitive and practical index of rheu- 
matic activity or inactivity than the Schilling count (Struthers and Bacal, 
Rogatz) In the acute stage there is a marked shift to the left in the 
Schilling hemogram, that is, the percentage of immature polymorphonuclear 
leukocytes rises above 10 As the disease becomes inactive the shift returns 
to normal with, or often two or more weeks before, the sedimentation rate 
Patients should not be allowed up until the sedimentation rate is normal 

Synovial Cytology Sterile fluid from a synovial effusion of one febrile 
rheumatic patient contained 7200 total cells per cu mm with 92 per cent 
polymorphonuclears 93 

Unite Coproporphyrin in abnormal amounts was found by Kapp and 
Coburn in the urine of patients with acute rheumatic fever, concurrently 
with onset of symptoms Normal amounts were found m the urine of 
patients with inactive rheumatism Its appearance bore no relationship to 
fever, hematuria oi therapy, and piobably indicated some kind of hepatic 
damage 

Relationship or Rheumatic Fever to Other Diseases 

To Subacute Bactenal Endocai dit.is Reports under review contained 
no new comments on this point Death fiom subacute bacterial endocarditis 
occurred m a few cases 455 ’ 482 ’ 572 

To Ati opine At tin itis Most physicians believe that rheumatic fevei 
and atrophic arthritis are not manifestations of the same disease and bear 
little or no relationship to each other 8 ’ 271 In the United States acute 
atrophic arthritis practically always leaves persistent articular damage, 
rheumatic fever “ always discards its articular features ” 307 Although 
Cecil did not regard the two as the same disease he thought they might be 
related etiologically Dawson and Tyson considered them closely related, 
differing m degree rather than m kind According to them rheumatic 
fever and atrophic arthritis tend to occur m the same families Each disease 
appeared with almost equal frequency (14 and 15 per cent respectively) in 
the families of 100 patients with atrophic arthritis They considered the 
geographic, age and seasonal incidence and the precipitating factors, to be 
about the same m both Subcutaneous nodules of “very similar nature” 
appear m both 

(We do not believe they are similar — Ed ) 
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However, immunologic differences obtain in rheumatic fever anti- 
streptolysins are high, streptococcal agglutinins are not , m atrophic arthritis 
the reverse occurs Even so hemolytic streptococci may play a role m both 
diseases But even were both caused by the same agent they could be dif- 
ferent diseases, witness the relationship between syphilis and yaws Al- 
though the two diseases may represent different responses to the same or 
closely related agents, Dawson and Tyson stressed the importance of dif- 
ferentiating them clinically, for each has its own symptoms, therapy and 
prognosis 

(Too much credence cannot he given statements that both diseases are rare in 
the tropics Statistics published elsewhere 247 and herein tend to refute this idea 
If the differences between the two diseases depend largely on age, one should not so 
frequently see Still’s disease (jmemle atrophic arthritis) m children or an initial 
attack of classical rheumatic fever in adults more than 40 or 50 years of age — Ed ) 

Differential Diagnosis Kmsella and Archer teviewed the usual points 
which differentiate the disease from Still’s disease, acute atrophic arthritis, 
gonorrheal arthritis and gout Annually there are reported one or two cases 
of leukemia simulating acute rheumatism, presenting fever and joint pains 
Conybeare. reported such a case 

Cowse and Piognosis “As the heart goes so goes the disease” is a 
timely but truthful paraphrase The principal cause of heart failure is not 
physical strain but continued infection, in particular the prolonged activity 
of the rheumatic infection, according to Werner Respiratory infections 
lowered the cardiac reserve of 50 per cent of Werner’s patients with rheu- 
matic carditis but also of the same percentage of those with syphilitic carditis 
The role of respiratory infections therefore seemed to be nonspecific 

Effect of Pi egnancy Pregnancy coincident with heart disease is serious 
for both mother and child, the maternal mortality is high (3 to 8 per cent) , 
premature birth is frequent At least 1000 women are said to die annually 
m the United States from heart disease complicating pregnancy and 90 per 
cent of the carditis is rheumatic The maternal mortality m the Toronto 
General Hospital under such circumstances was 2 3 to 3 4 per cent Hender- 
son changed the regimen with the result that m a new series of 35 deliveries 
46 per cent were spontaneous, 51 per cent were by forceps, 3 per cent only 
were by cesarean section and sterilization One patient died from heart 
failure Premature birth occurred in seven cases (20 per cent) Once 
cardiac insufficiency has occurred the maternal mortality is more than 
doubled, if labor occurs during cardiac failure the mortality is about 50 per 
cent Henderson recorded his prenatal regimen, indications for termination 
of pregnancy and for sterilization, also his management of the various 
stages of labor 

Recuuences The mechanism underlying relapse is not understood 
Poynton and Swift asked Are they caused by the introduction of fresh in- 
fection from some distant focus into susceptible subjects, by some sudden 
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failure m resistance before the infection is thoroughly destroyed, by some 
fresh revival of the virulence of the infection which is passing through a 
phase m its life history'? Are they caused by an altered reactivity of tissue 
so conditioned that slight insults of various types lead to a peculiar mode of 
response, or by the prolonged residence of some infectious agent m the rheu- 
matic subject, with alternate periods of almost complete immunity and then 
of diminished resistance' 1 

In 52 per cent of Shapiro’s 342 cases of juvenile rheumatism only one 
attack was experienced , the rest of the patients had recurrences, 54 per cent 
of them within two years, 17 per cent in the third year, 12 per cent in the 
fourth year, 3 pei cent in the fifth year and 14 per cent thereafter Until 
five years have elapsed a patient cannot be too hopeful of escaping a recur- 
rence 

Evidence of Reactivity and Quiescence Ruprecht’s criteria of “ arrest ” 
included disappearance of subjective signs and symptoms, and normal values 
for the following temperature, leukocyte count, Schilling hemogram, 
nonfilament count and sedimentation rate Sutton and Dodge gave their 
criteria for a diagnosis of active carditis 

Bland, Jones and White observed 1000 young patients with rheumatic 
carditis for 10 years There was a regression m physical signs m many, a 
total disappearance of clinical signs of carditis m 83 cases (8 3 per cent) 
End Results Twenty-two pei cent of Ash’s patients with juvenile 
rheumatism were dead after an average of 7 5 years, and 10 per cent of 
Shapiro’s patients were dead after an average of 6 years of illness Lesions 
noted at necropsy were recorded Banerjea’s figures on the mortality of the 
disease m India agreed with those of Lewis (1933) m England Relapses 
occurred m 40 per cent, death occurred within two years in 4 per cent, 
within 10 years m 24 per cent Willius’ 160 cases, studied until death, in- 
cluded adults, at death 78 per cent had mitral disease, 13 per cent aortic, 
and 9 per cent both mitral and aortic disease The first two groups lived an 
average of 21 years, the third group 16 years after the disease’s onset The 
disease was rapidly fatal among the Chicago children observed by Gibson 
and Denenholz , m 40 per cent the first attack of cai ditis proved fatal The 
average age at onset of the disease was 6 3 years, its average duiation until 
death, only 1 4 years Twenty-seven per cent died within three months 
of their first rheumatic manifestation 

Etiology and Pathogenesis of Rheumatic Fever 

Factoi of Infection Direct and indirect bacteriologic evidence for the 
infectious theory were summarized by several (table 1 ) 447,53 ‘ 

1 Respiratoiy Infections The majority now consider the prodromal 
respiratory infections to be nonspecific provocatives Among Shapiro s 
cases the disease appeared spontaneously m 45 per cent, was preceded by 
colds in 14 per cent, by a sore throat in 5 per cent, by other factors m 36 


Table I 

Immunologic and Chemical Differences between Rheumatic Fever, Atrophic (Rheumatoid) Arthritis and Hypertrophic (Osteo-) Arthritis 
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per cent About 50 pei cent of the patients of Gibson and Denenholz noted 
no prodromal lespnatory infections According to Swift, severe pharyn- 
gitis or tonsillitis of apparent hemolytic streptococcal oiigm pioduces rheu- 
matic relapses in 50 to 60 per cent of previously rheumatic subjects but pro- 
duces rheumatic symptoms m less than 10 pev cent of nonrheumatic subjects 
The disease has been precipitated by measles, othei exanthems, antismall- 
pox vaccination, injuries, surgical opeiations, f oi eign-protem (typhoid) 
l eactions 

2 Blood Cultmes Blood cultures made by McEwen, Alexander and 
Bunim on 90 patients with febrile rheumatic polyarthritis were sterile in 83 
per cent of cases, positive in 17 per cent, hemolytic streptococci were found 
in 3 per cent, green-producmg streptococci m 13 per cent, indifferent strepto- 
cocci m 1 per cent Comparing results with those in normal and pathologic 
controls, they concluded that streptococci cannot be isolated from the blood 
m rheumatic fever (or in atrophic or other arthritides) more frequently 
than m miscellaneous diseases Streptococci recovered in rheumatic fevei 
did not differ from those in atrophic arthritis Organisms recoveied were 
probablv of no etiologic significance If large quantities of blood and suit- 
able methods are used, streptococci occasionally can be isolated from the 
blood even of normal persons, but more frequently from those whose resist- 
ance is lowered by chronic illness Meyer and Ryan cultured the blood of 
normal and of rheumatic children, using Kendall’s medium, a modification 
of Clawson’s method, and serial transfer technic Insignificant bacteria, 
mostly diphtheroids, were occasionally obtained from patients and controls 
All specimens would have been considered sterile by usual methods 

Cecil does not believe that the bacteria previously recovered by him were 
contaminants, too many workers have found them in blood, but their sig- 
nificance is admittedly undetermined Poynton warned that results of cul- 
tures of tissues and exudates must be interpreted carefully Unlike sup- 
purative processes that may burst into joints, rheumatic processes do not 
pour streptococci into fluids As one is not surprised bv negative cultures 
m gonorrheal or tuberculous arthritis, so one should anticipate negative cul- 
tures in rheumatic fever 

3 Skin Tests Positrve skm reactions to hemolytic streptococci uere 
noted by Wasson in 79 pei cent of 137 ambulatorv rheumatic children, in 
29 per cent of nonrheumatic controls There was no relation between the 
intensity of the skm reaction and the degree of carditis The frequency of 
positive tests increased with the children’s age Retesting showed consider- 
able variability m skm tests on the same patient, due to differences in their 
general and rheumatic condition 

Goldie and Griffiths noted positive skm reactions to hemolytic (but not 
to green-producmg) streptococci three times as often in rheumatic patients 
as in controls Tests were positive m 77 per cent of 85 cases of rheumatic 
fever (and in 24 per cent of controls) tested with a concentrated solution 
of hemolytic streptococci, m 34 per cent of 154 cases (but m no controls) 
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tested with a less concentrated solution However, skin tests were gener- 
ally negative in patients with severely piogressive rheumatic fevei (as pa- 
tients with miliary tuberculosis may have negative tuberculin tests) Tests 
with green-producing streptococci were positive m only 27 per cent of 60 
rheumatic patients (and in 24 per cent of controls) with a concentrated solu- 
tion, and m 3 per cent each of 154 rheumatic cases and 30 controls with a 
less concentrated solution 

4 Sti eptococcal Agglutinins Positive agglutination tests with hemo- 
lytic streptococci (titer 1 to 20 or over) were found by McEwen, Alexander 
and Bunim m none of 35 normal controls, in only 5 of 71 patients with 
rheumatic fever (titer 1 to 20 in one, 1 to 40 in two, 1 to 80 in three) Thus 
these workers did not confirm Coburn and Pauli’s observation (1932) that 
serum of most patients with acute rheumatic fevei agglutinated hemolytic 
streptococci to a titer of 1 10 to 1 40 Goldie and Griffith found agglu- 
tinins to hemolytic streptococci in a titer of 1 100 in 80 per cent of rheumatic 
fever patients, in 10 per cent of controls, agglutinins to green-producing 
streptococci in a titer of 1 100 in only 6 per cent of rheumatic cases, in 5 
per cent of controls 

5 Antifibrinolysins Patients convalescing from diseases due to hemo- 
lytic streptococci generally possess antifibrinolysins , that is, the fibrin in their 
sera is markedly or completely resistant to fibrinolysis, or liquefaction of 
blood clot, by cultures of hemolytic streptococci Confirming the work of 
others 245> 246 ’ 247 Stuart-Harris noted antifibrinolysins in the blood of patients 
with rheumatic fever (but not with atrophic arthritis) particularly during 
the acute stage or after intercurrent streptococcal infection during convales- 
cence from activity Thus he considered rheumatic fever (but not atrophic 
arthritis) related to hemolytic streptococcal infection The findings of Mc- 
Ewen, Alexander and Bumm were similar, complete resistance to dissolution 
being noted in 59 per cent, marked resistance in 14 per cent, of 29 patients 
with rheumatic fever 

6 Hemolytic Streptococcal Pi capitation Tests Antigemcally hemo- 
lytic streptococci are complex mosaics containing, among other fractions, a 
“ nucleoprotem ” (P fraction) which is not specific as it gives cross precipi- 
tation with other gram-positive cocci, a group-specific carbohydrate (C frac- 
tion), and type-specific protein and carbohydrate fractions (M and S frac- 
tions) Hemolytic streptococci are known to induce the formation, not 
only of antistreptolysins and antifibrinolysins, but also of two other anti- 
bodies, anti-C precipitins and anti-P precipitins These four antibodies have 
been demonstrated in the serum of patients with various streptococcal in- 
fections Because they have also been found by some workers m a high 
proportion of patients with rheumatic fever it has been suggested that there 
is a close connection between streptococcal infection and this disease Mc- 
Ewen, Alexander and Bunim, and Chasis and McEwen noted precipitin 
reactions to crude “ C” extracts (fractions) m 56 per cent of 39 patients 
with rheumatic ferer but also in a fairly high percentage of patients with 
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other articulai diseases and in 24 pei cent of normal controls Highly posi- 
tive reactions were noted equally m those with rheumatic fever or with atro- 
phic arthritis, less frequently m controls The test therefore was of no dif- 
ferentiating value, an opinion concurred in by Race 

Swift and Hodge studied the development of type-specific anti-M precipi- 
tms in two groups of patients suffering with hemolytic streptococcal infec- 
tions Most of the patients in group I, none of whom developed rheumatic 
fever, showed relatively strong type-specific reactions in their serum within 
four to five weeks Those in group II all developed rheumatic fever , some 
had similar strong antibodies early, but most rheumatic patients from whom 
hemolytic streptococci were cultured in significant numbers from various 
foci, did not show strong anti-M precipitms until distinctly later than the 
nonrheumatic group Swift has repeatedly been unable to show a constant 
relationship between the severity of symptoms of patients with rheumatic 
fever and the presence of precipitms against either the “ C ” (carbohydrate) 
or the “ P ” (nucleoprotem) fractions of group A hemolytic streptococci 

7 Antistreptolysins (" Antilieniolysms ” “ Anhemolysms”) The upper 
limit of normal was regarded by earlier workers to be 50 units of anti- 
streptolysin, by later woikers to be 150 units 245 ’ 246 ’ 247 The establishment 
of the new level made the test more specific but at the cost of reporting 
“ normal values ” in 24 to 30 per cent of cases of rheumatic fever, with titers 
between 50 and 150 Race believes the upper normal level should be re- 
established at 50 units Eighty per cent of 51 rheumatic fever patients (but 
only 3 per cent of 37 normal controls and 12 per cent of patients with atro- 
phic arthritis) showed 150 or more units of antistreptolysin, according to 
McEwen and colleagues However, the titer did not rise above 25 units 
m one unquestionable case studied over two months Goldie and Griffiths 
noted “ abnormal values ” (over 50 units) in 100 per cent of 40 cases of 
“ rheumatic fever with chorea,” in 88 pei cent of 154 cases of subacute 
rheumatism, in 20 to 27 per cent of two sets of controls Values of 100 -f- 
units were found in 92 per cent, 58 per cent and 3 to 8 pei cent respectively , 
200 -T units in 80 per cent, 35 per cent and 0 to 2 per cent respectively 
Longcope regarded 100 units as the limit of normality The antistreptolysin 
titer was above 100 units m 85 per cent of his cases of acute rheumatic fever, 
in 86 per cent of cases of chorea, in 80 per cent of cases of erythema multi- 
forme and nodosum, in 28 per cent of cases of “ chronic inactive rheumatic 
heart disease,” in 46 per cent of cases of atrophic arthritis It was over 200 
units in 51 per cent, 50 per cent, 60 per cent, 0 per cent and 18 per cent of 
these same groups respectively Contrary to the experience of Coburn and 
Pauli ( 1935), in Longcope’s series the height of the titers did not parallel the 
severity or duration of acute attacks of rheumatic fever High titers m 
this disease should be regarded as the result of a recent hemolytic strepto- 
coccal infection but “ cannot be used as evidence that [rheumatic fever] is 
caused by hemolytic streptococci ” 

Correlation and Inter pretation of Immunologic Data The significance 
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of these data is incompletely understood (table 1) Little has occurred to 
change the interpretation of the mam features as given in the third review 
Space does not permit the inclusion of reported explanations of the conflict- 
ing data and reference must be made to the reports cited Coburn’s correla- 
tion still seems the clearest, whether correct or not it is the most positively 
stated It seems to do much to explain the basis for the conflicting opinions 
(for example, that of Coburn and Wilson) reported in previous reviews 
It attempts to show why some pharyngeal infections never produce initial or 
subsequent rheumatic attacks, why some hemolytic streptococcal infections 
sometimes do and sometimes do not (even in rheumatic subjects) produce 
attacks, and why rheumatic attacks are generally but not always precipitated 
m susceptible individuals with the production of antistieptolysms 

To clarify the mechanism of its production one must divide the rheumatic process 
into its three clinical phases which, although symptomatically distinct, are inter- 
dependent stages of a specific set of immunologic reactions Each phase must be 
considered separately, yet sequentially The first phase, that of acute upper respira- 
tory tract infection, lasts only a few days But in this phase are set in motion factors 
which may or may not eventuate m the rheumatic explosion The second phase 
follows immediately after the respiratory infection, is characterized by a complete 
absence of clinical symptoms and signs, and lasts from a few days to about six 
weeks, generally one to two weeks Although this phase is symptomless it is crucial, 
for during it, processes initiated m the first phase come to maturity, if they mature 
in one way, normally as they usually do, a rheumatic attack does not materialize, but 
if they mature in another way, abnormally, a rheumatic attack of variable seventy 
results The third phase begins with the onset of rheumatic manifestations and varies 
widely in the duration and intensity of its symptoms 

The hemolytic streptococcal infection (pharyngitis) of phase one is nonspecific 
in at least certain ways , the rheumatic patient is no more or less susceptible to it than 
the nonrheumatic patient The clinical characteristics of the pharyngitis are the 
same in the rheumatic and the nonrheumatic , the upper respiratory tract of the 
rheumatic patient may be infected with the same strains of hemolytic streptococci 
as that of the nonrheumatic , and the pharyngeal infection has the same variable 
persistency in the nonrheumatic as in the rheumatic patient Why then does one 
patient get acute rheumatism and the otliei not ? A crucial difference lies in the type 
of immune response which the infection generates, furthermore, the chief difference 
in type is not just a difference in the content of the immune response but in the speed 
of its development If an immune reaction to the phase-one infection fails to develop 
(as it may in either the rheumatic or nonrheumatic patient) or if it develops in the 
second or silent phase, with normal promptness, no rheumatism results in the normal 
person or even in one previously rheumatic, and the third phase never materializes 
But if an immune reaction, engendered by phase one, develops tardily in phase two, 
with abnormal slowness, then rheumatic fever results The basis of this concept 
follows 

The potent types of pharyngitis (as far as the production of rheumatic fever is 
concerned) are commonly due to hemolytic streptococci, Lancefield group A As 
they pertain to rheumatic fever they are group but not strain specific These hemo- 
lytic streptococci produce two or more soluble antigens (soluble bacterial dematives 
or exotoxms) and at least three other antigens (intracellular bacterial derivatives or 
endotoxins) The two well-recognized soluble antigens are (1) an erythrogenic 
toxin, probably capable of damaging vascular endothelium and against which the 
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body geneially forms neutralizing antibodies which cause the patient to be “Dick- 
negative,” and (2) streptolysin which the body attacks by the production of anti- 
streptolysins — antibodies which are specific for hemolytic streptococci, probably 
group specific, which are quantitatively measurable by titration and which are recog- 
nized as bona fide evidences of recent hemolytic streptococcal infection 

The three other recognized antigens (intracellular bacterial derivatives) pro- 
duced by hemolytic streptococci are (1) a type-specific protein, called M-substance 
or M-extract, against which the body during a rheumatic attack forms “precipitins 
to M-substance” which can be detected qualitatively m serum, (2) a nucleoprotem 
called P-substance, against which the patient’s body frequently develops “precipitins 
to P-substance,” the presence of which is demonstrated by positive skin reactions to 
hemolytic streptococcal nucleoprotem, and (3) a group-specific carbohydrate or C- 
substance, precipitins to which the patient’s body develops and delivers to serum 

Still another protective substance found in the blood of patients with rheumatic 
fever or with definite hemolytic streptococcal infections is antifibrinolysm 

The relative importance of these antigenic substances and what pathologic 
reactions they induce or could induce in the body were they not neutralized by anti- 
bodies has not been fully determined It appears, as one might expect, that erythro- 
gemc toxin and streptolysin are released at the onset of infection whereas the 
M-substance and nucleoproteic P-substance are liberated after the disintegration of 
bacterial cells According to Coburn the antistreptolysin curve (its quantity and 
speed of development) shows the patient’s response to infection He feels that an 
understanding of the abnormal response may help to elucidate the mechanism of an 
attack 

The silent phase two varies considerably in length but its duration appears to 
coincide with the time required foi the appearance of the antistreptolysin response in 
rheumatic patients Coburn noted previously that in a group of rheumatic subjects 
infected with a single strain of hemolytic streptococcus those that developed acute 
rheumatism developed an antistreptolysin response, while those who failed to make 
this response escaped an attack He noted that a rheumatic patient who contracts a 
series of hemolytic streptococcal infections develops acute rheumatism only when 
the infection is followed by a rise in antistreptolysin titer In the absence of an 
antistreptolysin response there was no rheumatic attack He then studied the com- 
parative alterations in the erythrocyte sedimentation rate and the antistreptolysin titer 
in 100 patients with rheumatic carditis in i elation to different stages of phase three 
At the onset of symptoms the sedimentation rate and antistreptolysin titer both 
rise, at the height of the attack the rate is at its maximum but the titers still rise 
When symptoms begin to subside the rate is still at its maximum, the titer is either 
at its maximum or still continues to rise As symptoms continue to subside the rate 
falls but there is a lag in the fall of the titer, the titer may stay at its maximum 



the initial symptoms appeared with the appearance of the antibody but the curve of 
subsequent symptoms did not parallel the antibody titer 


After different hemolytic streptococcal infections the time when the maximum 
concentration of antistreptolysins occurs varies widely In acute rheumatism maxi- 
mum titers rarely occur within five weeks, m protracted cases they are not usually 
reached until several months after the hemolytic streptococcal pharyngitis This is 
in sharp contrast to what obtains in erysipelas, for example, where the peak-titer is 
reached within 20 days after the onset of infection Coburn found that the clinical 
character of the rheumatic attack varied with the shape of the antistreptolysin curve 
Ihe sooner a patient developed a maximal titer, the sooner he recovered In other 
words those curves which approached normal responses (an early rise and fall) were 
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associated with short or mild attacks In contrast, those characterized by an ab- 
normally slow rise were associated with a prolonged severe carditis Apparently 
then the crucial characteristic of the rheumatic candidate may be a delay m Ins im- 
mune response to hemolytic streptococci As stated, following a hemolytic strepto- 
coccal infection a nonrheumatic person either (rarely) develops no rise m antistrepto- 
lysins or generally develops a prompt response with a maximal antistreptolysin titei 
within 20 days If the rheumatic subject makes either of these two responses he 
escapes an attack That is, if theie is no antistreptolysin response there is no attack, 
or if the increased antistreptolysins appear promptly and reach their maximum early 
and normally (within 20 days ) there is no attack But if, as frequently happens, the 
rheumatic patient develops an intense delated antistreptolysin response a week or more 
after the normal response should have occurred, acute rheumatism develops 

In conclusion, Coburn stated that until now there has been no evidence 
whether the antistreptolysin curves seen in rheumatic fever w r ere normal 
responses to hemolytic streptococcus infection or not His data would indi- 
cate that the immune responses of the rheumatic patient differ from the 
normal chiefly m that they are delayed This being so it may be assumed 
that the rheumatic subject who develops an attack handles the products of 
hemolytic streptococci peculiarly, involving a delay m the final elimination 
of hemolytic streptococcal products from the bodv Why such a delay oc- 
curs or how it is associated with the development of the disease is unde- 
termined 

Factor of Bactenal Alio qy Poynton’s simple interpretation ot what 
is presumably meant by bacterial allergv seems worthy of inclusion 

Assume that an infected focus is a streptococcal depot more or less constantly 
pouring into the circulation the body-protein of streptococci, which acts as a foreign 
body circulating in the human system Such foreign substances stimulate the pro- 
duction of specific antibodies, hence are called “ antigens ” Antigens arising in a 
focus of infection and circulating m the body will stimulate certain tissue cells to 
produce antibody and in doing so this will sensitize these cells If the response to 
antibody is prompt and abundant a surplus of this antibody will appear m the cir- 
culation and from now on antigen escaping from the focus of infection will meet this 
surplus antibody in the blood stream and be neutralized there, consequently will not 
leach the tissue cells But should the production of antibody be deficient and there be 
no surplus in the blood stream, but the whole amount be kept back m the producing 
cells, a different situation arises The continuous supply of antigen from the focus 
of infection has then no antibody meeting it m the blood stream, and hence will not 
be neutralized there but will once more reach the cells which, however, now contain 
a store of antibody The antigen then combines with the antibody m the cells and 
this clash of antigen and antibody will irritate those cells Thus this antigen, which 
was formerly innocuous to the cells when they contained no antibody, now acts as a 
cellular poison to them because they contain antibody Such reactions are called 
hypersensitiveness or allergy Under the theory of bacteremia or bacterial toxemia 
as the cause of rheumatism (which Poynton espouses) it is supposed that streptococci 
by their presence or by their toxins produce the local articular (and other) lesions 
by local infections, but the theory of bactenal allergy assumes that the antigens 
(streptococcal products) are not toxic per se unless or until they clash with antibody 
in the tissue cells 

Swift’s concept of rheumatic fever as a manifestation of bacterial allerg) 7 
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is well known, has been discussed herein before 24j ’ 24B > 247 and needs no de- 
tailed repetition He considered it obvious that rheumatic fever patients are 
unusually hypersensitive to many different injurious agents, but mostly to 
streptococci Although all the possible relationships between hvperergy and 
rheumatism have not been explored the concept clarifies much that seems 
inexplicable otherwise However, Schlesmger found it difficult to explain 
valvular vegetations and pericardial “ bread and butter ” exudate purely on 
an allergic basis He legarded those who believe alleigy to be the funda- 
mental cause of rheumatism “ still somewhat hazy in their reasoning ” “ A 

much stronger case will have to be made out for allergy before such striking, 
marked changes are regarded as anything but the inflammatory result of an 
infective agent at the site ” 

Vn us Theory The isolation of “ virus bodies ” from exudates of rheu- 
matic patients was recently reported but the disease had not been experi- 
mentally reproduced 247 Swift raised two objections to the theory 1 Fil- 
trable viruses apparently do not produce fibrinoid degeneration, a basic patho- 
logic feature of the disease 2 No virus for rheumatic fever has been defi- 
nitely discovered The results of Swift’s 15 years’ search for such a virus 
were essentially negative, methods by which he sought them were briefly 
summarized Either virus was not present in material used or the various 
animal species tested were not susceptible Nevertheless a possible symbiotic 
relationship between \ irus and bacteria must be borne m ramd Possibly an 
allergic state makes the tissues susceptible to a hypothetical specific virus, or 
vice versa, possibly such a virus may cause an allei gic state so that bacterial 
infection or other traumatic insult sets off an acute attack 

Syneigism of Infection and Vitamin C Deficiency Rinehart restated 
his concept that the disease may be due to the combined influence of vitamin 
C deficiency and infection (as discussed previously m Reviews 2 and 3) It 
is based on the experimental production of subcutaneous nodules, cardiac 
and articular lesions, “ comparable to those of rheumatic fever ” ( and to a 
certain extent of atrophic arthritis), m gumea-pigs subjected to the influence 
of both infection and vitamin deficiency, but not in those subjected to either 
factor alone He further noted a borderline or frank vitamin C deficiency 
in the diets of most rheumatic children Plasma ascorbic acid levels usually 
parallel the vitamin C intake 213 Rinehart, Greenberg and Christie noted a 
lowering of plasma ascorbic acid m almost all of 21 patients with acute 
rheumatic fe\ er, m many with the disease quiescent It nas not been deter- 
mined whether the reduction was due to inadequate intake, or to the ano- 
rexia, digestive disorders or depletion by the disease itself 

Various cardiac and articular lesions were produced by Schultz in guinea- 
pigs subjected to infection and experimental s curvv, alone and in combina- 
tion Infected scorbutic animals der eloped focal interstitial vahulitis, 
fibrinoid degeneration, occasionally focal, nonpurulent myocarditis Non- 
mfected scorbutic animals developed lesions similar but of less extent In 
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either case Schultz regarded them as only slightly resembling those of rheu- 
matic fever No verrucous endocarditis was seen and the myocardial lesions 
were few and did not closely resemble Aschoff bodies Scorbutic changes 
were noted m and around joints but were not enhanced m the infected ani- 
mals In 8 of 13 patients with rheumatic fever, some degree of ascorbic 
acid deficiency was noted by Sendioy and Schultz It was ascribed to poor 
diets m two instances, to vomiting or incomplete absoiption m six cases 
They concluded that ascorbic acid deficiency is not specific for rheumatic 
fever, is probably incidental in this disease, and did not seem to be a pre- 
disposing factor 

Conclusions on Etiology Although interested in the conjecture that 
the disease represents a symbiosis between virus and streptococci, Schlesinger 
did not regard any current theory with satisfaction The so-called specific 
streptococci of Poynton and Paine, Birkhaug and Small do not produce 
lesions characteristic of the human disease and are found in the throats of 
nonrheumatic persons Hemolytic streptococci are not present in the throats 
of normal persons, but some patients severely infected therewith do not get 
rheumatic fever and the disease is obviously not precipitated by a specific 
strain Reviewing his own work and that which has followed it, Poynton 
concluded that the cause of the disease is a diplostreptococcus of a special 
type (which on various media appears as a streptococcus, or even a staphylo- 
coccus), a constitution of a special type, a focus of infection, an invasion 
of the system by streptococci and the formation of foci of a peculiar type 
within the body m “ the connective tissue skeleton ” and the development of 
poisons injuring the " noble tissues,” heart, brain and so forth “ The fu- 
ture must decide whether [streptococci] are gangsters, or the accessories of 
gangsters, or just the watching crowd always in the way and never doing 
anything themselves, a role not peculiar to streptococci ” 

Treatment of Rheumatic Fever 

Treatment remains essentially as before Its general principles were re- 
viewed by many 527 ’ 532 

Bed Rest This should be continued after all symptoms have disap- 
peared, for at least two weeks in those without evidence of carditis, for 
months (6 or more), not weeks, in those who develop carditis 461 ’ 577 It 
should be continued until the patient has gone six to eight weeks with no 
signs or symptoms of disease and with a normal sleeping pulse rate (well 
below 90 per minute) 22 Adequate rest lirvolves the use of appropriate 
sedatives 

Salicylates Salicylates are still considered “extremely useful” 23 ’ 461 
Some believe they shorten the disease and minimize danger to the heart 353 
Others believe they do not affect the proliferative reactions, for which drugs 
are of little value But the action of salicylates on the exudatn e features 
of the disease is almost specific and diagnostic, affecting other tjpes of fever 
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or effusion in no comparable manner 188 One must not conclude that the 
disease is necessarily inactive when fever is controlled by salicylates , Poynton 
disapproved “ desperate efforts ” to lower temperatures thereby Some 
used large, 353 others used smaller doses 56 Kaisei concluded that acetylsah- 
cylic acid, combined with magnesium oxide, was superioi to salicylates alone 
in controlling joint pams and chorea and, m preventing recurrences, but not 
in relieving carditis 

Other Dings Poynton preferied tolysm to salicylates Pyiamidon ivas 
used by some, 66 avoided by others for fear of granulocytopenia 7 Some 
considered digitalis valuable m congestive failure, useless in controlling 
tachycardia 22 Although it occasionally slows the pulse and improves cir- 
culation its results are disappointing unless fibrillation is present 138 

Removal of Tonsils and Otliei Foci Kaiser summarized the effect of 
tonsillectomy on 48,000 rheumatic children Tonsillectomized children are 
less likely to develop subsequent rheumatic fever and carditis, but as likely 
to develop muscular rheumatism and chorea as those who retain then tonsils 
However, the incidence of recurrent attacks of rheumatic fever is not in- 
fluenced by tonsillectomy done either before or after an initial attack Ton- 
sillectomy does influence end-results of the disease The mortality was 
nearly twice as high among children in possession of their tonsils at the 
initial attack as among those tonsillectomized before their initial attack 
“ Tonsillectomy is justified in practically every rheumatic child until other 
factors that influence this disease are better understood ” 

When performed, tonsillectomy should be done after the acute phase of 
the disease, 465 and only when there is evidence of diseased tonsils 138 Even 
then it should be considered a major operation with preoperative and post- 
operative bed rest 353 ’ 521 The danger of exacerbations after tonsillectomv 
can be “ greatly lessened ” by the daily administration of acetylsalicyhc acid 
for one month after tonsillectomy 7 Wallace and Smith found no evidence 
that the very early removal of tonsils of children (before the age of five 
years) protected them against rheumatic fever 

Vacc’nes The use of streptococcal vaccines was “ unsound,” according 
to some, 7 useless according to others Stroud gave vaccine mtravenousl) 
to children for three years those vaccinated did no better than the un- 
vaccmated 

Semin Hoping that the blood of patients lecovered from rheumatic 
fever might contain enough antibodies to help those with active disease, 
Archer treated four patients mtrathecally with small doses of convalescents’ 
serum Results were “ suggestive enough ” to wai rant further clinical trial 
Transfusions Weiss noted “ satisfactory results ” from the use of mul- 
tiple small (150 to 250 c c ) citrate transfusions Results m one case were 
reported , others were to be reported later 

Vitamin C Many of the rheumatic children studied by Rinehart were 
on a diet low or frankly deficient m vitamin C Preliminary results from 
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diets rich m vitamin C were “ encoui aging ” Many patients gained weight, 
a number suffered respiratoiy infections without rheumatic exacerbations 
Howevei, the oral administration by Schultz of 100 mg of ascorbic acid 
(redoxon) daily foi several months to 28 rheumatic patients did not lower 
the incidence of subsequent rheumatic activity as compared to a control group 
treated by lactose Another group of 17 patients with active rheumatic fever 
were given 250 mg of ascorbic acid daily by mouth or intravenously for 
from one to five (average 2 5) months , some were also given 200 c c orange 
juice daily The disease was not affected thereby Wright also was unable 
to affect the course of the disease by giving cevitamic acid (ascorbic acid, 
crystalline vitamin C) in doses as large as 1000 to 2000 mg intravenously 
daily Rhmehart does not believe that lack of response to vitamin C therapy 
necessarily disproves the etiologic importance of vitamin C deficiency, the 
latter may be only one factor in preparing the soil for infection But Wright 
believed that the disease, if related to a deficiency, should be ameliorated to 
some degree by such large doses 

Fevei Thetapy The chorea of 16 children with active carditis was 
being treated with foreign-protein fever by Sutton and Dodge Nine of 
the children lost signs of actiMty during the course of treatment, m the rest 
the carditis was clinically inactive within seven to ten days thereafter Sub- 
sequently, seven patients with subacute carditis without chorea were treated 
with artificial fever (two to five hours, at 105° to 106° F for one or two 
sessions) , soon thereafter signs of active carditis disappeared or notably 
diminished Further investigation seemed warranted „ 

Additional Thciapy for the Heait Severe angina pectoris may occur 
m young people with rheumatic carditis Attacks may appear at night, re- 
cumbency seems to precipitate them Good results (better than in arterio- 
sclerotic angina) were obtained by Bland and White m four such cases by 
paravertebral injections of procaine and 95 per cent alcohol, blocking sympa- 
thetic rami of the first four dorsal roots Left-sided injections were usually 
effective, bilateral injections were occasionally made 

Institutional Caie , Climate Active subchmcal carditis may long pei- 
sist, sometimes even with a normal sedimentation rate (Sutton) Therefore 
prolonged observation and care are required before and after patients are 
returned to their homes, to activity and to school life Rheumatologists and 
cardiologists are heartily approving convalescent and rest homes, sanatoria 
for the prolonged supervision of convalescence, and schools for “ cardiac 
cripples ” as an important intermediary between hospital care and an active 
routine which, begun too eaily, may provoke exacerbations 439 ’ 4>i5 ’ 405 By 
such “ rheumatism schemes ” as that m Cardiff 03 or that of the London 
County Council cooperating with voluntary hospitals and rest homes, much 
has been done to “ commute the sentence of death ” from rheumatic fever 
The established institutions and “ cardiac schools,” however, cannot deal with 
more than a fraction of the cases, and it is impossible to send most patients 
for a prolonged stay in the tropics I33 ’ *’ 32 
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Prophylaxis The multiplication of convalescent homes, special clinics, 
and rheumatism supervisory centers may prevent more deaths, but not the 
disease McSweeney called it “ philanthropy not prophylaxis ” Current 
methods for prophylaxis are inadequate as the incidence of the disease shows 
There is therefore great need for the institution of an active, sustained 
crusade against the disease, following general principles similar to those 
so successfully employed against tuberculosis This involves better personal 
and social hygiene, more effective child welfare schemes and school medical 
service under which physicians and nurses exercise closer supervision over 
children’s health Rheumatic fever should be a notifiable disease, notifica- 
tion would permit subsequent sociologic and epidemiologic studies of the 
greatest importance (Ritchie) 

Sydenham’s Chorea 

Chorea accompanied rheumatic fever in 5 to 34 per cent of recent cases , 
it was an initial symptom in many (21 to 28 per cent) 85 ’ 1B7 ’ 572 It was 
rare m India 80 Statistics indicated that chorea per se is a mild mani- 
festation of rheumatism but may be associated with severe, even fatal, 
carditis 11 > 197 

Most writers agreed that chorea is most commonly caused by rheumatic 
fever but can be precipitated by other factors fright, chilling, emotional 
shock, fatigue Smith and Markey stressed the emotional factor , Guttmann 
noted its incidence with psychoses Poynton regarded rheumatism the 

mam, fright a rare, cause, fewer London children had chorea the year of 
the terrifying war-bombings than the following year 

In acute chorea Payne and Schlesmger noted either no rise of the sedi- 
mentation rate (in 44 per cent of cases) or only a slight transient rise (in 
56 per cent) It was no index of choreic severity or of impending carditis 
Indeed rates were often very low Struthers and Bacal noted normal sedi- 
mentation rates and Schilling counts 

Treatment Large doses of phenobarbital controlled a case of severe 
chorea of 4 5 months’ duration in a child, aged 11, seen by Litchfield, Gill- 

man, Harris and Cohen During four weeks’ treatment the dose was giadu- 
ally raised from 1 5 to 22 grains daily without toxicity Smith considered 
mrvanol therapy drastic, sometimes dangerous because of its effect on bone 
marrow 

Several reports testified to the superiority of fever therapy over other 
methods Of 50 patients treated by Weisman and Leslie with fever reac- 
tions fiom typhoid vaccine 46 became symptom free, two improved, two 
did not, only five patients had recurrences within three years Treatments 
were given daily for seven to eight days, omitted two to four days, then 
continued as necessary Generally eight or nine fever reactions (to 104° 
or 105°, occasionally 106° or 107° F ) were given, the greater the fever, 
the better the results Those with active carditis seemed to do as well if not 
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better than otheis Results of sinulai tieatments were excellent m six, poor 
in two, of eight cases seen by Litchfield and his colleagues Fever reactions 
to 104° or 105° F were induced daily for 7 to 12 days 

The results of Sutton and Dodge were even more striking Among 150 
patients treated by orthodox methods the average duration of chorea after 
therapy was begun was 43 (10 to 180) days Of 150 patients treated with 
triple typhoid vaccine symptoms averaged only 9 (2 to 47) days after treat- 
ment Vaccine injections were given daily, with an occasional rest day, 
until chorea stopped The number of injections averaged five in mild cases, 
six in moderate cases, nine in severe cases (maximum 18) Because typhoid 
vaccine fever reactions are not as controllable as artificial fever, 16 other 
patients were treated with the latter (radiant energy) Results from only 
one or two artificial fever sessions were as good as those from several 
vaccine- fevers Subacute carditis was not a contraindication, indeed it 
seemed to be relieved 

Excellent results from artificial fever were noted by others All of 13 
patients treated by Barnacle, Ewalt and Ebaugh were “ cured ” No recur- 
rences were noted within one year Six cases of “ most severe ” chorea of 
two weeks to 10 months’ duration were slowly but completelv stopped by 
similar treatments given by Metz Symptoms disappeared within two to 
four weeks Nejmann, Blatt and Osborne also noted excellent results from 
fever (electro-magnetic induction) m 25 cases, nine very severe, six mod- 
erate, ten mild From two to ten (av four) treatments were given, two 
per week Recurrences occurred in 12 per cent Complications were a heat 
convulsion in one case, transient albuminuria and hematuria m one case 

Chronic Arthritis 

General Remarks on the Relationships and Distinctions between the Two 
Great Types Those who espouse the “ Unitarian idea ” consider atrophic 
and hypertrophic arthritis varieties of one disease, differences being due 
chiefly to the factor of age, physiologic rather than calendar To them at- 
rophic arthritis represents the reaction of physiologically young tissues 
against an insult, hypertrophic arthritis is the reaction of physiologically 
aging tissues against the same insult Others, more equivocal, believe the 
two great types are very closely related etiologically, but are probably dif- 
ferent diseases Some believe that both types of chronic arthritis are often 
the result of similar factors 27S ’ 380 Most rheumatologists, however, stress the 
distinctions between the two types and consider them totally unrelated dis- 
eases, “ sharing little but a common battleground ” 185 ’ 223> 383 Citing the 
manifold constitutional, clinical, cytologic, chemical, immunologic, patho- 
logic, roentgenographic and prognostic differences between them they would 
conclude with Boots “ There would now seem to be no further excuse to 
look upon these cases as examples of a single disease ” The frequency of 
patients with mixed (clinical, not just radiologic) types, who demonstrate 
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both atrophic ancl hypei trophic arthritis m different or even m the same 
joint, does not confuse those who leahze that eveiy young or middle-aged 
patient with atrophic artlnitis will, if he lives long enough, develop hyper- 
trophic arthritis, since the latter is a histologic (although not necessarily a 
symptom-producing) inevitability to all persons over 50 or 60 years of age 
Then too, patients over 50 years of age with hypertrophic arthritis are not 
immune to atrophic arthritis which even the elderly may develop independ- 
ently of their coincidental hypertrophic arthritis 

Clinical and Pathologic Distinctions The familiar clinical and patho- 
logic distinctions between atrophic and hypertiophic arthritis were again 
reviewed 48 > 194 ’ 195 ’ 290 ’ 300 

Cytologic, Chemical and Immunologic Diffeiences These were again 
summarized 83 ’ 130 ’ 243 (table 1) 

Roentgeno graphic Differentiation According to S G Scott clinical 
diagnoses of the chronic arthritides can be made with considerable accuracy 
from roentgenograms alone, particularly of hands Others 4 ’ 172 ’ 177 ’ 504 ’ 035 
regard roentgenographic differences as highly suggestive but not pathog- 
nomonic They believe that a final clinical diagnosis cannot be based on 
roentgenograms alone, features of the latter must be correlated with clinical 
and biochemical findings Although osteophytes are much commoner in 
hypertrophic arthritis, they are frequently seen in late atrophic arthritis, 
especially m weight bearing joints, or they may occur in almost any infec- 
tious type of suppurative or nonsuppurative arthritis A radiologist, noting 
these osteophytes and having no knowledge of the clinical features, will 
often classify such a case as hypertrophic arthritis (a diagnosis correct in 
the radiologic sense but incorrect m a clinical sense) 177 

The comparative radiology of the two great types was noted by sev- 
eral 5 ’ 172 ’ 504 ’ 535 Taylor and his colleagues noted the following marked 
systemic decalcification in 95 per cent of cases of atrophic, but only mild 
decalcification consistent with age m 75 per cent of cases of hypertrophic 
arthritis, also local decalcification in 13 per cent and 6 per cent, respectively, 
bone production (lipping and osteophytes) in 77 per cent and 100 per cent, 
“ atrophic bone destruction ” (punched-out areas) in 85 per cent and 9 per 
cent, “ active bone destruction ” in 11 per cent and 0 per cent, cartilage de- 
struction (narrowing of joint space) m 95 per cent and 59 per cent, fusiform 
enlargement of soft tissue in 88 per cent and 9 per cent Ankylosis occurred 
m 26 b per cent of the atrophic, in only 6 per cent of the hypertrophic, cases , 
m the latter only in the spine Although individual features were shared 
by both types of arthritis, each possessed a basic pattern or grouping of fea- 
tures which makes roentgenograms very helpful in differentiation The two 
times are radiographically distinct, even when they coexist m the same joint 
H An appraisal of the diagnostic worth of the finer radiologic differences 
wa . made bv Spackman who studied 1000 cases of chronic arthritis in pa- 
tients ao-ed 9 to 76 years 474 with atrophic, 526 with hypertrophic arthritis 
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Asymptomatic cases of the latter were not included Changes in atrophic 
arthritis were as follows in the early stage there were rarefaction of the 
trabeculated ends of bones, pieservation of the zone of provisional calcifica- 
tion but irregularities theiein, homogeneous haziness at joint space, at first 
widening, later narrowing of joint space The earliest recognizable change 
as roughening or slight irregularity of the zone of provisional calcification, 
very minute projections of new bone into cartilage and small irregular areas 
of decreased density especially m the proximal border of the zone In inter- 
mediate and late stages there was progressive ground glass atrophy, soft 
tissue swelling, disappearance of the line of provisional calcification and 
bony ankylosis of the joint Changes in hypertrophic arthritis were as fol- 
lows m the early 7 stage there were small, marginal osteophytes, narrowing 
of joint space, change in alignment of bones, thickening of the provisional 
zone of calcification, irregularity of the bonv articulating surfaces, broaden- 
ing of the circumference and secondary atrophy of the honey-comb ty 7 pe, m 
the intermediate and late stages, spur formation, Heberden’s nodes, eburna- 
tion of bone, displacement and subluxation, punched-out areas, gioss de- 
formity and advanced secondary atrophy 7 

Morrison and Kuhns studied 55 cases of atrophic, 11 of hypertrophic 
and 7 of “ mixed arthritis ” to note the changes in serial roentgenograms 
taken from four to ten years oi more apart The changes varied greatly in 
different patients and in the same patient at diffeient ages, and at different 
stages of the disease The changes in atrophic and hypertrophic arthritis 
were not pathognomonic, and differed from those m the moi e acute and spe- 
cific arthritides chiefly in the slow rate at which the former piogressed 
Marked changes were compatible with good function Even though the 
radiologic changes were increasing, good functional recovery 7 was possible 
Changes m roentgenograms usually 7 progressed long after the disease was 
clinically quiescent Improvement m the roentgenologic picture was rarely 
seen , recalcification of bone and moderate repair were observed m the roent- 
genograms of only two patients On a radiologic basis, Scott subdivided at- 
rophic arthritis into “ rheumatoid arthritis ” and “ infective arthritis,” gen- 
eral decalcification being the keynote of rheumatoid arthritis, loss of cartilage 
Nvith early bone sclerosis at the affected joints being the feature of infective 
arthritis Others 4 ’ 535 found no radiologic basis for such a subdivision of 
atrophic (rheumatoid) arthritis Aldied-Brown and Stevens did notice two 
“ varieties,” some with dominant local changes, others with dominant sys- 
temic bone changes But they often occurred together and there was no 
evidence that the one type was associated with infection , the other, not 

Constitutional Diffei ences, Anthi opometi ic, Psychologic Some affirm, 
others deny that atrophic arthritis occurs chiefly m the asthenic, and osteo- 
arthritis in the pyknic, type Anthropometric studies by Kovacs, Hartung 
and Hanscom on 50 patients with atrophic and 50 with hypei trophic arthritis 
i e\ ealed marked diffei ences m constitutional morphology 7 Those with at- 
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rophic arthritis had a tendency to increased longitudinal measurements, 
longer and thinner necks, slender but not necessarily tall build, with weights 
normal or subnormal Those with hypertrophic arthritis had a tendency to 
obesity, increased horizontal measurements, short thick necks, massive sil- 
houettes 

(These 100 patients were all females, it would be interesting for the same 
investigators to make identical studies on males — Ed ) 

Psychologic diffeiences between patients with atrophic arthritis and those 
with hypertrophic arthritis were noted by Ellman and Mitchell, but not by 
Kovacs, Plartung and Hanscom 

Atrophic Arthritis 

Incidence Factois influencing the incidence of this disease are sinnlai 
to those which influence rheumatic fever Atrophic arthritis rarely appeals 
among native whites or Indians in the Arizona deseit 260 Winter produces 
its harmful effects by cold and damp, not by cold alone 69 The patient’s 
resistance is lowered by overheated houses and excess clothing, by the 
greater incidence of colds and tonsillitis which may provoke the disease and 
by a lack of adequate exercise and sweating The peak incidence in the 
cases of Dawson and Tyson was between February and April The dis- 
ease is rare in children , only 10 of 800 patients seen by Dawson and Tyson 
were under 12 years of age Among Pemberton’s 300 patients of all ages 
3 per cent were children To Irons the influence of heredity seemed 
obvious the disease often appealed in grandmother, mother and daughtei 
In Dawson and Tyson’s series the familial incidence was 15 per cent 

Symptoms and Cowse Some English writers spoke of two varieties 
1 “ Primary rheumatoid arthritis ” or “ rheumatoid arthritis ” is of in- 
sidious afebrile onset and is accompanied by no marked inflammation and no 
obvious or related foci 2 “ Secondary rheumatoid arthritis,” “ chronic 
infective arthritis,” or “ focal arthritis ” usually is of acute or subacute 
febrile onset and is accompanied by considerable inflammation and obvious 
foci to which it is supposedly secondary and after removal of which notable 
improvement is expected Because the basis foi complete separation of 
these two varieties is not clear, the American Rheumatism Association has 
not recognized such a subdivision of atrophic (rheumatoid) aithritis 

Complications Cardiovascular disease occurs only with the expected 
frequency m patients with atrophic (but with increased frequency in those 
with hypertrophic) arthritis, according to Monroe and Walcott In 142 
patients with atrophic arthritis cardiac enlargement occurred m 6 per cent, 
hypertension in 10 per cent, arteriosclerosis m 11 per cent, varicose veins 
m 5 per cent Cardiovascular decompensation was rare, angina pectoris 

did not occur in tins series 

Rheumatic iridocyclitis occurs not mfiequently in children with chronic 
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polyarthritis, it often has a chronic couise, causing ribbon-like keratitis 
Holm reported a case m a 15 year old gul with Still’s disease (adenopathy 
but no enlaigement of livei 01 spleen) The probable rheumatic nature of 
primary juvenile iridocyclitis should be kept in mind In such cases the 
iridocyclitis may come before, with, or aftei the aithritis 

Atiophic Arthritis and Splenomegaly, Still’s Disease, “ Felty’s Syn- 
drome" The association of arthritis with splenomegaly, sometimes with 
adenopathy, hepatomegaly, anemia and leukopenia or leukocytosis was de- 
scribed by Chauffard and Ramond (1896), Still (1897) Herrmgham 
(1909) and others, more recently by Felty (1924) The third review 
contained comments on the relationship between these syndromes, particu- 
larly on whether Felty ’s syndrome was different from or identical with 
Still’s disease Williams leported a case of Felty’s syndrome with necropsy 
findings, he considered it not identical with Still’s disease, but a blood 
dyscrasia in which there is an ariest m the maturation of polymorphonuclear 
leukocytes Singer and Levy, who also reported two cases with necropsy 
findings, concluded that Felty’s syndrome and Still’s disease were slightly 
different varieties of the same disease, both being manifestations of sepsis 
lenta usually from green-producing streptococci Features of the Still- 
Chauffard syndrome as described in European literature were summarized 
by Singer and Levy Williams noted the characteristics of the nine cases of 
“ Felty’s syndrome ” so far reported The disease appeared in persons 
aged 45 to 65 years, of either sex Features were weight loss (average 40 
pounds), intermittent moderate fever (99° to 101° F ), chronic poly- 
arthritis with repeated acute migratory exacerbations, roentgenograms show- 
ing “ infectious arthritis ” or nuld indeterminate changes, splenomegaly (all 
nine cases), hepatomegaly (two of nine cases), pigmentation of skin (six 
of nine cases), slight general lymphadenopathy (five cases), leukopenia (800 
to 4200 cells, av 2500) , 14 per cent to 79 per cent (av 50 per cent) poly- 
morphonuclears, 1 to 12 per cent eosmophiles, 14 per cent to 86 per cent (av 
40 per cent) lymphocytes, occasional myelocytes (All of these features are 
often seen in cases of atrophic arthritis — Ed ) In William’s own case cultures 
of blood m life and of liver and spleen at death were negative, the patient 
died of pneumonia, lung cultures revealed green-producing streptococci 
Blood cultures m the cases of Singer and Levy revealed green-producmg 
streptococci before death 

(Further observations will be necessary before one can form a final opinion on 
the relationship between Still’s disease and Felty’s syndrome From data at hand 
we believe they are both varieties of atrophic arthritis That Felty’s syndrome is a 
sepsis lenta does not appear to be proved Many chronic wasting illnesses terminate 
with a bacteremia of one sort or another — Ed ) 

Relation of Atiophic Arthritis to Other Diseases Possible relationships 
between atrophic arthritis and rheumatic fever, and tuberculosis and atrophic 
arthritis, were discussed under “ rheumatic fever ” and “ tuberculous rheu- 
matism ” 
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Pathology With Deacon, Ghormley again stated that the focal col- 
lections of lymphocytes in synovia and adjacent bone marrow aie the dis- 
tinctive pathologic features of the disease Piesent eaily and late, they bear 
no relationship to the duration of the disease Contrary to the opinion of 
Fisher (1929) and of Jordon, the collections are not perivascular, as can be 
seen when tissues are stained with the Perdreau stam Miller 368 regarded 
the focal collections as “ evidence that rheumatoid arthritis is an inflam- 
matory disease of probable bacterial origin ” 

Roentgeno graphic Featwes These were discussed 
Laboratory Data , Blood Counts A left-shift m the Schilling hemo- 
gram was noted by Cecil m 68 per cent of 28 cases, by Collins m 97 per cent 
of 59 cases Unaffected by removal of foci, it was found even m cases of 
long duration “ The persistence of the shift lends support to the view that 
this disease is truly infective in nature and that the infection is not a transient 
phenomenon during the inception of the disease, which is often pyrexial, but 
continues as an infection capable of exerting its influence on the nuclear 
count for many years ” Hartung, Davis, Stembrocker and Straub found 
the nonfilament count elevated above 16 per cent (av count 30 per cent), 
m 96 of 100 cases of atrophic arthritis Of 100 cases of hypertrophic 
arthritis the count was elevated in 53 (av count 22 per cent), normal in 47 
“ The high incidence of an elevated nonfilament count m atrophic arthritis 
suggests the presence of an infectious agent ” A normal count indicates 
that atrophic arthritis is veiy likely not present 

Sedimentation Rates and Blood Piotems Davis noted the following 
sedimentation rates 43 to 125 mm (1 hour) m eight severe cases, 15 to 80 
mm m eleven moderately severe cases, 28 to 62 mm m five clinically ar- 
rested cases The rate demonstrates roughly whether there has been a 
change m globulin or fibrinogen or both, provided correction is made for 
cell volume Theoretically a diminished rate is not always an accurate 
index of improvement from vaccines, certain of which cause a rise m 
globulin which per se may increase the rate Such was not the case with 
Davis’ use of hemolytic streptococcus vaccine In atrophic arthritis there 
was a rise in globulin, especially euglobuhn, and m fibrinogen, a fall in 
albumin These findings suggested to Davis that atrophic arthritis is an 


infectious disease 

The plasma cholesterol tends to be low in atrophic arthritis (high m 
hypei trophic arthritis) Serum calcium was normal 130 ’ 243 

Gasti ic Analysis Deficient gastric acid was present m 60 per cent of 
Collins’ female and m 17 per cent of his male patients It bore no relation- 
ship to the degree of left shift m nuclear counts Fletcher noted gastric 
^ibanditv m 50 per cent of patients studied, many were anacid to alcohol, 
a few even to lustaraine He estimated that anacid, ty is five times as fre- 
quent among arthritic patients as among normals Histamme-refractory 
ach orhydna was found by Moltke and Ohlsen in 36 per cent of 30 cases of 
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atrophic arthritis The high incidence of achlorhydna was not accounted 
for by age 01 sex incidence “ It possibly predisposes to the disease and 
may be a factor of much significance Perhaps it is an expression of an 
mfectne process of gastric mucosa which is responsible for the poor nutn- 
tion of the arthritic ” 

(How can achlorhydria be of primary significance when it is so inconsistently 
present'’ Gastritis has not been noted at necropsy in atrophic arthritis — Ed ) 

Synovial Fluid The cytology of 52 sjnowal fluids from 31 patients 
was noted by Collins to be as follows total nucleated cells, 5060 to 56,000 
(a\ 20,170) per cu mm , differential count (m pei cent) polymorpho- 
nuclears 41 to 95 (av 80) , 1) mphocytes 3 to 45 (av 16) , monocytes 1 to 
14 (av 3) , macrophages 0 to 3 (av 0 3), synovial cells 0 to 3 (av 0 4) 
The total protein per cent v as 2 7 to 8 5 The polymorphonuclear count 
depends on three factois depth of the inflammatory process within synovial 
tissues, extent of sjnovia involved, type of inflammation present — acute, 
subacute or chronic 

Etiology and Pathogenesis of Atrophic Arthritis 

Factoi of Infection 1 Foci of Infection On the basis of the literature 
under review the pendulum could hardly swing farther away from the sub- 
ject of foci of infection and keep it alive While many writers commented 
academically on the subject, less than a half dozen reported new investiga- 
tions thereon Cultures of foci made in the usual way reveal more germs 
than those made by the pathogen-selective method (Solis-Cohen, 1927) but 
most of the bacteria thus isolated are of no significance, according to 
Murphy In the pathogen-selective method the patient’s whole fresh blood 
may inhibit the growth of nonpathogenic bacteria, thus allowing the 
i " specific ” organism to grow out m pure culture Among 107 patients 
i with “ chronic arthritis ” Murphy’s results, by the usual and the special 
method respectively, were as follows positive cultures from nose m 100 per 
cent and 47 per cent from throat in 100 per cent and 79 per cent, from 
feces m 100 per cent and 24 per cent, from urine m 61 per cent and 34 per 
cent Bacteria recovered by both methods were streptococci and staphylo- 
cocci the former more often from throats and feces, the latter from nose 
and urine 

(Because of insufficient data no significance can be attached to these figures 
Although the four cases reported seem to have been of atrophic arthritis, no evidence 
was gnen as to the tvpe of “chronic arthritis” present in the other cases No 
animal injections were made to support the contention that the bacteria isolated by 
the pathogen-selective method were more significant Their significance was assumed 
on the basis of results from vaccines — Ed ) 

An infected prostate is an important, often a more dangerous, focus 
than otheis because it so often escapes detection, according to Duncan Of 
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752 males with " chronic arthritis ” who had prostatic examinations 41 per 
cent had definite prostatitis, 40 per cent had a history of gonorrhea Pro- 
static foci were commoner than oral foci as the latter had often been 
removed 

(No bactenologic work was reported A clinical relationship was assumed on 
the basis of improvement in joints during prostatic therapy — Ed ) 

Foci of infection of “ etiologic importance ” weie piesent in 72 per cent 
of the cases of Davidson and Goldie, oftener m tonsils, throat and sinuses 
than in teeth Asymptomatic colon bacilluna, noted in 8 of 24 cases, was 
considered of etiologic significance by Slot and Deville In spite of such 
data, Joseph Miller concluded that there was no convincing clinical or ex- 
perimental evidence that chronic foci of infection are responsible for atrophic 
arthritis According to Fisher, the National Committee on Chronic Rheu- 
matic Diseases of the Royal College of Physicians were of the opinion that 
the etiologic import of toxic foci is often exaggerated, although m some 
cases foci appear to be important, on the whole their significance has not yet 
been definitely established 

2 Blood Cultwes Positive blood cultures weie obtained by McEwen, 
Alexander and Bumm in 19 (54 per cent) of 35 cases hemolytic strepto- 
cocci in three, green streptococci in nine, indifferent streptococci m five, 
diphtheroids in three cases Cultures were positive (for green-producing 
streptococci) in 5 per cent of 44 normal controls, m 25 per cent of senescent 
nonfebrile states Therefore the streptococci recoveied from the arthritic 
patients were considered unrelated to the disease Without discussing their 
significance, Cecil stated that the bacteria isolated by him and by others 
were actually m the blood and not contaminants Cultures of blood and 
joints made by Davidson and Goldie were “ consistently negative ” (no 
figures given) 

3 Cultwes of Joints The studies of Hadjopoulos and Burbank led 
them to propose the following hypothesis If the cause of atrophic arthritis 
were a specific, immutable microorganism with stable immunogenic prop- 
erties, the disease should resemble other acute infections and end by re- 
covery if the system uses its defensive forces effectively, or by death if it is 
overwhelmed by extremely virulent invaders But if the disease were due 
to a streptococcus capable of dissociating into microbic forms more resistant 
to the immune mechanism, the natural tendency of the host would be to 
encourage such a metamorphosis At operation cultures were made from 
joints m 20 cases of atrophic arthritis they were sterile in two inactive cases 
of arthritis, revealed diphtheroids in two slightly active cases, Staphylococcus 
albus or aw eus and diphtheroids in eleven moderately active cases, strepto- 
cocci in three active cases (green-producing m two , hemolytic m one) One 
patient with subacute tenosynovitis yielded Micrococcus tetiagenus and sar- 
cma one with acute bacteremic arthritis yielded Sti eptococcus hemolyticu r 
One culture of hemolytic streptococci during a period of three months passed 
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through all these stages It was concluded therefore that atrophic arthritis 
is caused by a multiple mutant infection — at first by a streptococcus which 
gradually changes into a diphtheroid, staphylococcus, or “ Mia ococcus sar- 
cina” This may explain why sera of arthritic patients frequently react 
to a variety of apparently unrelated organisms 

(This interesting work needs considerable repetition for its final acceptance — 

Ed ) 

4 Agglutinins It was reported again that most patients with atrophic 
arthritis possess agglutinins to hemolytic streptococci, generally in high 
titer, a few also possess agglutinins to green-producing streptococci usually 
m rather low titer (table 1) Agglutinins were not strain specific and 
tended to diminish eventually disappear, as recovery took place Of 36 
patients with active atrophic arthritis McEwen and colleagues noted ag- 
glutinins to hemolytic streptococci m 85 per cent , in a dilution of 1 20 in 6 
per cent, 1 40 in 3 per cent, 1 80 in 20 per cent, 1 160 in 8 per cent, 
1 320 in 6 per cent, 1 640 in 42 per cent No agglutinins were present in 
three cases of inactive atrophic arthritis oi in 35 normal controls Hartung 
and his colleagues noted agglutinins to hemolytic streptococci m “ significant 
dilutions ” (1 160 or over) in 24 to 36 per cent of cases depending on the 
strain used, in only 10 per cent of controls , agglutinins to various strains 
of green-producing streptococci in 4 to 16 per cent of cases Fewer ag- 
glutinins were present to hemolytic streptococci from fatal septicemia than 
to those of less vnulent nature Davidson and Goldie noted hemolytic 
streptococcal agglutinins in a titer of 1 200 m 75 per cent of cases of 
atrophic arthritis, in 5 per cent of controls Figures reported by Goldie 
and Griffiths were agglutinins to hemolytic streptococci (titer 1 100 or 
over) in 89 per cent of patients with atrophic arthritis, in 71 per cent of those 
with nonstreptococcal diseases, in 10 per cent of controls, agglutinins to 
green-producing streptococci were present in dilutions 1 100 m only 5 to 7 
per cent of arthritic patients and controls In sera of 76 patients Dawson 
and Olmstead found agglutinins practically only to streptococci Lancefield 
group A, not to groups B to G 

5 Piccipihns Strong precipitin reactions to C substance of hemoh tic 
streptococci were observed by Dawson and Olmstead only m those sera which 
gave strongly positive agglutination reactions , that is, precipitation reactions 
m atrophic arthritis were characteristic only for group A hemolytic strepto- 
cocci The presence of common antigenic constituents produced a small 
number of cross reactions with extracts of other groups Results of Chasis 
and McEwen were similar except for a greater number of cross reactions, 
the non-group-specific fraction present in bacteria and m the crude C-extracts 
responsible for these cross-reactions is not the nucleoprotem or P fraction , 
it is apparently nonprotem in nature McEwen, Alexander and Bumm noted 
strong and frequent precipitations to group A streptococci not only in pa- 
tients with atrophic arthritis, but also in those with rheumatic fever, with 
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known hemolytic streptococcal diseases and even in 24 per cent of normal 
controls The test is therefore of no value in differential diagnosis 

6 Antistreptolysins ( Antihemolysins , Anhemolysms) Dawson and 
Olmstead noted increased antistreptolysins in “ early ” cases of atrophic 
arthritis (less than one year’s duration) , particularly m those of acute or 
subacute onset, but not in most “ late ” cases (over one year’s duration) 
The average value in 40 early cases was 125 units (in 26 it was 125 or 
more), that in 151 late cases was only 51 units, that in 91 controls Avas 62 
units, only five controls having 125 units or more McEAven and colleagues 
found increased antistreptolysins (oA r er 150 units or more) in only 9 per 
cent of their cases of atrophic arthritis (in 3 per cent of normal controls, 
m 80 per cent of rheumatic fever patients) Longcope also noted distinctly 
lower antistreptolysin titers m atrophic arthritis than in rheumatic fever, 
of 55 arthritic patients 46 per cent had over 100 units, only 18 per cent had 
titers above 200 units About 25 per cent of the patients of Goldie and 
Griffiths had 200 units or more, about 50 per cent had 100 -j- units 

7 Antifibnnolysins Sera of patients with atrophic arthritis contain 
some, but not as much, antifibrmolysm as that of patients Avith rheumatic 
fever Of 11 arthritic patients, 36 per cent possessed “ definite resistance,” 
18 per cent possessed “ marked resistance,” to fibrinolysis 389 Similar resist- 
ance Avas noted m many normal controls Stuart-Harris found much loAver 
values for antifibnnolysins, none in 54 of 60 patients, partial resistance (that 
is, some antifibrinolytic activity) in 4, " complete resistance ” (that is, 
marked concentration of antifibnnolysins) in only 2 Conclusions were that 
hemolytic streptococci were related to rheumatic feA^er but not to atrophic 
arthritis 

8 Streptococcal Skin Reactions Positwe skin reactions to hemolvtic 
streptococci Avere obtained by Goldie and Griffiths in 76 per cent (Avith a 
concentrated solution) and in 28 per cent ( Avith a Aveaker solution) of their 
cases of “ chronic infectiA'-e arthritis ”, m 24 per cent and 0 per cent of con- 
trols Positive skill reactions to green-producing streptococci Avere noted 
much less often , Avith a strong solution m only 1 1 per cent Avith a Aveaker 
solution m about 9 per cent of arthritic patients and controls 

Interpretation of Irnmunoloaic Data The presence of these antibodies 
(table 1) in patients Avith atrophic arthritis is strong presumptive evidence 
that hemolytic streptococci may play some role in the production of the 
disease But if hemolytic streptococci are etiologically related to both rheu- 
matic fever and atrophic arthritis it is difficult to explain the immunologic 
differences betAveen them S3 Some of the reactions are sufficiently distinct 
to be useful in differential diagnosis Agglutination and precipitin tests 
tend to parallel one another as do antistreptolysin and antifibrmolysm con- 
centrations Agglutination and precipitin reactions are strongly positive in 
atrophic arthritis weak or absent in rheumatic feAer, but antistreptolysins 
and antifibnnolysins are usually markedly present in rheumatic fever, absent 
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or weakly present m atrophic arthi ltis Although agglutinins and precipitms 
are increased in atrophic arthritis they may be nonspecific antibodies, com- 
parable to the Wassermann and Weil- Felix reactions (Myers) Some be- 
lieve that the hemolytic streptococcal infection is of a different nature in the 
two diseases, the same agent producing a different response m each 135 At 
present, obvious deficiencies m these tests exist, already discrepancies have 
appeared in the results of various workers Until these difficulties are cor- 
rected, no final interpretation is possible 

Bactenal Alia gy Although bacteria play a role, no one specific germ 
causes chronic arthritis, according to Holman , it is not the germ or germs 
alone, it is “ largely a question of the time, the place and the germ ” In 
spite of inconclusive skin tests with bacterial proteins, Young favored the 
theory of bacterial allergy Ghormley and Deacon believe the disease to be 
related to bacteria even though the cellular reaction in synovia is not as one 
would expect from mtra-articular bacteria Perhaps the focal lymphocyte 
collections in synovia represent an allergic response to some bacterial or other 
toxin Miller believed it impossible to explain the pathologic process on an 
allergic basis Myers regarded the theory inadequately supported and 
unproved 

Virus Theory Although this theory seemed attractive to some, 223 no 
further data m support of it were reported 

Factor of Circulatory Distui bance No new data on circulatory disturb- 
ances as a cause of atrophic arthritis were presented The primary lmpoi- 
tance of such a factor seemed unproved to Myers Histologic examination 
of affected synovia reveals, not vasoconstriction but a large blood supply and 
many open capillaries Atrophic arthritis is a rare complication of thrombo- 
angiitis obliterans, arteriosclerotic occlusion, Raynaud’s disease or sclero- 
derma 

Factor of Altered Metabolism, Cai bohydrate Forbes and his colleagues 
considered the effect of a high carbohydrate diet harmful But when Bowen 
and Lockie gave high carbohydrate (425 to 500 gm ) high calorie (2200 
to 2700) diets daily for 15 to 65 weeks to eight patients with advanced 
atrophic arthritis no exacerbations were produced By this diet arthritis 
was made neither worse nor better, but weight gams and improvement m 
skin texture and general nutrition were noted The sugar tolerance of 49 
arthritic patients (23 with atrophic, 15 with hypertrophic, 11 with mixed, 
arthritis) was tested by Peers, using the old routine test which showed de- 
layed removal of sugar in 83 per cent, and by the new Exter-Rose test which 
showed abnormal curves in 57 per cent of cases Peers concluded that the 
older test was more accurate and that the abnormal sugar curves reflect a 
constitutional disturbance of secondary, not etiologic, import According 
to Myers many studies on sugar tolerance curves have been ‘ unconvincing,” 
done without due regard to certain factors (patient’s age, nutrition, amount 
of sugar actually absorbed, and so forth) Carbohydrate indigestion is not 
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limited to arthritic patients, and when present, usually follows rather than 
precedes arthritis 

Calcium Wooton vaguely referred to atrophic and hypertrophic arth- 
ritis as “ end results of serum-calcium vagaries ” No supporting data were 
given 

Sulfur Metabolism and Hepatic Dysfunction According to Forbes and 
Ins coworkers mdoluria is usually present m “ chronic arthritis ” (and other 
conditions), generally parallels the activity of the disease and disappears 
when joints markedly improve Indole may arise from foci of infection, 
or, when these are absent, possibly from intestinal decomposition of trypto- 
phane, indole being either formed in abnormal amounts or allowed to pass 
through the liver not detoxified Sulfur is necessary for its detoxification 
and conversion into mdican (potassium mdoxyl sulfate) Indoluna may 
indicate impairment of hepatic detoxification lesultmg from a sulfur de- 
ficiency m the liver Reputedly the sulfur content of articular cartilage and 
of fingernails is low m arthritis Forbes and his colleagues produced “ typ- 
ical arthritic changes ” in joints of rabbits by the intra-articular injection 
of small amounts of indole 

(Many substances will produce them — Ed ) 


Perhaps mdole, passing undetoxified through the liver with other toxic 
substances which gam similar entrance, is a contributing factor in chronic 
arthritis On the basis of this hypothesis high sulfur-low carbohydrate diets 


were given 22 patients with atrophic arthritis and to eight with hypertrophic 
arthritis, most of whom had mdoluria Twenty of the former and five of 
the lattei “ improved markedly ” Coincident with improvement, mdoluria 
ceased Some patients whose diets were interrupted noted return of joint 
pains Since the diet was low in carbohydrate and rich m sulfur and vitamin 
B it was admittedly impossible to ascribe relief to the sulfur alone 

Vitamin Deficiency Deficiency m vitamin B, C or D has been regarded 
as an associated factor in the production of chronic arthritis of either type 
Fletcher has suspected a latent deficiency in vitamin B Recently Rinehart 
and his coworkers attempted to establish vitamin C deficiency as an etiologic 


factor m both atrophic arthritis and rheumatic fever The basis for this 
idea was noted previously 247 and was restated According to Rinehart, 
vitamin C deficiency in guinea-pigs produced a painful deforming arthro- 
pathy resembling atrophic arthritis— synovial proliferation, pannus forma- 
tion and periarticular fibrous thickening Superimposed infection some- , 
times accelerated and accentuated these pathologic processes which included 
changes in bone, muscle and skin Normal plasma values for ascorbic acid 
are 0 7 to 0 9 mg per cent, levels below 0 7 mg per cent are suboptimal, 
those below 0 5 mg per cent are low (Rinehart, Greenberg, Baker) Low 
values (0 14 to 0 66 mg per cent) were noted in 21 patients with atrophic 
ar h t. on then usual diet H.gh values (0 90 to 1 39 mg per cent) were 
noted in 12 arthritic patients given an intake rich in vitamra C (Six pa- 
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tients with hypertrophic arthritis had normal or high values — 0 90 to 1 34 
mg per cent ) Although low levels of plasma ascorbic acid are not peculiai 
to atrophic arthritis and m a given case do not indicate the existence of 
scurvy, these consistently low values in arthritis seem significant i he 
mechanism involved is unexplained 

(In this connection, and apropos of Hench’s observation (1933) that notable 
jaundice temporarily “ inactivates ” atrophic arthritis and fibrositis, the observation 
of Sendroy and Schulz is of interest jaundice seems to increase urinary excretion 
of ascorbic acid “ In cases of icterus, the abnormal titration of the urine may be 
caused either by the increased excretion of reducing substances other than ascorbic 
acid, or by a real disturbance in the ascorbic acid excretion or utilization process ” 
—Ed ) 

Because several patients with atrophic or hypertrophic arthritis improved 
while on concentrated vitamin D, Livingston assumed that arthritis is asso- 
ciated in part with a vitamin D deficiency 

Food Allei gy and Dietaiy Habits Young noted that patients with atro- 
phic arthritis are apparently abnormally susceptible to skin allergy (urticaria 
and allergic dermatitis) but not to ha> fever or asthma Hay fever or 
asthma or both were present in 15 per cent of 200 arthritic patients, in 14 
per cent of 50 controls Skin allergy was present in 32 per cent of arthritic 
patients, m 12 per cent of controls However, onlj 4 per cent of 50 patients 
with allergic dermatitis and 2 per cent of 50 patients with urticaria had 
arthritis In spite of the susceptibility of arthritics to skill allergy, skin 
reactions to food or bacterial proteins m 20 patients were of little value 
Even in cases in which a known food sensitization was present, articular 
symptoms were not aggravated by ingestion of foods to which patients were 
clinically sensitive Fifteen arthritic patients with skin allergy fiom known 
foods were fed the irritating food repeatedl) , at no time was the arthritis 
affected Young’s results therefore do not support the idea that arthritis 
is caused by dietary disturbance or food allergy 

(A case of allergic synovitis presumably due to English walnuts was reported 
by Lewin and Taub and will be noted later — Ed ) 

Intestinal Tomcosis “ Though there is not sufficient laboratory or clin- 
ical evidence to show that [atrophic] aithritis is a definite disease due to 
errors in metabolism, clinically I believe that the primary form is metabolic 
and probably due to some imbalance m endocrmes ” (Pringle) Thus many 
writers vaguely blamed the disease on abnormal metabolic processes involv- 
ing intestinal dysfunction, and endocrine imbalance Others objected to 
the vagueness of the terms “ imbalance,” “ dysfunction ” and “ metabolic 
error, and asked how they operate to produce arthritis To them gastric 
an acidity, colonic abnormalities and carbohydrate indigestion, inconsistently 
present, ate not the cause of arthritis but the result of prolonged illness 3S3 
Current literature included no further data 

Endocnne Abnoi mahties With no support whatever one writer 220 m- 
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criminated practically all the endocrine glands by name m atrophic or hypei- 
trophic arthritis In atrophic arthritis “ usually the metabolic rate is below 
average and sometimes well below the limits of normal ” (Fletcher) State- 
ments such as this are not uncommon 52 ’ ' i31 and bat e been challenged by those 
who generally find normal rates Peers noted metabolic rates below minus 
9 m 14 of 39 cases of atrophic, in 17 of 28 cases of hypertrophic, and m 7 
of 12 cases of “ mixed ” arthutis But he concluded that “ the true arth- 
ritic is a non-myxedematous individual ” Low lates were not due to lack 
of thyroid hormone but were brought about in some other fashion and are 
merely another reflection of a constitutional disease 

(Certain of these low rates may be normal for the individual — Ed ) 

Disturbance of the Sympathetic Neivous System No new data on this 
point were reported except the observation that sympathectomy provides 
relief to certain arthritic patients 501 But because sympathectomy does not 
completely arrest the disease consistently and because many arthritic patients 
do not have vasomotor disturbances evei or until late in the disease, Myers 
concluded that the vasomotor phenomena, although they aggravate symp- 
toms are incidental and that a disturbance of the sympathetic nervous system 
is not the cause of arthritis 


(Obviously the cause of the disease is unknown The editors of these reviews 
have been mildly criticized for not making a stronger case for the metabolic or 
endocrine theories, for “ playing down ” papers supporting these ideas Regardless 
of our individual convictions we have tried to review all papers fairly, to “take 
them as they come ” Indeed an admitted fault, perhaps a, serious one, is that in our 
efforts to be impartial, repertorial rather than too judicial, and to give new or con- 
tentious ideas a hearing, we have been too inclusive, not exclusive enough, and have 
i eported much inferior work herein Paraphrasing the automobile advertisement 
when better and more papers on the metabolic and endocrine theories are available, the 
i eview will welcome them Unfortunately in the absence of much concrete evidence 
in favoi of these theories, papers thereon have been as a rule most speculative, hypo- 
thetical and philosophical Although unproved, the infectious theory remains domi- 
nant by the content as well as by the volume of literature thereon However, there 
seems to be a current reduction in the number of papers thereon and in the zeal of 
their authors Investigations on foe. and blood cultures have become momentarily 
ess popular and interest has swung to the immunologic reactions involved These 
are difficult to interpret Indirect evidence is so much less satisfactory than direct 
evidence that some, confused by the uncertainty and contradictions thereof, are in- 
clined to favor the infectious theory in spite of rather than because of all the 
bactenologic and immunologic data so far presented The importance of be a hemo- 
pacteriuiug etiology of rheumatic feier and atrophic arthritis should be 

lytic streps shown (as preliminary and unpublished reports seem to 

Srte t ” 1 be shown) that snlfan.lam.de, so effect, ve ,n d.seas.s of known 
indicate u wu 0 r i-ttle or no value in rheumatism If so one can- 

hemolytic t & hat ’ such Streptococci ph> a minor, not a primary role, or 

not escape the c ^ ^ antlbody reactions thereto must be nonspecific — 

no idle at all, m «» 

Ed) 
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Treatment of Atrophic Arthritis 

General Rcmaik ? Atrophic arthritis is a generalized disease requiring 
individualized treatment A systemic disease, “ it is no more a disease of 
joints than typhoid fever is a disease of Peyer’s patches ’ (Pemberton) 
No single form of treatment is adequate Lacking a specific remedy, physi- 
cians have too often, like the children of Israel, wandered afar after strange 
gods 280 Although some studies on therapy have been well controlled and 
have taken into consideration the natural history of arthritis and its tendency 
to spontaneous remissions, too many have consisted of uncritical observa- 
tions of a few patients for a short time only and are of little or no value 
The aggressive doubter will insist that the control method be used “ I 
could almost cry when I read of one case cured by drug X, knowing so well 
the vagaries of the disease even when untreated,” so wrote one physician 438 
In evaluating treatment one must lely most on objective improvement, less 
on the patient’s subjective relief Otherwise, one will be misled by the psy- 
chic effects inherent in any measure “ An enthusiastic physician may ac- 
quire at least a temporary reputation for great skill ” 388 Nevertheless, en- 
thusiasm and optimism are essential, if the physician exhibits a lack of thera- 
peutic resources his patient will catch the air of futility with resultant serious 
depression In appraising the value of favorite remedies one must remember 
that “ experts also are liable to fashions ” One should not be mesmerized by 
a spa, a local focus, a diet, a di ug, a vaccine, short-wave therapy or physio- 
therapy, neither should one be foolish enough to decry them 438 Among the 
pitfalls m a study of therapy is that of the dangerous but helpful drug its 
full effects must be studied so carefully, for what seems to be a dangerous 
drug today (e g gold) may be improved by further knowledge These w ere 
a few of the useful generalizations currently expressed 53 208, 270 368, 488, 43« 
Management of Foci of Infection Many regarded elimination of foci 
of infection the measure of first importance 270 Abhorring the promiscuous 
removal of foci one should nevertheless insist on the radical removal of any 
suspicious infection ° 60 One physician wuote sternly, “ When an individual 
refuses to have definite foci removed, they are informed that both disease 
and cause are theirs to do with as they choose and are requested to seek ad- 
vice elsewhere ” Foci should be removed early in the disease, but Pem- 
berton, Phillips, Holbrook and Hill considered it often necessary to raise 
the patient’s resistance beforehand, this was done by a preoperative trans- 
fusion and periods of rest and weight-gam Buckley sometimes noted 
most remarkable improvement, even a cure” from removal of foci, occa- 
sionally a temporary exacerbation occurred 531 Others were not so con- 
vinced of the value of removal of foci Miller found the reports of favor- 
able results therefrom unconvincing Too often removal of foci was in- 
cluded with other therapy, thus clouding the issue, and the value of remov al 
of foci is too often casually assayed on the basis of letters from patients 
Miller considered it unfortunate that the removal of chronic foci is consid- 
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eied by so many to be the first and majoi treatment “ This procedure has 
been responsible for the loss of much valuable time which might have been 
utilized more profitably m other directions ” Fletcher suggested that some 
foci of infection may be merely an expression of poor health, not the cause 
of it, therefore arthritic patients may develop new foci during their disease 
The fact that the removal of foci of infection is not followed by rapid or not- 
able relief does not, however, invalidate the importance of their eradication 
Several 59 - 129 - 569 insisted that results from lemoval of foci may be poor be- 
cause often more than one focus is present, foci are too often imperfectly 
removed, indeed it is practically impossible to eradicate them completely as 
many “ foci ” are not local but diffuse (for example, nasopharyngitis), and 
joints themselves may be foci Lastly too much is expected of removal 
of foci m the presence of irreparable articular pathologic change 

As m other things, there aie fashions in foci and the literature mirrors 
these changing fashions Many who advocate eradication of foci will one 
year pounce on the prostate, another year on sinuses and so on One physi- 
cian “had yet to see a case of arthritis from sinuses, gall-bladder, colon or 
prostate ” , his own favorite focal enemy was situated elsewhere 

Teeth No more than two infected teeth should be removed at a time 
(O’Brien) Only infected teeth should be removed , too often the wholesale 
removal of teeth to “ clean up the mouth ” causes serious nutritional difficul- 
ties for the edentulous patient 

T onsil v These came in for very little notice 

Sinuses Littell stressed the frequency of “ silent sinusitis ” especially 
m ethmoids Surgical treatment of sinusitis was applied in 20 cases of 
atrophic arthritis, 2 patients were unimproved, 3 slightly improved, 15 
markedly improved 

(Surgical operations on symptomless sinuses should be done only after much 
deliberation and when done their effects should be most cautiously appraised Only 
the most carefully controlled observations can determine whether or how often such 
i procedure is justified — Ed ) 

The importance and frequency of the nasopharynx , 52 cervn 104 and pro- 
state 155 as foci of infection were stressed One writer 548 regarded the gall- 
bladder as a focus infected moie often than suspected "Removal of bile 
through a duodenal tube may show that the gall-bladder is a carrier of 
streptococci, although the patient has no definite symptoms of cholecystitis ’ 

(The isolation of streptococci from a duodenal tube after so-called duodenal 
drainage is not sufficient evidence to consider the gall-bladder infected Recent 
statistics 245 ’ 247 indicated the rarity of cholecystitis as a focus m atrophic arthritis 
and the rather unimpressive effects of cholecystectomy in this disease, even when 
markedly infected gall-bladders were removed — Ed ) 

Blake reported the case of a woman with epileps\ and atrophic arthritis 
of seven years’ duration, spectacular recover}' fiom both arthritis and epi- 
lepsy followed an appendectomy for acute appendicitis 
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(It is difficult to believe that the appendix was a focus here or that append- 
ectomy had a specific elfect Similarly dramatic effects not infrequently result 
after any surgical operation from the effects of the anesthetic, the operation and 
hospital rest and regimen — Ed ) 

Vaccines From the standpoint of literature this was not a very good 
vear for the cause of vaccines Wyatt, Hicks and Thompson administered 
to 240 patients with atrophic arthritis intravenous injections of an antigen 
from nonhemolytic streptococci A marked or definite improvement was 
noted m 85 per cent, increased agglutinins in 80 per cent Sedimentation 
rates were favorably affected It was admitted that other forms of treat- 
ment were coincidentally applied and that no control series was set up Dav- 
idson and Goldie gave very small doses of hemolytic streptococcal vaccine 
intravenously “ with apparently successful results m some cases ” No other 
data were given “ Fairly encouraging results ” were noted by Leckhtner 
who used Crowe’s Micrococcus deformans and polyvalent streptococcus vac- 
cine in conjunction with other measures Autogenous vaccines made espe- 
cially from nasopharyngeal bacteria to which skm sensitivitr was evident 
were used by Breuer The “ most amazing and apparently ridiculoush 
small ” doses were used 100,000 or even 1000 bacteria might give no relief 
or even make the patient worse, but the use of 100 or even 50 bacteria “ will 
produce remarkable results in a few hours ” Using “ specific autogenous 
vaccines ” of streptococci or staphylococci or both cultured from various 
foci by the pathogen-selective method, Murphj noted relief m some cases 
even when staphylococci were used alone Greer treated 50 cases of atrophic 
arthritis with “ very small doses ” of autogenous vaccine alone or autogenous 
and Crowe’s vaccine given intravenously A total of 88 per cent were 
improved He considered the intravenous route superior to the subcu- 
taneous one, since only 55 per cent of a former series of patients treated 
subcutaneously were benefited 

(The fact that in IS of the 50 patients only one joint was affected makes one 
wonder how many of the cases were of atrophic arthritis — Ed ) 

Some patients with persistent arthritis who were hypersensitive to strep- 
tococcal vaccine were found by Hitchcock to have staphylococcal sinusitis 
and to be hypersensitive to staphylococcal vaccine also In 9 of 16 such 
patients the arthritis was benefited by the alternating use of staphylococcal 
toxoid and vaccine 

Comparing the results from different vaccines variously administered, 
against a control series, Holbrook and Hill were unable to prove vaccines 
of definite value Nevertheless they continued to use them m some cases 
because of the clinical impression that certain cases were helped With 
others they condemned the indiscriminate use of raceme as a “ specific rem- 
edy to the neglect of other therapr Doubtless many patients are some- 
what benefited, but as Irons put it, r accmes are too often used as a sort of 
occupational therapy ” by the patient and the plr\ sician anxious for “ some- 
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thing to do ” Much of the previous work on vaccines was criticized bv 
Kovacs because there were no controls, no routine assay of the activity of 
the disease was made or noted, sometimes the courses of vaccine were so 
long that spontaneous 1 emissions could have occurred, usually additional 
therapy was given Reports on vaccines have been given by ( 1 ) those who 
noted excellent results in either atrophic or hypertrophic arthritis, (2) those 
who noted some results but only in atrophic arthritis and in conjunction with 
other therapy, and (3) those who noted no better results from vaccine than 
from other measures Kovacs gave various vaccines to 100 patients with 
“ chronic arthritis ” Although 30 to 40 per cent of each group noted some 
relief, controls tieated by saline injections were similarly relieved 

According to Buckley , 59 vaccines often do more harm than good De- 
sensitization, not immunization, should be attempted, reactions should be 
avoided Best results were from progressively smallei , not larger, doses 
Others consideied them “of doubtful value,” “not routinely justified” 181 ’ 
43i, 433 , mo, 048 Holman expressed his opinion of them as a bacteriologist 
Nobody knows how they work, not even their most enthusiastic advocates 
It is impossible to evaluate them but there is little or no evidence that they 
are “ specific ” Using them, we are treading on uncertain ground “ When 
we think we are immunizing, we may be desensitizing, and when immunity 
peters out we may then have an unexpected sensitization We are playing 
with a dangerous weapon m a confused field If I had arthritis, I 

might — but I doubt it — run the risk of interfering with the little understood 
balance of sensitivity and immunity by the use of vaccines or other suitable 
antigens if I were at all sure which were the responsible microorganisms in 
my case ” 

(It is difficult for a physician or layman without arthritis to say what he might 
or might not do were he to develop progressive atrophic arthritis Methods of treat- 
ment which seem quite unjustified, even risky, to the unaffected, frequently will be 
welcomed enthusiastically or endured philosophically by the sorry victims of this 
disease Although the patient’s willingness to try anything does not release his phy- 
sician from the necessity of adopting a critical and judicious attitude on any therapy 
proposed, the stubborn nature of the disease gives the harassed physician the right 
in individual cases to institute cautiously such therapy as vaccines, provided both 
the physician and the patient appreciate the difficulties involved and exercise care to 
avoid harmful reactions — Ed ) 

Foreign Protein Reviewing an experience of 20 years with triple ty- 
phoid vaccine injections, Miller noted that about 40 per cent of patients so 
treated had been entirely relieved from pain and tenderness after receiving 
three to five injections given once every other day Within a month, 50 
per cent (of the 40 per cent) had a return of their disease Most of the 
remainder had a return of the disease after several months, perhaps a year 
A few had no recurrences in five to ten years The earlier in the disease 
they are given, the better the results 

Venom Theiapy Of patients treated by Mackenna with bee venom 
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(“ apicur ”) many were benefited, but since othei treatments were gi\ en 
coincidentally it was impossible to say what caused the improvement Beck 
noted “ surprisingly successful results ” m the treatment of an unstated 
number of patients with “ arthritic and rheumatoid ailments ” with bee 
venom, the hemorrhagic effect of which presumably produced an increased 
tissue oxidation No physiologic or clinical data on cases treated were 
given A 75 year old woman with chronic “ hypertrophic ” polyarthritis 
developed a severe allergic reaction from the stmg of a wasp Six weeks 
later she reported to Lincoln that her arthritis had been improved greatly 
since the wasp stmg She had not been so agile in years and was practically 
free from pam The effect persisted for four months, then crippling 
returned 

Diets Although the arthritic patient still wants a special diet, the dis- 
ease usually does not need one , that is the current opinion of most rheuma- 
tologists Less is being written m favor of restrictive diets and special food 
combinations As Swaim said, until we know more about the disease we 
must be rational about diets for it “ The patient does best on that diet 
which would be selected for him if he had no arthritis” (Holbrook and 
Hill) If the patient is underweight these authors prescribe a high-calorie 
high-vitamm diet with no limitation of starches Later, a high-vitamin 
weight-maintenance diet, low m starch, is given “ not because starch is 
harmful but the starch eater will seldom eat enough food containing vita- 
mins and minerals ” The majority 50 279 ’ 548 prescribed a high-calorie, high- 
vitamin diet except for the obese A daily minimum of 50 to 75 gm of 
protein should be taken 1S1 Others 222 ’ 431 still curtail carbohydrates, but 
Bowen and Lockie noted no harmful effect from diets rich in carbohy- 
drates (420 to 500 gm daily) given to 8 patients with atrophic arthritis for 
15 to 65 weeks Joints weie neither worse nor better, but general nutrition 
was improved On empiric grounds, Hare prescribed a raw vegetable diet 
to four patients with atrophic arthritis Only raw foods were given for 
two weeks, then cooked foods were added Two patients were not im- 
proved , two improved somewhat for five weeks Sedimentation rates were 
unaltered Relief obtained was ascribed to the diet’s low sodium content 
producing marked fluid loss 

(No laboratory or clinical data to prove this were included — Ed ) 

For reasons noted, Forbes and coworkers prescribed a high-sulfur low- 
carbohydrate diet 20 of 22 patients were “ markedly improved ” , two were 
not improved 

Additional Intestinal Theiapy The general principles of gastrointes- 
tinal hj giene for arthritics were noted by Pemberton, Fletcher, and others 
For those with achlorhydria, hydrochloric acid was prescribed 181 540 Salol 
was used by some Colonic irrigations were considered useful by some, 10 " 
of no value by others 209 Adequate elimination is best promoted b\ proper 
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diet, abdominal exercises, massage, habit-time and not by cathartics Breuer 
pei nutted small doses of magnesium sulphate before breakfast 

Vitamin's Various vitamins were prescribed by those who regard vita- 
min deficiency as a contributing or predisposing factoi V ltamm A, gener- 
ally as cod liver oil, was consideied most useful, especially m winter 50 ’ 181 
Vitamin B, in brewer’s yeast or wheat germ, was advocated by others 181,209 
Live yeast should be avoided , a few cases of toruhasis therefrom have been 
reported 62 Fletcher used generous amounts of orange juice and grapefruit 
juice to supply vitamin C, but no striking benefit accrued to a group of pa- 
tients to whom Holbrook and Hill gave intravenous injections (150 mg ) of 
crystalline vitamin C three times a week for several months 

After the method of Dreyer and Reed (1935) massive daily doses (150,- 
000 to 250,000 U S P X units) of vitamin D (concentrated viosterol) were 
given by Vrtiak and Lang to 20 patients for 1 to 12 (av 3) months Two 
patients showed marked, six moderate, four slight and eight no improvement 
Results were not unlike those from other methods of treatment Under- 
nourished and anemic patients improved least Roentgenograms in five 
cases befote and after treatment gave no change m bone density Signs of 
toxicity developed nausea in all, frequency of urination and nocturia in a 
few The series of cases was too small for an evaluation of vitamin D 
“ but is sufficient to indicate [the need for a] conservative attitude ” towaid 
it Vitamin D concentrate (Ertron) in daily doses of 200,000 to 600,000 
U S P or International units was given by Lningston, alone to five patients, 
with fever therapy to nine other patients Improvement was noted by four 
of the fii st, eight of the second group Fever therapy plus vitamin D seemed 
to cause more rapid improvement than either alone Toxicity was noted 
frequently, nausea, unnary frequency, lassitude, anorexia, polvdips>a, diar- 
rhea, severe gastiointestinal pam and vomiting When toxic symptoms 
appear, administration of the drug should be discontinued at once for one 
to two weeks Brewer’s yeast was ineffective in preventing or ameliorating 
toxicity In some cases improvement rvas not noted for from one to three 
months Medication was continued indefinitely until maximal benefit was 
noted Blood and urine calcium and phosphorus were unchanged There 
was a right shift m Schilling hemograms, a deciease in sedimentation rates 
Holbrook and Hill gave 200,000 to 350,000 units daily for four months 
to 25 patients in five there was less pain, in four a marked drop in sedi- 
mentation rates Irons expressed doubts as to the wisdom of giving vita- 
mins m large doses to cure arthritis “ Neither is an immediate favorable 
effect on joints clearly proved, nor have the more remote and possibly un- 
favorable effects of massive doses of vitamin-concentrates on human tissues 
been determined ” 

Chrome hypercalcemia was produced by Fang and Miltner in albino rats 
by prolonged (six or more weeks) administration ot large doses (2 to 5 mg 
daily) of irradiated ergosterol Those on 2 mg daily showed weight gam 
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and no pathologic change Those on larger doses developed marked skeletal 
decalcification with earl}' cystic changes, metastatic calcification m heart and 
various blood vessels, and calcification of extra-articular collateral vessels 
of knee joints Cartilage of knee joints and of intervertebral disks showed 
areas of degeneration and calcification — changes not unlike those of earlv 
human degenerative arthritis There were no histologic changes produced 
in parathyroids to support the contention that vitamin D acts through them 
Some of the rats which had developed hypervitammosis were put back on a 
normal regimen, their tissues examined later No histologic changes were 
visible, indicating that rats may recover completely from the effects of pro- 
longed feeding of vitamin D within two to three weeks after the drug is 
withdrawn Large doses of vitamin D produce a marked calorigemc action 
in normal dogs and rats In thyroparathyroidectomized dogs, however, such 
doses produced no marked augmentation m metabolic rates, therefore 
Deutsch, Reed and Struck concluded that the th> rotropic effect does not con- 
cern parathyroids 

(Two of us, C H S and P S H , have given 250,000 to 600,000 U S P units 
of concentrated vitamin D to about 25 patients with atrophic arthritis, the drug being 
given daily (except for occasional short interruptions) for one to two years Cures 
were not obtained, articular lesions were generally altered but little, but some of 
the patients noted reduction in pain and soreness and increased well being Toxicity 
was frequently encountered and was inadequately controlled by brewer’s yeast Two 
instructed patients carelessly ignored signs of early toxicity and continued use of the 
drug one to three weeks longer Their severe headache, anorexia, vomiting, weight 
loss, transient uremia and hypercalcemia promptly disappeared under appropriate 
treatment When smaller doses were used toxicity did not appear — Ed ) 

Ti ansfusiolis Holbrook and Hill regarded transfusions as a valuable 
adjunct m treatment In chronic cases no results were noted In acute 
and subacute febrile cases, “ good, sometimes dramatic results ” were ob- 
tained, fever and swelling subsiding The first two transfusions were given 
a week apart, later ones as necessary 

(It is particularly difficult to evaluate measures used m acute and subacute 
cases because more or less rapid diminution in inflammation is almost inevitable re- 
gardless of what is used besides rest and physiotherapy which the patient’s joints 
generally demand — Ed ) 

Medicines, Miscellaneous Substances Intragluteal injections of leuko- 
cyte concentrate were given by Hartung and Straub to ten patients for 3 to 
40 weeks None were cured , six noted symptomatic improvement Blood 
counts and sedimentation rates were unaltered 

Insulin provides a metabolic fillip ” of value m debilitated cases with 
weight loss and anemia 164 ’ 222 Ellman used 5 units daily the first week, an 
additional 5 daily units each week to a maximum of 30 units daily (15 units 
BID) Insulin was given 20 minutes before the principal meal, which 
was followed m 3 hours by glucose or a glass of milk to avoid hypoglycemia 

The trend is away from drugs since most of them have not justified 
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themselves 279 The fashion has now changed from arsenic and iodides to 
gold and sulfur, Fletcher doubted whether the change represented an ad- 
vance Gutman listed scores of commercial prepaiations and their supposed 
indications Thyroid m small doses was prescribed for those with low 
metabolic rates as incidental, not as specific therapy 52> 181 ' 948 Cmchophen 
was considered a useful, reasonably safe analgesic by some 503 Rawls con- 
sidered the use of amidopyrine safe in young arthritics, unsafe m patients 
with long standing atrophic arthritis or in elderly patients with hypertrophic 
arthritis Of 400 patients with different diseases who received variable 
amounts of the drug, foui (1 per cent) developed agranulocytosis of whom 
three died Two had long standing atrophic arthntis, two had hypertrophic 
arthritis A study of the effect of prolonged doses of the drug on 100 
arthritic patients (44 with atrophic, 66 with miscellaneous arthri tides) was 
made, none developed agranulocytosis or apparent changes in leukocyte count 
Breuer regarded anuodoxyl (ammonium-iodoxy-benzoate) “merely a fad 
which has just about passed out ” Unfortunately, at least, six patients 
passed out with it, case repoits of their deaths were collected by Hamilton 
whose results with it were “ so poor that it has been long since discontinued ” 
Macht and Mayo recommended bromsalizol (mono-brom-saligenm) as a 
superior analgesic Quick lehef of pain results from the use of rliodan- 
calcium-diuretin, according to Zaki The Ru-Mari arthritis cure was ex- 
posed as an alkaline nostrum 62 

Sulfm Having found colloidal sulfur and such sulfur-containing sub- 
stances as contramine and lodolysin of no value Krestin gave “ sulfosin ’ 
(1 per cent suspension of sulfur in oil) intramuscularly every five to six 
days Febrile reactions were induced in 40 patients with varying degrees 
of bony change “ good results ” (no symptoms, normal motion) were noted 
in 18, “ considerable recovery ” m nine, partial recovery in eight, no im- 
provement in five Relapses within 4 to 24 months appeared m 25 per cent 
“ Recurrence is not surprising, since there is no reason to believe that intra- 
muscular sulphur affects the cause ” It should not be given m the acute 
phase (exacerbations resulted), to elderly, feeble, or emaciated patients, to 
nervous, hysterical patients, to the very obese (they don’t stand it well), or 
to those with tuberculosis or other “ active organic disease ” 

(The cases were not well classified Some patients were hospitalized with 
bed rest No control group was studied Relief may have resulted from febrile 
reactions — Ed ) 

Ellman also recommended “ sulfosin ” reactions Breuei’s results (not 
given) with colloidal sulfur given intravenously were “ favorable in a small 
number of cases ” Results of Holbrook and Hill with “ sulfur injections 
were “ disappointing ” 

Gates considered sulfm “ a forgotten reined} ” woithy of remvestigation 
“ I have giyen sulfur in [arthritis, etc ] when there was no mdicanuria 
After givutg it theie was an abundance of mdicanuria and the patient was 
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greatly relieved ” The presumed vntues of a diet uch in sulfui were noted 
by Forbes and associates Millei concluded that no leport to date con- 
tained suitable controls or careful objective studies of reputed improve- 
ment Periods of treatment weie long enough foi spontaneous remissions 
to appear 

Gold Salts The treatment of arthritis by gold salts was instituted about 
10 years ago British wi iters now speak of it as “ very valuable ” (Slot), 
“ a therapeutic measure of the first order ” (Bakei), “ the most important 
form of treatment for arthritis ” (Hartfall and Garland) According to 
Tegner “ It has always been regarded as unfortunate in Europe that the 
claims of chrysotherapy m the treatment of certain types of chronic arthritis 
have been virtually disregarded in America ” If claims made for it are 
true, we probably deserve this chiding because until now no formal Ameri- 
can report on the value of gold has appeared 

The mode of action of gold m arthritis is unknown Intramusculai 
injections of gold are easier and as effective as intravenous injections 240 , 
oral administration seems ineffective 14 Most workers now confine its use 
to atrophic arthritis Bach considered it useful in any “ rheumatoid type 
of arthritis ” with proliferative synovial reactions including gonorrheal and 
tuberculous arthritis It is said to be equally effective at any stage of 
atiophic arthritis but of limited value in spondylitis ankylopoietica 14> 18 (In 
hypertrophic arthritis it is somewhat useful according to some, 498 useless 
according to others 14 ’ 18 ’ 50 It is said to be useless in rheumatic fever, mus- 
cular rheumatism and gout ) 

The drug is given in courses with free periods between, much as m the 
chemotherapy of syphilis Injections are given every few days, initial 
doses varying from 0 05 to 0 1 gm , the dose usually being gradually in- 
creased Differences of opinion exist on what constitutes one course it 
was variously limited to a total dose of 1 gm (Hartfall and Garland) , 1 0 
to 1 5 gm (Buckley) , 1 2 gm (Slot) , 1 5 gm (Phillips) , 1 8 to 2 4 gm 
(Williams) , 2 gm (Baker) , 2 5 gm (Bach) Copeman’s course for chil- 
dren totalled 0 25 to 0 50 gm Rest periods between courses varied four 
to eight weeks 14 , two to three months 50 , three plus months 240 , six months 18 
The number of courses necessary for results varies, the majority believed 
that at least two courses weie necessary and that many failures or relapses 
resulted because subsequent courses were not given Bach gave courses 
intermittently for 6 to 24 months 

Ihe management of such therapy includes frequent analyses of urine, 
blood counts and sedimentation rates to gauge progress and dosage and to 
avoid reactions if possible If after six to eight weeks of injections the 
sedimentation rate is not falling, a larger dose or a new preparation should 
be used, or one should stop the therapy 14 Progress is slow , results may 
not be noted until after 8 to 12 injections V arious gold salts were used 
allochrysme, sanocrysm, solganol B oleosum, myochrysine, myoral, crisal- 
bine, lopion 
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Reactions were numerous, some incidental, others more serious, some 
fatal Reactions at the site of injection were usually avoided by local mas- 
sage Focal reactions, joint pains for seveial hours, occurred in 5 per cent 
of Bach’s cases Geneial reactions — fever, increased joint pams — occa- 
sionally occui, in which case the dose should not be increased Toxic 
leactions were uncommon according to some, unfortunately common ac- 
cording to others, “ considerably more common than most of us care to 
admit” (Ciosby) They involve many tissues skm was commonly af- 
fected (m 5 to 10 per cent of cases 41 ), with erythema, exanthema, papular 
eruption, desquamation, soreness, morbilliform rashes, urticaria, and oc- 
casionally serious exfoliative dermatitis, cases of which were seen 240 ’ 

If skin reactions were local, courses were not interrupted, if general, treat- 
ment was interrupted 14 Other tissues frequently affected were eyes (con- 
junctivitis), mouth (metallic taste, anesthesia of tongue, transient loss of 
taste, dysphagia, soie tongue and gums, ulcerative stomatitis), gastroin- 
testinal tract (weight loss, nausea, vomiting, epigastnc distress, diarrhea, 
lately rectal spasm), liver (hepatitis, jaundice, rarely acute yellow atrophy), 498 
respiratoiy tract (cough, “gold bronchitis”), kidneys (generally mild, 
transient albuminuria, occasional uremia), central nervous system (one case 
of persistent eighth nerve deafness 14 ), hematopoietic system (epistaxis, pur- 
pura hemorrhagica, aplastic anemia, agranulocytosis) While affections of 
other tissues may be serious, those of the hematopoietic system are most 
serious, occasionally fatal Serious agranulocytosis and fatal purpura hem- 
orrhagica were noted by Bach, fatal aplastic anemia by Hartfall and Gar- 
land Additional toxic symptoms were headache, dizziness, tinnitus, sleepi- 
ness, fever, general malaise 432 When administered intravenously (which 
is not necessary) shock and pulmonary edema have been noted 498 

Careful investigations of these toxic manifestations were made, notably 
by Hartfall and Gailand, and by Ciosby, leactions being analyzed in rela- 
tion to many factors, individual and total dose, type of salt used, age and 
condition of patients and so forth Williams and Bach believed that much 
toxicity could be avoided by the coincident injections of calcium gluconate 
but Crosby doubted its efficiency, and Hartfall and Gailand noted no sig- 
nificant reduction of toxic manifestations Others believed risks could be 
lessened by use of liver extract or glucose Patients were warned to com- 
plain of any unusual sign or symptom If eosinophilia of 7 to 8 per cent 
or more was noted, smaller doses were given 498 Contraindications to 
such therapy were arthiitis with acute or chronic nephritis (since 75 to 80 
per cent of the gold is excreted by kidneys, the rest by stools), diabetes, con- 
gestive heart failure, blood dyscrasias, hepatic insufficiency, possible con- 
traindications were marked debility and hypertension According to some, 
hypertension, age and arteriosclerosis are no contraindication 18 ’ 240 

(Original papers should be consulted regarding prevention, amelioration and 
treatment of these complications and the plan of dosage for the various salts — Ed ) 
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Results of treatment follow Hartfall and Garland who previously re- 
ported results m 100 cases, have reported results m 300 8 3 per cent were 
“ apparently cured ” (complete freedom from pam and disability other than 
that due to bony ankylosis) , 69 pel cent were markedly improved (some dra- 
matically relieved) , 15 per cent slightly improved, 5 6 pei cent not improved, 
0 3 per cent (one case) made worse, and 1 3 per cent died (four cases) 

1 1 hese deaths include the three noted in their first series, and one additional death 
from aplastic anemia ] V arious preparations were used cnsalbme, solganol 
B oleosum, lopion, myocrysm They saw “ results which were little short 
of miraculous in patients showing the severest grades of disability, and a 
number of those previously bed-ridden became ambulatory, while others dis- 
carded their crutches and sticks ” Also noted weie improved general health 
and appetite, weight gams, 1 eduction m sedimentation rate Statistics indi- 
cated more cures, also more toxic reactions from crysalbme, to avoid which 
smaller doses than formerly should be used present initial dose 0 05 to 0 1 
gm , maximal single dose 0 1 gm , maximal dose for 1 course 1 0 gm 
Allochrysme was used by Baker “ with uniformly good results ” m an 
unstated number of cases Copeman leported two cases of Still’s disease 
“ cured ” by allochrysme, which was also given by Crosby to 27 patients 
with chronic (generally atrophic) arthritis with these results nine greatly 
improved, eleven improved, three slightly improved, four not improved 
Crosby concluded (1) that gold therapy is “ quite the most potent now avail- 
able ” but (2) it is “attended by not a little risk” and “should only be 
undertaken when the case is severe enough to warrant such a very real risk 
which should be explained to the patient before treatment is instituted ” 
Solganol B oleosum was used by Bach and Slot Bach stated that in 
early cases “a complete ‘ cure ’ may follow with full restoration of function ” 
Half of his (unstated number of) cases “responded well” and the disease 
became “ arrested ” after treatment for from three months to two years 
Of Slot’s twelve patients nine improved “satisfactorily,” two failed to re- 
spond and one patient ceased treatment after a reaction Ellman treated 
24 patients with “ infective arthntis ” with gold (solganol B oleosum) and 
14 control subjects with almond oil Both groups noted a beneficial effect 
but especially those on gold Three of the latter, but none of the controls, 
were cured The sedimentation rate sometimes rose the first month, then 
began to sink to normal and remained there, whereas in controls it was 
variable, dropping only tempoiarily Tidy noted “ undoubted improvement 
m several cases ” but results aa ere difficult to evaluate F G Thomson 
considered it “ of doubtful value ” (No data were presented ) 

American rheumatologists have certainl) been “ off the gold standard ” , 
until recently the only comment was that of Cecil (1934) who briefly dis- 
missed his results as “ not striking ” Holbrook and Hill simply said that 
their results m an unstated number of cases were “ disappointing ” Brief 
reports by Oren and Phillips have appeared Of 66 patients treated by Oren 
with a water soluble gold salt 60 “ responded Aery well ” Results AAere en- 
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couragmg because of the rapid lesponse to tieatment, the slight pain con- 
nected with the theiapy and the lack of systemic leactions Five 01 less 
courses were given Phillips treated nine patients with myochrysine, only 
two were subjectively improved Because of frequent toxic reactions, 
initial doses were reduced to 0 01 gm He concluded that even with small 
doses the untoward reactions “ constitute a hazard which should make us 
extremely cautious Peisonally I do not, for the present at least, 

feel competent to handle this diug to the advantage of the patient ” 

(Phillips treated 20 patients nine with atrophic, eight with hypertrophic arthritis, 
two with peripheral neuritis, one with subdeltoid bursitis Of the group only six 
received a total of 1 50 gm , the amount which many regard as the effective minimum 
Tegner, criticizing this report, stated that Phillips’ selection of cases was poor — 
“more than half of his series could, in France and in this country [Great Britain] 
be regarded as unsuitable for chrysotherapj One can hardly feel that chryso- 

therapy has had a fair trial in the United States ” Miller’s mam objection to past 
lepoits was the lack of controls in practically all of them This objection seems 
valid Apparently definite benefit results from such therapy in an impressive num- 
ber of cases, but until more controls are set up we will not know the exact value 
of the method and how fully justified one is to run the risk of the frequent and 
lather serious toxic reactions — Ed ) 

Vasodilators Histamine , Choline Subcutaneous injections of hista- 
mine acid phosphate were given at first daily, later two to three times weekly 
for four weeks by Eastwood to 70 patients (27 with atrophic arthritis, 
eight with osteo-arthritis, five with fibrositis, three with spondylitis, two with 
gout, 25 “indeterminate and mixed”) Results were analyzed for the 
whole group 74 pei cent improved, 26 pei cent did not Patients with 
early atrophic arthritis complicated by vasomotoi changes did best Worst 
results were in those with no circulatory disturbance Results weie anal- 
gesic and psychologic, not curative Transient relief from pain, stiffness 
and vasomotor changes were noted “ Although transitory, an immediate 
lesponse of this type is of value inasmuch as it shows a patient that his con- 
dition is not hopeless, that his pam can be removed, that freedom of move- 
ment can be restored, so an optimistic state of nnnd is produced ” Shanson 
noted similar lesults “sometimes dramatic and lasting, often transient 
and disappointing ” Side-actions were noted flushing, headache, sense of 
warmth, drowsiness, slight fall in blood pressure Mackenna preferred his- 
tamine ionization Although other types of rheumatism were affected, pa- 
tients with atrophic arthritis were not leheved, some were made more 
uncomfortable The method was discarded for that disease Mecholyl 
(acetyl-B-methylchohne chloride, formerly called mechohn) iontophoresis 
was applied by Mathae to 32 patients with atrophic arthritis , 72 per cent had 
“ good results ” It is not a cure but an adjunct Phillips gave 103 treat- 
ments with mecholyl iontophoresis to 20 patients with atiophic arthritis , only 
two were “ improved ” It was abandoned as useless Mecholyl in doses 
of 50 to 1500 mg taken orally is an effective peripheral vasodilator, after 
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its use Goldsmith noted an average maximal rise of 5 8° C m skin tempei a 
ture of digits An adequate dose (1000 to 1500 mg ) could be repeated 
every few hours to maintain vasodilation Histamine was considered useful 
m eaily atrophic arthritis by Buckley, of unproved value by Tidy 

Rest and Movement Wide approval of the principles of physiologic 
and mechanical lest was expressed 479, 239 Rest was called “ the keynote of 
therapy,” 50 “ the inevitable price of recovery ” 52 Many extra hours of bed 
rest are necessaiy for the fatigued body as well as the joints of the ar- 
thritic 223 > 4S1 > Inflamed joints should be put at rest in light plaster casts 
or splints r ’ 9 ’ 60 Fisher preferred light metal adjustable splints to plaster of 
pans which has certain disadvantages , it imposes a further handicap on an 
already pool circulation of the rested part excludes light and air, prevents 
easy application of physical therapy and impedes such active, painless motion 
as the patient may attempt Kindersley and Burt favored complete im- 
mobilization of an inflamed joint for one week in a plaster cast, which is 
then bivalved and used as a splint Many will agree with Buckley 5 ' “ The 
idea that arthritics should be kept on the move lest their joints ‘ set ’ is re- 
sponsible for much unnecessary suffering and has caused more crippling 
than it has prevented ” Although a prescription for rest is vital when joints 
are maikedly inflamed, as inflammation subsides rest for joints must not 
be complete lest permanent fixations occur 181 Active and passive painless 
motion must be encouraged and increased as possible 480 Swaim described 
the postural and bed exercises which form the optimal combination with 
rest Ghormley reminded us that synovial pannus grows over parts of the 
joint which are not in contact, if motion can be preserved, prevention of the 
growth of this pannus may be partially accomplished 

Physical Theiapy In the treatment of the various rheumatic diseases, 
especially atrophic arthritis, physical therapy is widely recognized as “ of 
supreme importance ” 104 Thousands of crippled arthritics spend hundreds 
of thousands of dollars hunting vainly for the “ elusive focus ” or the medic- 
inal “ cure ” but spend little or no effoit or money on worth-while physical 
therapy Other thousands contribute an annual income of $105,000,000 to 
the quacks and irregulars licensed by the states to practice the physical meth- 
ods too many physicians ignore (Hibben) Kling complained that physi- 
cians are now apt to over emphasize the systemic phase of the disease to the 
extent that they foiget to treat the joints as well as the patient, and some- 
times even forget to examine the joints On the tenth anniversary of its 
origin the Council on Physical Therapy of the American Medical Association 
noted the present status of physical therapy m this country, outlining prin- 
ciples which should be understood by all physicians concerned with the 
arthritides This and other current reports review the therapeutic rationale 
and physiologic effects of various types of physical therapy for rheuma- 
tism 11 ir-! S22 ’ 324 ’ 448 In Fletcher’s opinion physical therapy “ deserves the 
i eputation it gained m Europe, not the neglect it has won on this side of the 
Atlantic ” 
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There is a growing appieciation of the importance of teaching arthritic 
patients home physiotherapy Seventy-five per cent of arthritic patients 
questioned by Hench 248 had previously consulted osteopaths or chiroprac- 
tors, because their physicians had given them no physiotherapy, or given 
it haphazardly, “not enough to lelieve,” or because physical therapy m the 
physician’s or professional physical therapist’s office was too expensive, more 
costly than they could get it elsewhere The “ physical theiapy high-brow ” 
may scorn simple home procedures and consider it beneath his dignity to 
teach his patients the simple adjuvants which would sustain the effects of 
professional methods But they are a lot better than nothing and fill the 
need felt by the patient who has sought relief from a hot bath, a strip of 
flannel and a hot iron, a farm oven or a bag of heated sand, salt or oats 
If his physician does not tell him of bettei methods he will continue his 
amateur efforts or get cheap help from cultists Noting the short sighted 
attitude of those who insist on “ all-professional physical therapy or none ” 
Coulter outlined the simple principles and methods available for the patient’s 
home as well as the physician’s office Others also considered of the 
greatest importance the formulation and use of suitable methods for in- 
expensive physical therapy simple apparatus for heating, methods for pas- 
sive, assistive and corrective exercises, and for massage 2B9 ’ 279 ’ 280 ’ 548 

Many lecogmzed the advantages of hydi otheiahy and balneotherapy but 
disagreed sharply with the point of Mew of those spa physicians who seek 
to create an attitude of supenor vntue for the water of a particular spa and 
who, perhaps to make the patient feel dependent on the spa, make no effort 
to teach the departing patient home physiotherapy m order to project into 
the patient’s home environment at least some of the benefits of the spa 
Miller conceded that spas provide superior opportunities for rest and re- 
laxation and have a psychologic effect “ but the water has no more value 
than that m the home bath tub ” In Tidy’s opinion “ few of the so-called 
lesearches from spas have fulfilled the canons of scientific evidence and re- 
search ” Many spas with widely different wateis and climates produce the 
same results Unless something moie definite, or something common to 
many spas can be produced with scientific suppoit, the profession and the 
public may decide the vai ious claims cancel out and that the maximal benefit 
from therapy can be obtained without visiting a spa ” There being no 
evidence that any ingredients of the water, peat or mud are appreciably ab- 
soibed by the skm, results must come from other factors — heat, rest and so 
forth Some consider the ordinary hot bath at 100° to 120° F for 20 to 
40 minutes the most useful form of heat 500 “ Electric pads and hot water 

bottles are a joke, they produce no real benefit” Ellis favored the Wilde 
hot bath Ulti a-violet rays as the sole therapy are ineffectual, according 
to Pringle who favored hot paiaffin u>ar baths Faiadic cnnents help to 
control muscle wasting 548 

Conventional Diatheimy, Shoit-Wave Diathenny Oidmary or “long 
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wave” diatheimy utilizes wave lengths from 100 to 400 meters (theoreti- 
cally from 30 to 500 meteis, but no machines currently use wave lengths 
below 70, few below 100 meters) “ Short-wave diathermy ” (the Council- 
approved term synonymous with “ short-wave therapy ” “ short-wave high 
frequency,” “ ladiothermy,” “ radiothermy ”), concerns wave lengths from 
12 to 30 meters “ Ultra short-wave diathermy ” (synonymous with “ ultra 
short-wave therapy,” and so on) utilizes waves of 3 to 12 meters m length 
In current dispute are arguments that short-wave and ultra short-wave dia- 
thermy are therapeutically superior to ordinary (long- wave) diathermy, that 
the different wave lengths m the short and ultra short range have different 
physiologic actions, and that short and ultra short-waves produce effects by 
a specific effect apart from their heating potentialities Those interested m 
general and technical details are referred to sev eral papers 1111 112-114 425> 502 
Although some still believe otherwise 29 ’ 283 ’ 284 315 4E0 the majority believe 
results are due solely to the heating effect of short or ultra short- waves, dif- 
ferent lengths of which produce identical, not specific, effects 113 ’ 114 204 ” 37 - ’ 8- 
Kovacs concluded that the primary physiologic and therapeutic effects of 
long and short-wave diathermy are essentially the same, that burns are com- 
monly produced by short-wave diathermy , that short-wave diathei my is tech- 
nically more convenient but less efficient than conventional diathermy 

Ordinary diathermy is useful in arthritis, 1S0 as useful as short-wave 
diathermy 537 but over-rated 548 and often disappointing m its effects 111 112 
Beneficial effects from short-wave ' ,0G 582 and ultra short-wave diathermy 311 ’ 
497 were noted in a few cases of atrophic arthi ltis 

(The editors of the reviews believe clinicians in general will share their dis- 
appointment at the inadequacies of most “ clinical reports ” published in certain 
special journals on physical therapy These leports on arthritis rarely contain data 
on any controls, they make little or no attempt to differentiate the various types of 
arthritis being treated, if they do, they contain practically no clinical or laboratory 
data indicating the extent or severity of the disease from which one can base an 
independent opinion on the value of therapy As a rule a few representative “ suc- 
cesses ” are reported in the most cursory detail In technical matters they are often 
excellent, as clinical investigations they are generally very inadequate and disap- 
pointing The variations and vagaries of the arthritides being what they are, it is 
suggested that specialists m physical therapy team up with clinicians and “ rheu- 
matism specialists ” to instigate those clinical investigations in physical therapy 
which are so long overdue — Ed ) 

Occupational Theiapy The importance of occupational therapy as ad- 
juvant to older forms of physical therapy for chrome arthritis needs con- 
tinued emphasis 2 8 In the management of almost ever) arthritic patient 
there is a time or a place when occupational therapy will accomplish results 
peculiar to itself and more efficiently than conventional physical therapy 
As Krusen, Macey and Pattee pointed out, these are not mutually exclusive 
or antagonistic forms of therapy, they should be correlated and mtei de- 
pendent, yet independent Featuring active exercises of a specialized and 
often highly individualized nature, occupational therap) is a most useful 
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addition to the more passive types of physical therapy In the correction of 
arthntic deformities Cunningham and Slumbeig found it very effective 

Roentgen-Ray Therapy Beneficial results from “wide-field roentgen- 
lay therapy” were noted by Scott in “ spondylitis adolescens,” but not in 
atrophic arthntis Certain cases demand local radiation, others lequire 
general radiation Deep therapy, the use of the more penetrating rays, is 
needed only for the hip joint, for othei joint tissues more superficially 
situated the less penetrating rays aie better Scott stressed the importance 
of placing the joint under treatment in the optimal position for exposure of 
the full joint surface to the rays 

(No statistical results were given — Ed ) 

Tidy considered deep roentgen-ray therapy foi aithritis of unproved 
value 

Fevei The) a py Effects of fever therapy in atrophic arthritis have been 
disappointing Results are better m acute than in chronic atrophic ai- 
thritis Thus, in Hench’s survey of reported cases results were as follows 
of 21 patients with acute atrophic arthritis, only 10 per cent became symptom 
fiee, 40 per cent weie relieved Of 147 chronic cases 10 pei cent became 
symptom free, 25 per cent were benefited Of 60 additional patients treated 
by Hench none were cured , only 20 per cent were definitely benefited Of 
patients more recently treated, more than 50 per cent received little or no 
relief Bierman noted temporary improvement in most cases , permanent 
results so rarely that fevei therapy was not recommended In the treatment 
of 40 patients, Steelier noted no cures, in about 30 per cent “ substantial 
results ” which were maintained 6 to 12 months Thus, of 38 cases of 
chronic, and 10 of acute atrophic arthritis results were “very good” in 16 
per cent and 30 per cent, good in 29 per cent and 40 per cent respectively 
A fever session in acute cases was five hours at 105° F, m chronic cases 
three to four hours at 103° to 104° F Short sessions of low fevers (V 2 to 
1 hour at 101° to 101 5° F ) were advocated by Atsatt and Atsatt as 
“ metabolic boosts ” (No results were cited ) McClure noted “ satisfactory 
relief ” m 46 per cent of 13 chronic cases Of Neymann’s 400 patients (not 
numbered) 15 jfo 30 per cent were greatly benefited, 30 per cent moderately 
relieved Fif ; fy patients were treated by Holbrook and Hill with “ dis- 
appointing results ” None were symptom free, 25 per cent were temporarily 
relieved 

Climate and Clothing The influence of these factors was discussed 
briefly by Burt and by Holbrook and Hill Natives of the Arizona desert 
rarely develop atrophic arthritis and arthritic visitors have few exacerba- 
tions However, chmatotherapy is not a panacea for the disease, all othei 
orthodox measures should be used 

Sympathectomy Bilateial lumbar sympathectomy was perfoimed by 
McDonald m two cases of long standing Still’s disease with marked swelling 
and deformity of many joints, muscle atrophy and cold, clammy extremities 
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Thereafter the patients weie moie comfortable because of warm, dry legs 
and feet but “ no obvious change was noted in the appeal ance or m the de- 
gree of movement of the affected joints ” White recommended the opera- 
tion only m cases of atrophic arthritis “ when it is desirable to improve cn- 
culation per se m cold moist extremities ” He had noted no relief of pam 
or increased mobility in five cases so treated A patient of Bothe, affected 
for six years, bedridden for several months, noted gradual but definite im- 
provement which was notable the first two months after operation and 
continued thereafter Blocking the appropriate sympathetic nerves by al- 
cohol injections was used by Patterson and Stamsby as a substitute for sur- 
gical sympathectomy In 11 arthritic patients so treated, satisfactory 
increases in skin temperature were noted which persisted for an average of 
six months, average increases being 11 6° F at toes, 10 9° at fingers, 3 3° 
at knees, 5 6° at elbows Although symptoms of faulty circulation were 
definitely improved, the results for the joints were “ very disappointing ” 
two patients showed definite diminution of the arthritic process, the others 
showed little or no improvement 

In sharp contrast to the above were the results of Young, who performed 
the operation on seven severely crippled patients with atrophic arthritis with 
“ remarkable improvement ” m each Most of them were bedridden, some 
with “ extremely disabling polyarthritis ” flexion deformities and “ profound 
disablement of limbs” Noted lery shortly after sympathectomy were 
“ rapid relaxation of flexor spasms,” banishment of pam, restored power of 
walking, “ practically complete restoration of useful function,” “ rapid im- 
provement m function of limbs, even of the most disorganized and disabled 
joints ” (the latter comment referring to a case of eight years’ duration with 
“ marked deformities — almost complete disablement ”) 

(In view of the past experiences and current repoits of others it is very difficult 
to share Young's enthusiasm Although a brief sentence on the subsequent main- 
tenance of improvement was given m two cases, concerning others in which operation 
had been performed two to four years ago no subsequent observations were noted 
Several of the patients noted marked postoperative improvement in upper extremities, 
nerves to which were not interrupted It was not stated how long this improve- 
ment lasted One of us (P S H ) has followed all results of sympathectomy for 
arthritis with particular care as he was associated with Rowntree and Adson from 
the initiation of this work (1928), indeed helped choose the first and subsequent 
patients treated by them As a physiologic procedure sympathectomy for atrophic 
arthritis seemed rational but to those who originated and followed it from its onset 
it has given clinical results m the main disappointing Adson’s current comment 
follows — Ed ) 

According to Adson “ cervicothoracic and lumbar sympathectomy have 
been of value only m relieving symptoms and checking the disease m a small 
group presenting definite disturbances of sympathetic origin, characterized 
by vasoconstriction and hyperhidrosis The operative treatment does 

not alter deformities, contractures or the condition of ankylosed joints It 
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is of no value in the treatment of aithntic processes in larger joints — knees, 
elbows, hips and shoulders ” 

Bone Punctilio ( Forage ) Fuither favorable results from bone punc- 
ture were reported by Mackenzie His reason for adopting this piocedure 
(1931) was given previously 245 an elderly arthritic patient, long crippled, 
btoke a femoral neck, during convalescence her arthritis became, and re- 
mained, painless Mackenzie's procedure was an empiric approximation of 
this phenomenon He concluded that atrophic and hypertrophic arthntis 
(“essentially the same m origin”) are the results of primary osteitis, ar- 
thritis being secondary thereto Treatment consisted of drilling “ suffi- 
ciently large ” holes in paia-articular bone — m the lower end of the femur 
and upper end of the tibia when knees were involved, in the femoral neck, 
ti ochanter and acetabular margins when hips wei e affected Some marrow 
is scooped out “ the whole idea being to bring about a state of decompres- 
sion ” In a typical case of “ osteoarthi ltis ” clear, oily fluid, “definitely 
under pressure,” wells up, in it are white granules often larger than the head 
of a pm Cultures and microscopic examination of this material revealed 
“ nothing of interest ” After operation convalescence was generally un- 
eventful The operation was done for hips or knees of 106 patients, statis- 
tical results wei e not given but “ an improvement really worth while can be 
expected m 80 per cent of cases ” The cause of relief was not known 

(Tins procedure is not new in 1890 Noble Smith reported good results from 
“ bone drilling in the neighborhood of inflamed joints and elsewhere ” Similar results 
have been reported recently from France by Graber-Duvernay, 1932, 1933, 1935 
definite improvement m seven of ten cases Simpson and Henderson noted “ lasting 
relief from pain” in three of twelve cases of “hypertrophic osteo-arthritis ” of hips, 
lesser improvement m four others — Ed ) 

Pievention and Coirection of Defoinntus The well-known proceduies 
tor the correction or prevention of deformities were again reviewed 59 ’ 239 2 ‘'“’ 
.•as, 3oc, 308, 384, 480 , 529, 530 included the use of plaster splints and braces, 

and various operative procedures Discussed weie the best type and safe 
duration of immobilization 308 the use of oxygen insufflation to prevent or 
correct adhesions, 257 ’ 2 '' 9 optimal positions for ankylosing joints, also foi 
those where retention of function is anticipated 239 ’ 480 Points which cannot 
be too often emphasized were that with the coopeiation of the physician and 
orthopedist defoinuties generally can be prevented by early treatment, or 
can be largely corrected once they have occurred, and that functional use of 
deformed joints can be restored by suitable orthopedic surgical and non- 
surgical procedures 179 ’ 2Sj ’ 529 ’ 530 Too often so-called cooperation between 
physician and orthopedist is merely a matter of lip-service, to be successful 
it should be vital, continued from the onset of the disease (Fisher) The 
various causes and types of adhesions were ably discussed by Jones adhe- 
sions may result from too little or too much motion of joints, from uncor- 
rected edema, from joint manipulation or overstrenuous physiotherapy 
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Besides the placing of pillows under knees, the “ shortest route to the wheel- 
chair ” is accomplished by the patient with painful bent knees who keeps 
walking no matter how much it hurts (Holbrook and Hill) When car- 
tilaginous destruction has occurred, manipulation (active, passive or sur- 
gical) must be done with caution Henderson stated, “ If a joint is more or 
less fixed at a certain angle and use only changes that angle to another fixed 
angle, one must not manipulate it When the range of motion is increasing 
one should trust to active motion , when it is not increasing, then only should 
passive movements be carried out, but not forcible manipulation ” Manipu- 
lation under anesthesia requires more experience than any other procedure, 
one of the last things a young orthopedist should be encouraged to do In 
an instructive paper Lewin listed 18 do’s and dont’s m manipulation of ar- 
thritic joints For the correction of flexed knees some believed posterior 
capsulotomy often necessary in addition to the use of manipulation and 
bivalved splints 57 209 Of 19 cases in which such treatment was given results 
were successful m 14 (Holbrook and Hill) 

Psychotherapy Little attention has been paid to this factor, which is 
such an important and (fiom the standpoint of evaluating clinical lesults) 
so often an unrecognized feature of any treatment scheme It is imperative 
that the patient be taken into his physician’s full confidence and vice versa, 
that the patient be instructed fully in the problems that he ahead, that he 
know the limitations and possibilities of his own and his physician’s therapy, 
that the reason for good results but particularly for the bad results (which 
patients see about them and inevitably remember) be frankly discussed 
(Fletcher, Ellman) Social, emotional and economic adjustments are often 
required that the patient may be properly conditioned for the prolonged 
treatment so often necessary for success Both physician and patient must 
realize there is no easy way to a “ cure ” Physicians should stop treating 
patients half-heartedly with each new remedy of doubtful value and con- 
centrate on the few simple measures of proved worth 269 

Prognosis, End Results According to Pemberton, 75 per cent of ar- 
thritic patients should experience great betterment or complete arrest, 20 
per cent are more refractory perhaps because of a dominant continued in- 
fection , m 5 per cent therapy is of no avail In Sweden a plan of hospital 
treatment and subsequent occupational adjustment has been set up Ac- 
cording to Kahlmeter, 70 to 80 per cent of patients leave the hospital fit for 
work Enduring results were relatively frequent 62 per cent of 1000 
patients were earning all or part of their living three or more years after 
hospitalization Other figures noted by Kahlmeter were those of Zimmer 
(57 per cent “ definitely improved ”), of a Silesian Insurance Institute (80 
per cent relieved), of Damschewsky (52 per cent woikmg) of Freund (36 
per cent cured, 45 per cent improved) Of 452 generally “ completely help- 
less ” patients with atrophic arthritis discharged from the Robert Brigham 
Hospital, Boston, about 66 per cent of those living in 1935 were working. 
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21 pei cent had had lelapses (Kuhns and Joplin) Ihe commonest dis- 
eases complicating convalescent care weie artenoscleiosis m 41 cases, ne- 
phritis in 22, hypertension in 19, obesity in 17, myocarditis in 16, gonorrhea 
in 12, rheumatic heart disease in 10 There weie 76 deaths, 18 from pneu- 
monia, 13 from myocarditis, 11 from nephritis, 6 “postoperative,” and 28 
miscellaneous 

Hypertrophic Arthritis 

Definition In the following discussion “ hypertrophic arthritis ” means 
a clinical syndrome, not just a roentgenograplnc alteration, it is synonymous 
with senescent degenerative osteo-arthritis, or “ primary osteo-arthritis ” 59 ’ 
225 as contrasted to secondary (hypertrophic) osteo-arthritis which may 
appear as the (radiologic) end result of many articular disorders, among 
them gout, late atrophic arthritis or gonorrheal arthritis m weight bearing 
joints 

(The merits and demerits of the various terms for this disease were critically 
reviewed by Bauer and Bennett The term “ hypertrophic ” is not satisfactory be- 
cause the hypertrophic changes are a relatively late feature of the disease, much 
later than its degenerative feature , nor is “ hypertrophic ” distinctive because many 
types of arthritis may show hypertrophic changes, for example, gout, hemophilia, 
Charcot joints, and so forth 178 “ Senescent ” is a better term and is usually, but 

not always, appropriate, as the disease may, under unusual circumstances, appear long 
before senescence The word “ degenerative ” describes the primary phenomenon of 
the disease, is therefore peculiarly fitting and should be retained in the final designa- 
tion “Arthritis deformans” is not distinctive since other forms (for example, 
atrophic) may be even more deforming The term “ arthritis ” has been objected 
to since there is little or no evidence of inflammation, hence, some have suggested 
“arthrosis” or “ osteo-arthrosis ” which literally translated means “a joint full 
of bone” For various reasons therefore the term “degenerative joint disease” 
seemed preferable to Bauer and Bennett, until a term based on the ultimate etiology 
of the degeneration is known — Ed ) 

Incidence The studies of Bauer and Bennett, and others revealed that 
with each succeeding decade m life beyond the second, certain joints, espe- 
cially knees and joints of the spine, show “ degenei ative arthritis” with 
increasing frequency so that the disease is pathologically universal after the 
age of 40 to 50 although it may be clinically apparent (that is, symptomatic) 
m only about 5 per cent 

Clinical Featwe<;, Symptoms Of Haden and Warien's 50 consecutive 
cases the age incidence was from 34 to 69 (av 51 ) years m females, 34 to 58 
(av 52) yeais in males Females were affected symptomatically five times 
as often as males (42 females, 8 males) In the cases which Bauer and 
Bennett studied at necropsy the patients had presumably never had signifi- 
cant symptoms although joints were often markedly affected It is com- 
mon to find marked hypertrophic changes in one joint which is practically 
painless, and to find only slight radiologic changes in another joint which is 
very painful Why is one painful, the other not? Some believe the pain 
is due to superimposed infection According to Bauer and Bennett two 
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factois ,11 c icsponstblc foi pam When marginal tissue is proliferating the 
pet losteum may become elevated and cause pam Once the marginal osteoid 
tissue ceases to piohfeiatc and becomes calcified pain may also cease 1 he 
second factoi in pain pioduclion is related to altered mechanics, occasional 
loose bodies, oi the pinching of sensitive synovial villi Gordon, however, 
blamed two othet factors fot the pam (1) exposure of soft subchondral 
bone by caitilage destitution, and (2) piesence of muscle spasm from the 
fibiositis which almost nivai mbly accompanies hypei trophic arthritis 
Buckley lemmded us that patients with affected hips often have no pam 
thcicm, pain being lefaied to the knees which, in spite of noimal motion 
and loentgenograms, aie sometimes long ticatcd for aithntis nonexistent 
therein 

Rocutqcnoqt am\ The characteristic and differentiating radiographic 
fcatuics have been discussed Spurs and exostoses, commonly present at 
muscle insertions, aie but the " perfectly natural strengthening of ligaments 
at then inset tions” and should not be misinterpreted as “ osteo-arthritis ” 
— a mistake often made even by ladiologists, according to Goidon, to whom 
the essential locntgcnogiaphic featuie of hypertrophic artluilis is the pres- 
ence of ostcopoiotic aieas in oi about articular bone 

Pathology '1 he well-known pathologic features were reviewed by sev- 
eral 1, ’ ,, m ’ 2l,n ’ ' um j n particular, Bauer and Bennett reviewed their develop- 
ment in the human and animal (spontaneous and experimental) forms of the 
disease 

Laboiatoiy Data Anemia is laic, only 4 pei cent of Haden and War- 
i en’s SO patients had hemoglobin below 75 per cent (11 S gm pei 100 cc ) 
'Phe nenti oplule nutleai count usually docs not show a left shift in hypei - 
tiophie aitluitis ,is it does in atioplnc arthritis But such a shift was noted 
by Collms in 30 pel cent of 11 cases of hyperti opine arthritis of lnps and 
seemed to beai a definite iclationslnp to bone cysts m lnp joints Accepting 
Ely’s view that the cysts were areas of aseptic ncciosis, Collins suggested that 
toxic absoiption of some kind must proceed fiom these cysts, for when they 
weic huge, that is, with a large smface fiom which absoiption might take 
place, the nuclear count showed a maiked left shift, when cysts were small 
oi scaicely appai cut, the nuclcai count was normal Jiartung and co- 
wot kers noted that the nonfilament count, which was always elevated in 
ati opine aitluitis, was noimal m 53 per cent, elevated in 47 per cent of cases 
of hypei ti opine artlmtis “pci haps due to associated rheumatoid disease or 
focal infection ’’ 

Tn conti ast to atioplnc arthritis the blood piotems arc essentially noimal 
m hypeitiopluc artlmtis (Davis) The sedimentation rate was slightly 
elevated in 7 of Davis’ 1] cases, normal in 80 pei cent of Haden and War- 
ren’s 50 eases 1 'ast mg blood sugar levels were usually normal, 22 per cent 
of the 50 patients had diminished sugar tolerance 

1 he cytology of synovial fluid in hypertrophic arthritis is strikingly clif- 
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ferent fiom that in atrophic aithntis Collins noted a low absolute poly- 
morphonucleai count m each of three cases, implying an absence of synovial 
inflammation Total nucleated cells per cu mm were 210, 900, 5800, 
polymorphonuclears 4 5 to 14 per cent 

Contrary to the opinion that eftusion is raie, Kling found in "osteo- 
arthritis ” periodic marked increases of synovial fluid with a high viscosity 
and a small number of cells, chiefly monocytes and synovial lining cells, 
indicative of synovial hypertiophy and hypersecretion 

Etiology and Pathogenesis No new views on etiology weie expressed 
The disease is presumably a degenerative process resulting not from one 
specific factor but from the wear and tear of increasing age , in other words, 
it is caused by life and the process of living 28 5U 83 ’ 181> 225 It is fosteied 
by ceitam predisposing factors, hastened or made symptomatically active 
by othei factois Current writers differed only in the individual im- 
portance they ascribed to the different precipitating factor of heredity and 
constitution (that is, inheritance of vulnerable cartilage) or of the following 
accelerating factors abnormal metabolism, circulatory deficiency to joints, 
various traumas, toxemia from infection, nutritional deficiency of articular 
tissues, gastrointestinal disturbances, exhaustion, alcoholism 1S1 * 225 Some 
regarded the factor of trauma as the most impoitant, and assigned no role 
to infection, metabolic disturbances or endocrine dysfunction (Bauer and 
Bennett) Others (Haden and Warren, Fletcher) stressed the importance 
of metabolic or nutritional factors 

Heiedity and Constitution Anthropometric studies by Kovacs and 
Hartung indicated that patients with hypertrophic arthritis tend to have 
increased horizontal measurements, short thick necks, massne silhouettes, 
chest circumferences greater than abdominal Ellman and Mitchell found 
slight, Kovacs and Hartung found no, psychologic differences between 
patients with atrophic and hypertrophic arthritis 

Patients may inherit the tendency to liypeitiophic aithntis by in- 
heriting tissues susceptible to degeneration (O’Brien) In cases m which 
hypertrophic arthritis comes on prematurely it is possible that premature 
senescence of cartilage has set in, cartilage aging faster than the rest of 
the patient’s tissues Thus Bauer and Bennett suggested that the type of 
cartilage one inherits governs in part the age of onset of hypertrophic 
arthritis and the rapidity with which it develops If one inherits “ good 
cartilage,” hypertrophic arthritis may be long delajed in spite of the opera- 
tion of the usual predisposing and aggravating factors Considering the 
hereditary factor most important, Haden and Warren were unable to 
evaluate it in their patients because family histones of “ arthritis ” were so 
unreliable 

Tiauma Seveial 28 ’ 208 regarded the dominant factor to be a variety 
of “ microtrauma,” that from obesity, o^ruse through occupation or recrea- 
tion, malposture, congenital deformities or other mechanical defects Gcr- 
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don saw a close relationship between juvenile disorders — congenital hip dis- 
ease, coxa plana, slipped epiphysis, Perthe’s disease — and hypertrophic arth- 
ritis of hips late in life Of Haden and Warren’s 50 patients with hyper- 
trophic arthritis 62 per cent were an average of 25 pounds overweight, a 
source of physical strain to weight bearing joints Bauer and Bennett par- 
ticularly stressed the factor of trauma Hypertrophic arthritis was readily 
produced by' altering the apposition and weight bearing of joints in animals 
Certain patients were found to have marked hypertrophic arthritis m one 
joint subject to unilateral occupational or postural trauma, but none or very 
little in the opposite joint Thus hypertrophic arthritis may result m one 
knee more than its fellow, from loose bodies, knock knees, bow legs, mtra- 
articular fracture, a pronated foot 

Impaued Calculation Many assumed that hypertrophic arthritis may 
be due to deficient articular cnculation, the circulation being impaired because 
of hypotension or, more often, of hypertension and arteriosclerosis Buck- 
ley 58 noted the frequency of osteo-arthritis of hips in horseback riders due 
possibly'- not to trauma but to obstruction of the blood supply through com- 
pression of the artery of the hgamentum teres owing to extreme abduction 
of the hip According to Gordon the disease occurs m those whose vascular 
system is beginning to deteriorate, not necessarily generally, but locally, m 
the region of one joint or one limb “ This vascular deterioration leads to 
a relative malnutrition and consequent degeneration of structures whose 
blood supply is defective, and this is the primarv cause of osteoarthritis ” 

(No data proving these ideas were given — Ed ) 

Of Haden and Warren’s cases none of the 8 males and only 24 per cent 
of the 42 females had a systolic blood pressure more than 140 to 145 mm of 
mercury Nevertheless they concluded “ the frequent observation of cal- 
careous deposits m arteries, the common finding of arterial hypertension, 
and the well-known gradual decrease m capillary' bed with age, all emphasize 
the circulatory factor ” 

Monroe and Walcott compared 257 patients with hypertrophic arthritis 
to “ normals ” of similar age and noted the following respectively cardiac 
enlargement in 18 per cent of arthritic patients, in 4 per cent of controls, 
hypertension respectively in 39 per cent and 8 per cent, arteriosclerosis m 
16 per cent and 18 per cent, varicose veins m 15 per cent and 8 per cent 
They concluded that cardiovascular disease occurs with increased frequency' 
in patients with hypertrophic arthritis 

(The conclusion does not seem justified Arteriosclerosis was not present in an 
unusual number of cases — Ed ) 

Bauer and Bennett admitted that vascular deficiency might be a factor 
but m the study of knee joints of persons with hypertrophic arthritis who 
died at various ages arteriosclerosis was not found to be an important feature 

Endocnne Disturbances Some 415 vaguely incriminated “an endocrine 
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imbalance of thyioid and ovaries,” but, as Bauer and Bennett stated, no proof 
exists that endocrine disturbances alone ever produce the disease Of Peer’s 
28 cases the metabolic late was below — 9 m 60 pei cent, below — 14 m 3 
per cent (below — 19 m 2 cases) 

(No normal controls of similar age were studied His results in the atrophic 
group were essentially similar — Ed ) 

Of Haden and Warren’s cases metabolic rates were (slightly) above 
normal m 16 per cent, below normal for their age in 84 per cent, the average 
decrease below normal was 15 per cent 

(Most patients were given only a single determination The analysis as given 
was not complete enough for conclusions — Ed ) 

Miller believed that endocrine disturbances mav cause the obesity but not 
the arthritis, except indirectly 

Metabolic Disturbance Peers found no disturbances of sugai metab- 
olism of etiologic significance Indoluria was noted by Forbes and associ- 
ates in 10 of 13 cases of hypertrophic arthritis as well as of atrophic arthritis 
Because of this and because five of eight patients treated with a high sulfur, 
low carbohydrate diet “ improved,” a disturbance in hepatic function and in 
sulfur metabolism was suspected Six patients studied by Rinehart, Green- 
berg and Baker showed no evidence of vitamin C deficiency, indeed their 
plasma ascorbic acid content was high 0 90 to 1 34 mg per 100 c c 

Factor of Infection Patients with hypertrophic arthritis present little 
direct or indirect evidence of infection Practically none of the patients of 
Haden and Warren had been seriously ill within five years of the onset of 
arthritis Only 42 per cent had foci of infection, a small per cent for the 
age of the group Blood cultures from 39 patients of McEwen, Alexander 
and Bumm were positive (all for green -producing streptococci) in 26 per 
cent, a finding considered incidental Patients with hypertrophic arthritis 
do not often possess agglutinins either to hemolytic or green-producing strep- 
tococci in significant titer McEwen, Alexander and Bumm found ag- 
glutinins to hemolytic streptococci m none of 46 patients Hartung and 
associates noted agglutinins to green-producing or hemolytic streptococci 
practically never (in a few cases to one green-producing strain only) Ag- 
glutinins to hemolytic streptococci were found by Goldie and Griffiths m a 
dilution of 1 100 m only 10 per cent, 1 200 m 5 per cent, 1 400 or more 
in none, to green-producing streptococci in dilutions of 1 100 m 5 per cent, 
in higher dilutions never Pr ecipitms to hemolytic streptococci were present 
in serum of 10 per cent of 21 patients 243 They were present in 18 of the 
30 cases of McEwen and associates (reaction slight in seven, definite m 
seven, marked m four, very strong in none) 

Antistreptolysins More than 100 units were not present, according to 
McEwen and Associates (46 cases), Dawson and Olmstead (24 cases) 
Goldie and Griffiths (30 cases) An h fibrin oly mis were absent in all of 
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Stuart-Harris’ six cases, in 62 per cent of 13 cases of McEwen and associ- 
ates (they were weakly present m 38 per cent) Skin tests with hemolytic 
streptococci were negative in 100 per cent , those with green-producing strep- 
tococci were negatne in 97 per cent of the 30 cases of Goldie and Griffiths 

In spite of this mass of negative evidence others believed that infection 
might play some role Poynton 4as stated that osteo-artliritic changes may 
be produced in animals by injecting streptococci intravenously Irons had 
seen Heberden’s nodes become acutely tender, red and swollen following 
a respiratory or other infection According to Holman the absence of a 
pathologic reaction of inflammation does not entirely rule out the role of 
infection 

Treatment Since cartilage has little or no capacity for repair, little can 
be done to replace significant cartilaginous destruction or to “ cure ” the 
disease But much can be done to lessen pam, perhaps to stop or slow the 
progress of the disease by correcting accelerating and causative factors 28> 
58.225 Measures should be (1) to relieve strain and trauma of all sorts, (2) 
to check factors which favor degeneration Given a chance, nature will 
repair many of the cartilage defects after a fashion (with fibrosis) , the 
repair at best is a poor substitute for the original cartilage but often the 
joint will be as useful as ever (Ghormley) Some will be limited, a few 
will become markedly limited True ank\losis does not occur but “ arti- 
ficial ankylosis ” may result from interlocking osteophytes Reassurance 
is one of the most important features of treatment, patients must be told 
they are not headed for crippledom and a life of invalidism 

Many of the measures indicated in atrophic arthritis, particularly the 
more strenuous ones, are not suitable in hypertrophic arthritis According 
to Bauer and Bennett, there being “ no evidence favoring infectious, meta- 
bolic or endocrine theories, these patients should not be subjected to whole- 
sale removal of foci, administration of endless sera and vaccines, endocrine 
therapy, colonic irrigations, hyperpyrexia, weird dietary regimens, etc ” 
However, Pemberton believes that measures effective in atrophic arthritis 
are equally applicable in hypertrophic arthritis 

Reduction of trauma of whatever type is indicated Bed rest is often 
very useful, but rest should not be complete, joints should be moved through 
their full range of motion frequently 2S> 58 ’ 431 Bandages or caliper splints 
mav provide special rest for hips or knees, and corsets or braces for the 
back 68 However, “ it is often difficult to persuade the conservatively 
minded and short-tempered old lady or gentleman to harness themselves with 
‘ this piece of damned iron-mongery’ ” (Gordon) 

Obesity being a common source of trauma, weight-reduction diets were 
generally advised 28 ’ 38 225 Two patients, given a raw vegetable diet, noted 
some relief at first , relapses later 23T 

Massive doses of vitamin D alone were given by Livingston to three pa- 
tients, in conjunction with fever therapy to four other patients, two of the 
former and all of the latter were “ improved ” 
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Some saw no indication for lemoval of foci, 28 others removed them con- 
servatively for general reasons Gordon wrote, “ If the physician can per- 
suade himself that a focus of infection is contributing to the general de- 
generative process, then such a focus should be removed so long as the strain 
involved in its removal does not prove too much for the frequently elderly 
and sometimes feeble person, so that he dies of his cure ” Kovacs gave 
various vaccines in 42 cases improvement was noted in only a few, some 
patients were made worse Foreign-protem therapy seemed useless 208 
Cases of hypertrophic arthritis were consideied suitable for bee-venom 
therapy by Mackenna [no statistics given ] 

Iodine was prescribed by Buckley, given orally or intramuscularly as 
hpiodol “ to provide a reservoir of the drug from which absorption into the 
circulation continually goes on with definite relief of pain and stiffness m 
many instances” Intramuscular injections of sulfur gave “ consideiable 
recovery ” to only two of Krestin’s five patients Sulfur, given in a high 
sulfur diet, “ markedly improved ” five of eight patients of Forbes and 
associates 

Gold therapy is “ useless,” “ unsuitable ” in hypertrophic arthritis lif 
is, 538 Only two of eight patients of Phillips noted subjective improvement 
However, Slot noted “ beneficial results ” in some cases, and 13 of Oren’s 
22 patients “ responded well ” Gordon regarded “ the precious metal more 
obviously beneficial to the physician than to the osteo-arthritic patient ” 
Histamine injections were recommended by Eastwood and Shanson, his- 
tamine ionization by Mackenna, 9 of whose 13 patients noted reduction of 
pain and stiffness 

Roentgen-ray therapy was considered useful 164 ’ 183 ’ 477 , it is presumably 
analgesic, reduces congestion, and causes absorption of pathologic fibrous 
tissue 

(Very few, if any, controls were used in the evaluation of most of these forms 
of treatment, details given were very meager — Ed ) 

Fevci Theiapy Of 64 patients treated by Davison, Lowance and Bar- 
nett, 44 were “ markedly relieved,” 13 “ definitely relieved ” and 7 not re- 
lieved To the “ great surprise ” of Warren and Lehmann “ several cases ” 
of hypertrophic arthritis were “ markedly relieved over a long period of 
time ” after a single artificial fever at 40 5° C for 4 hours Others consid- 
ered cases of hypertrophic arthritis unsuited for fever therapy The pa- 
tients do not react well, and during such therapy may develop “ delirium and 
other terrifying states ” 405 ' 400 According to Hencli’s summary of reported 
results m 74 cases, only 5 per cent of patients became symptom-free 249 ’ 250 

Physical Thetapy The usual varieties were recommended Several 
favored hydrotherapy, 58 ’ 104 ’ 183 ’ 208 especially the use of warm pools, it re- 
lieves the muscle pains and spasm of associated fibrositis Relative merits 
of different forms were described 58 ’ 148 Patients with hypertrophic arthritis 
are particularly m need of simple methods for home physiotherapy which 
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Coulter described Short-wave therapy gave temporal y relief in a few 
cases 508 ’ 582 

Sympathectomy This is not indicated m senescent hypertrophic arth- 
litis according to Adson However, Young noted “rapid amelioration of 
pain” and “substantial nnpro\ement” in motion of the hip of a 62 year 
old woman who was so painfully crippled that she requested the procedure 

(Because of temperature gradients existing in legs, shin temperatures about 
hips and thighs are altered but slightly after sympathectomy It is unlikely that in 
Young’s case relief was due to sympathectomy per se, it was probable that from any 
operation, the effect of anesthesia, bed rest, convalescence — Ed ) 

Bone Punctw e “ Osteoarthritis and rheumatoid arthritis belong to the 
same type of disease ” according to Mackenzie, who obtained “ worth while 
improvement ” by bone puncture in 80 per cent of 106 cases (types not 
• separately analyzed) This was discussed under the treatment of atrophic 
arthritis Simpson and Henderson noted “ definite benefit ” in seven of 
twelve cases of osteo-arthritis of hips (for more than six months at time 
of follow-up) in which bone drilling of the neck of the femur was done, 
only one of ten patients subjected to trephining by Ducker noted improve- 
ment Contrary to Mackenzie’s experience, Ducker noted exacerbation, not 
relief, of symptoms of osteo-arthritic hips after spontaneous fracture of 
femurs 

Oithopcdic Piocedwes Indications for cheilotomy, osteotomy, arth- 
rodesis, arthrotomy, acetabuloplasty, and plastic procedures on the head of 
the femur were given 178 ’ 255 In selected painful cases of monarticular hyper- 
trophic arthritis of hips, Malkin noted good results from femoral osteotomy 
Arthrodesis seemed most satisfactory to Gordon 

For the relief of pain in hips Slot recommended epidural injections of 
1 per cent procaine 

Backache 

There have been two schools of thought as to the cause of backache 
“ The cause of most backaches is anywhere but in the back ” According to 
this, the older school, pains in the back most often arise from distant in- 
fection or from gynecologic or urologic diseases According to the newer 
or “mechanistic school,” the cause of most backache is m the back (Mil- 
liken) Backaches are described as of medical, orthopedic, urologic, neu- 
rologic or gynecologic origin Data on the commonest pauses of backache 
are difficult to obtain Published statistics must be interpreted in the light 
of the writer’s specialty The internist, orthopedist and gynecologist will 
differ on “ the commonest cause ” Kuhns considered trauma, faulty posture 
and fatigue the most frequent causes According to Albee myofascitis is 
the commonest cause, Hartung considered most backaches due, not to one 
factor, but to a combination of postural, arthritic, traumatic and congenital 
factors 
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Postural Backache Milhken believed that one may “ assume the case 
to be postural if no other pathology is found ” on careful examination 
According to Brown, in the drooped position of the thorax seen in faulty 
body mechanics it is possible to get pressure or stretching of the intercostal 
nerves with radiating pain This pressure may come from acute or chronic 
inflammation due to strain of the costovertebral or costotransverse joints 
According to Henry, poor abdominal musculature permits increased sacral 
inclination which, whether it is the cause or result of faulty body mechanics, 
throws a strain on the lumbosacral ligaments and articulation According 
to Hartung, exaggerated lumbar lordosis is the cause of most postural de- 
fects Indiscriminate exercise is valueless , exercises recommended are 
those which tilt the front ot the pelvis up and the back of the pelvis down 

Sacro-Ihac and Lumbosaoal Stiam Sacro-ihac strain and dislocation 
as causes of backache ha\e been greatly exaggerated 241 < a ° r > 370 The patho- 
genesis, symptomatology and treatment of lumbosacral strain and its dif- 
ferentiation from sacro-ihac strain were reviewed 374 375 “ Sacrarthrogen- 

etic telalgia ” was the formidable term applied by Pitkin and Pheasant to 
“ the typical syndrome of pain which originates m the sacro-ihac and sacro- 
lumbar articulations and their accessory ligaments ” Under this heading 
were given a study of referred pam, sacral mobility, alternating scoliosis, 
differential diagnosis of “ sacrarthrogenetic scoliosis ” and treatments used 
m 1000 cases of low back pam 

" Post-0 pei ativc Backache ’ This is most often caused by the inade- 
quate support of lumbosacral muscles in a sagging bed Berman prevented 
it “ easily ” by incorporating a new “ movable semicircular spring unit ” in 
regular hospital beds 

Uterine Displacement s These often cause backache, according to 
Dicks “ Backaches above the lower lumbar and sacral regions have no 
direct relationship with pelvic disease ” Howevei, Plolt believed pelvic dis- 
ease was a rare cause of backache “ The backache most frequently associ- 
ated with kidney conditions is felt in the costo-vertebral angle particularly 
over the superior lumbar triangle ” 440 

Myofascitis An infectious or toxic inflammation of muscles and ten- 
dons of the lower back is one of the commonest causes of low backache ac- 
cording to Albee Kuhns considered it a rare cause of low back pam Lum- 
bago represents acute or chronic myofascitis 150> 151 > 241 

Other causes of low back pam and secondary sciatica were discussed 
the role of congenital anomalies such as spondylolisthesis, lumbosacral tiansi- 
tional vertebrae, posterior displacement of the fifth lumbar vertebrae, and 
so on 27 ’ 20G ’ 241 ’ s05 ’ 375 > coccygodyma 305 , contracted iliotibial bands and fasciae 
nroducm? low back pam and sciatica 413 ’ 414 , diseases of intervertebral disks 
and conditions secondary thereto 

Clinical and radiologic features of neoplastic diseases of the spine were 
mven 188 ’ 210 ’ 305 ’ 469 Fray discussed radiologic differences between infection 
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and malignancy m cases in which there is a dorsal pai avertebral mass Im- 
portant radiologic features of malignancy were preservation of articulai 
plates m the presence of collapse of the body, slight or no narrowing of 
disk spaces m cases of marked collapse, absence of wedging resulting in little 
or no kyphos, diffuse increase m bone density, and involvement of vertebral 
appendages Normal roentgenograms may be obtained m the presence of 
metastatic foci of malignancy, for the latter are visible m roentgenograms 
only when large enough to produce a definite contrasting shadow or when 
marked osteosclerosis occurs about the metastasis 210 Cases of vertebral 
involvement in Hodgkin’s disease were reported 459 

Diseases of Interval tcbi al Disks The muscular, ligamentous, neural 
and osseous components of the spine are so closely related anatomicallv and 
physiologically that no one part lives unto itself alone In last year’s Re- 
view we gave a detailed presentation of the “ newer anatomv of the spine,” 
the physiology and pathology of intervertebral disks and posterior facets, and 
diseases secondary thereto Current reports contain little different, sev- 
eral 227> 289 ’ 404 reviewed the subject Certain changes in intervertebral disks 
may be quite unrelated to a patient’s complaint and a given backache must 
not be incautiously ascribed to such changes found m roentgenograms 
Many variations in disks do occur but the consensus of opinion seems to be 
that many disk changes are of little significance 250 According to Bailey and 
Taylor herniation of the nucleus pulposus or the disk usually occurs into a 
vertebral body, rarely results from sudden trauma, is usually a degenerative 
process from wear and tear, and is seldom of clinical significance Hernia- 
tion of a disk in any other direction than into vertebral spongiosum is often 
related to sudden trauma and may cause pressure on the spinal cord 

Recently narrowed or ruptured disks have been considered the cause of a 
wide variety of complaints compression phenomena, sciatica without neu- 
rologic changes, and pains and aches of varying severity about the lower 
back Saslun’s patients with narrowed disks complained mainly of dull 
aching pains in the lower back, often of sciatica They usually gave a his- 
tory of mild injury, a slight fall or sudden twist They walked guardedly 
with stiff, often tilted spines, and had lumbosacral and gluteal tenderness 
Lateral and oblique radiographic views of the spine revealed the narrowed 
disk Sashin’s treatment aimed to reestablish normal lumbar lordosis and 
to support the spine by rest m a plaster bed or jacket No manipulation 
was used 

(Four illustrative cases were given Narrowed disks were present but the 
evidence seems insufficient for us to conclude that symptoms m these four cases were 
actually due to the narrowed disks Detailed results of treatment were not given 
—Ed) 

Narrowing of a disk does not necessarily indicate a protruded disk, 
narrowing may occur from degeneration and fibrosis of the disk without 
protrusion, and posterior protrusion may occur without narrowing’ In- 
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deed, according to Camp, narrowing of the intervertebral space at the site 
of a protruded disk occurs m only a small percentage of cases Therefore 
ordinary roentgenograms are only suggestive and of limited value m the 
diagnosis of herniated disk In Love’s series of cases m which operation 
was perfoimed, protrusion occurred in any region of the spine, especiallv 
the lumbar region Commonest symptom was sciatic pain The diagnosis 
was easy in the presence of neurologic findings motor weakness, sensory 
loss, signs of a compression-level in the cord The diagnosis is difficult m 
the presence of pam only, with no neurologic findings, it then depends 
on fluoroscopic and roentgenograpluc examinations of the spinal canal after 
subarachnoid injections of hpiodol One should not do this to all patients 
with obscure back pam Love advised it only for the following patients 
(1) those whose pain follows the distribution of one or more spinal nerve 
roots for a considerable period of time and who have not been notably 
relieved by orthodox conservative treatment, (2) those whose cerebrospinal 
fluid contains more than 40 mg total protein per 100 c c fluid and reacts 
positively to a test for globulin (Love admitted, however, that protruded 
disks with compression phenomena do occur in patients with normal or 
even low values for total protein in spinal fluid), and (3) those who demon- 
strate a “ reversed Queckenstedt test ” This is the most important of all 
criteria for the use of hpiodol mtraspmallv, and at times, according to Love, 
gives the only real clue to the cause of the trouble [The technic and inter- 
pretation of the test were given ] The absence of an increase m the mano- 
metnc reading and an unbearable pam response provides a pathognomonic 
sign of a mass pressing on caudal roots If the protruded disk corresponded 
to the level of the root pain complained of, then and only then was surgical 
treatment (laminectomy) performed, for disks can herniate without causing 
pam 

Intervertebral disks may be injured by lumbar puncture, with subsequent 
pioduction of symptoms (Pease, 1935) Milward and Grout noted five 
patients operated on under spinal anesthesia, who at varying intervals 
(immediately, three weeks, five weeks, four months, six months) aftei 
operation, complained of severe pam in the back, occasionally in the lower 
limbs They could not stand or sit fully erect Spasm of lumbar muscles 
and marked tenderness over one or more lumbar vertebrae were present, 
in one case, with transient urinary retention Roentgenograms (well lllus- 
tiated) showed a rapidly progressive lesion, a progressive arthritis localized 
to one intervertebral joint, loss of joint space, new bone formation between 
edges of adjacent vertebrae Milward and Grout favored Pease’s explana- 
tion the needle puncture traumatized the annulus fibrosus with rapid (in 
children) or slow (in adults) escape of the nucleus pulposus and the sub- 
sequent development of localized arthritis 

An unusual case of herniation of the intervertebral disk between the sixth 
and seventh cervical vertebrae complicated by a localized staphylococcal in- 



1HE PRESENT STATUS OF RHEUMATISM AND ARTHRITIS 1189 


lection and fatal compiession of the cord was reported by Dickson Hadley 
again described the possible results of degeneration of disks thinning of 
disk, closer approximation of vertebial bodies producing (1) a localized 
kyphos if posterior articulations do not slip past one another, (2) apophyseal 
sub luxation with reduction m the size of the intervertebral foramina and 
production of ladicuhtis, or (3) actual bony impingement between the tip 
of the articular process and the pedicle above, or the lamina, below (all 
illustrated in the report) Hadley described a new point in the radiologic 
diagnosis of apophyseal subluxation distortion of an “ S-line ” 

Geneial M cosines for Low Bock Pain Measures discussed were the 
institution of lest, relaxation and suppoit for the spine, the use of proper 
beds, strapping, heat, massage, belts, corsets, braces (not to be worn too 
long), pioper shoes, exercises to improve body posture and to strengthen 
abdominal and spinal muscles 23G ’ 305 ’ 329 Correct treatment presupposes a 
correct diagnosis, which is not an easy matter, and can be made only after 
d thorough physical and ladiologic examination Lewm m particular de- 
scribed with diagrams and photographs the various physical signs and tests 
useful m differentiation of lumbosacral, sacro-ihac and adjacent diseases 
In special cases manipulation for low back pam is most useful 341 ' 305 ’ 341 The 
indications, contraindications, technic and after-care of manipulation were 
gi\ en m detail by Lewm 

Epidural injections of procaine seemed of little value to Kimberlej 
Special indications for facetectomy, fasciotomy, and lumbosacral fusion 
were given 200 ’ 338 ’ 370 

Sciatica 

Classifications of sciatica were reviewed 38 , Douthwaite used a familiar 
one (1) sciatic neuritis, acute or chronic — (with neurologic changes), (2) 
central sciatica, acute or chronic (as a rule without neurologic changes) 
often called by others “ secondary sciatica ” or “ sciatic pam ” The latter is 
generally secondary to disturbances in the lumbosacral region “ Real 
sciatic neuritis ” with neurologic changes in sensation and reflexes, and 
muscle atrophy in thigh oi calf are rare, accoidmg to Henry, who regarded 
the commonest form of sciatica to be usually a symptom, not of nerve trunk 
disease but of hamstring spasm or irritation of the pyriformis muscle from 
arthritis oi other cause Douthwaite wrote of the possibly serious signifi- 
cance of bilateral sciatica “ Any patient with sciatic pam m both legs must 
be suspected of a central — e g \ ertebral, spinal or pelvic disease, not for- 
getting the very real possibility of a cauda equina tumor ” All other ex- 
aminations including that of cerebrospinal fluid must be negative before 
accepting a diagnosis of “ simple ” bilateral sciatica 

Causalgia (neuralgia characterized by intense, local, burning pam) 
raielj affects other than the median nerve, the tibial portion of the sciatica, 
and less often the ulnar nerve Karnosh reported two cases which supported 
the i ie\\ that sciatic causalgia results from ischemia of the ner\ e trunk 



1190 IIENCH, BAUER, GHRIS1, HALL, HOLBROOK, KrY AND SEOCUMB 


len clays aftei striking his light gluteal legion and developing a hematoma, a 
patient began to complain of paroxysmal burning, dragging pain in a heel, extending 
into the calf At exploration it was found that the nutrient artery to the sciatic 
nerve had been severed Another patient developed sudden burning paiesthesia of a 
foot while at work For reasons given a diagnosis of sciatic causalgia from thiom- 
bosis of a nutrient artery was made 

Tieatmcnt The usual measuies of heat and rest weie advocated hoi 
“ rheumatic sciatica,” polyvalent streptococcal vaccine suspended in oil 
(hpovaccme) was injected by G L Scott into permeuial tissues and “ into 
the fibrositic aieas which seem always to be associated with neuritis of this 
type”, of 15 patients 12 weie lapidly “ cuied ”, two were “ benefited' , one 
was not 

Epiduial injections of noimal saline tluough the sacial hiatus seemed to 
Wallace to be “ far the best treatment for chronic sciatica ” (No results 
were given ) Subaiachnoid injections of alcohol weie used by Golf to re- 
lieve “ sciatic neuialgia ” Although there is some danger of motor depres- 
sion and paialysis, this rarely results, accoiding to Goff, because motoi 
nerves aie myelinated and well protected, offenng great resistance to the 
cautery action of alcohol Of 20 patients with “ inti actable pain” so 
treated 15 were “ leheved at once”, the other 5 weie “leheved the same 
day ” A few had a return of pain within the first two weeks but at the 
end of thiee weeks 18 of 20 weie “ entnely relieved” Eight had tem- 
porary urinary letention 

(We believe that such injections are not without danger except when done by 
experts, thev constitute symptomatic treatment only and should only f be done under 
special circumstances in cases unrelieved otherwise — Ed ) 

Bee venom gave relief in some of Mackenna's cases of “ sciatic neuritis ” 
(Very meager details were given) Tayloi-Pergalley recommended “labile 
diathermy ” — one electrode kept in motion over the area treated 

Manipulation may bring dramatic relief in certam cases of secondary oi 
central sciatica 150 ’ <Ml Lewm described indications and methods m detail 
Ober gave further lesults from his tieatment of sciatica by incision of con- 
tracted iliotibial bands and fasciae A new skm incision was used Forty- 
two patients were treated 23 weie cuied, 10 were improved, 9 not improved 
A few noted relief “ at operation ” The majority noted relief of sciatic 
pam beginning the fifth to the tenth day after operation “ The lame back 
clears up in from six weeks to six or eight months but occasionally lasts 
longer ” The rationale of the procedure was given Shortening of the 
iliotibial band and its fascial expansion causes an abduction contracture of 
the femur, “ resulting in a tremendous lererage action on sacroiliac and 
lumbosacral joints Any contracture of the fascia lata must exert mus- 
cular pressuie on the sciatic nerve which lies beneath the gluteus maximus 
where it emeiges below the pyrifornns ” According to Ober many cases of 
lumbosacral, sacro-ihac and sciatic pain are so caused Nutter noted relief 
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m several cases m which the nerve was explot ed and iliotibial bands sec- 
tioned The mechanism of relief was uncertain because m some cases tight 
bands were not found and no irritation of the nerve trunk was seen although 
relief was obtained According to Cave “ it is the correct diagnosis of 
iliotibial contracture and not the Ober operation that is difficult Diag- 
nostic tests were described Results of fasciotomy in six cases were two 
cures, two “ fair results,” one “poor result,” one “ failure” Of 32 pa- 
tients treated by a colleague of Obei, results were “ perfect ” m 27 per cent, 
“ good ” in 34 per cent, poor m 39 per cent 

Common Types or Spondylitis 

Two clinical types weie lecogmzed, corresponding to two distinct patho- 
logic types (1) atrophic spondylitis, (2) hypei trophic spondylitis 
“ Atrophic spondylitis ” is synonymous with “ rheumatoid spondylitis,” and 
“ spondylitis ankylopoietica ” or “ ankylosing spondylitis ” Most current 
wi iters weie unwilling to subdivide atiophic spondylitis further and con- 
sidered the so-called subvaneties (a, spondylitis ossificans hgamentosa oi 
Mane-Strumpell type, b, spondylitis musculans oi von Bechteiew type) 
minor variations of one disease Hypertrophic spondylitis is synonymous 
with osteo-arthritis of the spine, spondylitis osteo-arthi itica 

Details of the clinical, ladiologic and pathologic differences of these two 
main types (and of the subvarieties of the first tjpe) w r ere gnen m the 
second rei iew r and have been given again 203 260 505> ‘ ,3 ’ i 

Atrophic spondylitis generally appears in men below 40 years of age, exhibits an 
increased sedimentation rate and other nonspecific signs of an infection, involves 
sacro-ihacs early, and stiffens the spine chiefly by a process of ligamentous calcifi- 
cation Hypertrophic spondylitis generally appears after the age of 45 years in either 
sex, is not associated with the chemistry of infection, does not involve sacro-ihacs 
early or characteristically (although they may be affected), produces moderate 
stiffening by formation of osteophy r tes which only occasionally coalesce to form 
isolated bridging, not diffuse regions of ankylosis 

Egyptian mummies exhibited only atrophic arthritis according to some 
( Jones, 1907 and 1908, Smith and Jones), both atrophic and hypertrophic 
arthritis according to others (Moodie, 1923, Ruffer, 1926) Shore’s ex- 
amination of spines of predynastic Egyptians w'ould indicate that seteral 
types of spondylitis were extant, tuberculous, possibly staphylococcal and 
other definitely microbic t)pes, also atrophic and hypertrophic types One, 
perhaps two, of his se\en specimens showed ossification of perivertebral 
fibrous sheath Specimens of localized and generalized hypertrophic spon- 
d) litis weie noted 

Atrophic Spondylitis 

Ihree Mews w^ere expiessed that atrophic spond) litis (rhizomelique) 
is ( 1 ) identical with atrophic arthritis elsewhere and is merely atrophic 
arthritis in the spine 505 035 , (2) a separate disease but “ somewhat like ” oi 



1192 HENCH, BAUER, GHRIST, HALL, HOLBROOK, KEY AND SLOCUMB 

“having much m common with,” atrophic aithritis 58 ’ 203 , (3) not one dis- 
ease but a pathologic end lesult of seveial diseases 83> 308 Much like atrophic 
arthritis elsewhere, accoiding to Buckley and Golding, atrophic spondylitis 
diffeis from the foimei m several particulars ligamentous calcification 
extending some distance from joints as seen m spine, rib articulations and 
hip joints, is not a feature of atrophic arthritis, the age and sex incidence 
of the two are dissinulai , the spine is involved seldom in atrophic aithritis, 
and the small joints rarely m spondylitis, remissions are much commoner 
m spondylitis than in atrophic arthritis Millei 308 viewed atrophic spon- 
dylitis as a pathologic but not a clinical entity “ Ankylosing spondylitis is 
infective in character and, unlike lheumatoid arthritis of extremities, may 
be produced by a variety of microorganisms, and develop as a complica- 
tion of vauous diseases, such as rheumatoid arthritis, gonorihea, typhoid 
fever, bacillary dysentery and influenza, one case has been reported aftei 
undulant fever Without regard to the nature of the infective agent, the 
pathologic changes are identical ” Again he wrote 300 “ one must bear in 
nnnd that in only a small peicentage of cases is spondylitis ankylopoietica 
due to the infection responsible for rheumatoid arthritis The gonococcus 
is responsible m a laige percentage of cases ” The usual absence of strep- 
tococcal agglutinins suggested to Cecil that “ spondylitis deformans is not 
always referable to the streptococcus, this would fit m with our clinical 
observations, for one sometimes sees this form of arthritis coming on after 
gonorrhea or even after typhoid fever ” 

(We cannot accept the new of Miller and Cecil Admitting that the cause of 
atrophic spondylitis is unknown, we know of no proved cases of gonorrheal or typhoid 
spondylitis with the chronic clinical course and pathologic reactions of atrophic 
(ankylosing) spondylitis Pioved cases of gonorrheal arthritis are not chronic and 
progressive but practically always acute oi subacute m onset and course Typhoid 
fever produces a localized spinal abscess with resultant localized hypertrophic reaction 
The reported manifestations of undulant feiei in the spine have not resembled the 
clinical or pathologic features of chronic atrophic spondylitis — Ed ) 

A new series of 124 cases (106 males, 18 females) was studied by 
Golding The disease was not more common m manual than m the seden- 
tary workers , 7 3 per cent of these patients led sedentary lives Many were 
free of foci of infection Blood calcium was high normal Only nine pa- 
tients gave a history of gonorrhea In early cases with sacro-iliac changes 
only, sedimentation rates were generally elevated (5 to 123 mm ) but on 
the average not as high as m those with sacro-iliac and spinal ladiologic 
changes in which rates were 9 to 110 mm Golding and Scott repeated 
Scott’s ideas on pathogenesis All of Scott’s 110 cases and of Golding’s 
124 cases (they may have been overlapping cases as the two writers col- 
laborated) showed radiographic indication of bilateral “ infection ” of both 
sacro-iliac joints (“ sacro-ihitis ”) usually with ankylosis These changes 
were regarded as long antedating any spinal involvement According to 
Scott and Golding the sacro-ilutis general!} commences several years before 



THE PRESENT STATUS OF RHEUMATISM AND ARTHRITIS 1193 


any symptoms referable to the back or even to the sacro-ihac joints them 
selves, and has “ not therefore been clinically recognized as a manifestation 
of spondylitis adolescens ” ( Scott’s term for the disease) The patient’s 
course is presumably as follows He develops vague spells or more definite 
attacks of “ wandering pams ” across shoulders, down arms, round the ribs, 
and finally down the thighs, pams of a fibrositic character recurring over 
seveial years with free intervals This is the “ pre-spondyhtic phase,” the 
pams of which are referred to muscles or near joints and are occasionally 
associated with a resolving synovitis of peripheral joints There may be 
“ tightness of chest ” and (according to Golding) pams in thighs and but- 
tocks “ Pain in the back or sacro-ihac region is not present at this pe- 
riod ” 478 Presumably the patient is insidiously developing sacro-ilutis which 
is apparently relatively symptomless until the disease is well advanced It 
may cease any time and spondylitis never develop, or it may progress No 
spinal symptoms (rigidity, pam) are complained of until sacro-ihac ankylosis 
has already begun Of Golding’s 124 patients, 33 presented sacro-ilutis 
alone, 91 had spondylitis with advanced sacro-ilutis Scott therefore re- 
garded the sacro-ilutis the source of the spinal infection “If this source 
of infection can be removed or adequately dealt with, spondylitis m the 
young adult will cease to exist ” In three early cases of sacro-ilutis trephin- 
ing was done pus was absent, cultures were contaminated, the bone was 
grossly diseased , the operation “ certainly proved beneficial ” Scott recom- 
mended more conservative therapy — wide field radiation with roentgen-ra> s 
of medium length Results were “ so encouraging that the method is being 
adopted in all cases seen early enough ” Several patients so treated were 
free of symptoms, one for five years 

Weil also held that the fibroid calcification (ligamentous ossification) is 
a defensive affair secondary to sacro-ihac arthritis and arthritis of the 
posterior vertebral articulations It is possible, “ by recognizing and treat- 
ing this arthritis m the early stages, to prevent the development of its subse- 
quent lesions, and to reduce or do away with the painful invalidity resulting 
from it ” Prevention and early recognition, according to Scott, necessitate 
an early radiographic examination of sacro-ihacs “ m every case where 
recurrent attacks of muscular rheumatism extending o\ er a number of years, 
occur m the young adult ” 

( Scott has not yet proved his hypothesis Even were the sacro-ilutis the “ focus 
of infection ” for the spine, which is not proved, what is the source of the sacro- 
ihac “infection,” by what means does it spread to the spine 7 So far its infectious 
nature is only a fairly logical presumption Even were one to discover the early 
lesion it has not been shown that the therapy of Scott, Weil or any other will con- 
sistently check it Final results of Scott’s therapy after five years or more will be 
awaited with interest Others have noted early and frequent involvement of sacro- 
lhacs in atrophic spondylitis but have not considered it the consistent etiologic pre- 
cursor of spomlv litis In their study of 11 cases of at least two years’ duration 
each, Tavlor, Ferguson, Kasabach and Dawson noted calcification of spinal liga- 
ments and ankylosis of intervertebral facets in 100 per cent, the latter was “almost 
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invariably ” (but not invariably) accompanied by sacio-iliac obliteration Some 
of us do not recall seeing a case of atrophic spondylitis with ladiographically normal 
sacro-ihacs Others of us believe that cases of undoubted atrophic spondylitis with 
radiographically noimal sacro-ihacs are occasionally seen One of us, J A K, 
examined two skeletons with typical spinal ankyloses from atrophic spondylitis in 
which sacro-iliacs were not involved — Ed ) 

Pathology Miller noted one of the reasons for the unusual pathologic 
reactions of atrophic spondylitis as compared to atrophic arthritis elsewhere 
m the latter situations the disease first involves synovia Since intervertebral 
disks do not have synovia, atrophic arthritis cannot reproduce m disks (the 
big “ joints ” of the spine) the same pathologic reaction it produces in periph- 
eral joints However, as the disease attacks the “ true joints of the spine ” 
(the facets or articulations of the transverse processes, which possess syn- 
ovia), the same pathologic reactions are presumably produced here as in 
peripheral joints (Studies on the pathologic reactions in the true joints of the 
spine in spondylitis are needed — Ed ) 

Treatment Scott’s treatment was noted Others advised the usual 
treatment as for atrophic arthritis elsewhere with certain additions extra 
rest m bed on a proper bed in a proper position , breathing and other exer- 
cises, plaster shells and braces to prevent and correct deformity Without 
giving results, Buckley recommended Ponndorf’s vaccine B, roentgen-ray 
therapy, and gold Baker considered gold useless The usual physiothera- 
peutic methods were advised Speeding regarded short-wave therapy dubi- 
ously Histamine by injection 157 or by ionization 380 was recommended for 
analgesia Stecher’s six patients received 19 fever treatments with consid- 
erable analgesia but no increased mobility Improvement had lasted one 
year in one case, six months in five cases Hartung recommended para- 
vertebral injections of procaine or alcohol, or epidural injections for root 
pains which some considered common, 360 others rare 50 

Hypertrophic Spondylitis 

A localized hypertrophic spondylitis may be the pathologic or radiologic 
end-result of several causes trauma, typhoid, undulant fever, or other in- 
fection In the clinical sense, “ hypertrophic arthritis ” is an entity synony- 
mous with hypertrophic arthritis elsewhere We 247 previously gave a de- 
tailed account of the relationship between degenerative changes in the inter- 
vertebral disks and hypertrophic spondylitis Miller summarized this rela- 
tionship developed by Schmorl and others The disease is the result of 
primary degenerative and secondary hypertrophic reactions due to the wear 
and tear of traction and trauma ° 8 ’ 360 

Considerable attention is being paid to its neurologic manifestations 
Some 300 are “ very positive ” that root pains are not directly due to osteo- 
phytes However, the generally accepted cause of root pains is that nerve 
loots are pressed on by osteophytes in the spinal canal or at the point of 
emergence from the foramina Such a radiculitis was present m 30 cases 
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of cervical hypertrophic arthritis reported by Iianflig Pam and other sen- 
sory, and sometimes motor, disturbances were produced most often about 
the shoulder girdle, less commonly at the back or side of the neck and down 
the arm, occasionally in the precordial region Hanfhg’s patients complained 
of pain of variable severity, sometimes “ agonizing,” sometimes numbness 
and weakness of hand, muscle incoordination, at times some muscle atroph} , 
loss of position sense, even absent reflexes and flaccid paralysis Varying 
degrees of muscle spasm and cervical rigidity were noted and rotation of the 
neck often sharply accentuated the complaints The cases were frequently 
misdiagnosed aithritis of shoulder, bursitis, toxic neuritis In every case 
cervical hypertrophic arthritis was present and shoulder joints were nega- 
tive In each case nerve symptoms coi responded to the cervical segment 
involved with osteophytes 

The variability and type of pain can be understood from the following The 
fourth cervical segment supplies the sensory innervation over the top of the shoulder , 
the fifth supplies the sensor> innervation of the outer surface of the arm between 
the shoulder and elbow The deltoid muscle is supplied by nerve fibers derived from 
the fifth and sixth cervical segments the pectoralis major and minor are innervated 
by the medial anterior thoracic nerves (which come from the eighth cervical and fiist 
thoracic spinal segments) and the lateral anterior thoracic nerve (from the sixth 
and seventh cervical segments) Although the latter two are motor nerves and do 
not carry skin sensory fibers, they can possess protopathic sensations, so that irrita- 
tion of them may produce diffuse vet definite pain referred to the teiminal portion 
ot the ner\e When the anterior roots of spinal nerves are sufficiently involved, 
theie may e\eu be muscle incoordination, loss of position sense, absent reflexes or 
flaccid paralysis 

The same symptoms which Hanflig noted in cervical hypertrophic arth- 
ritis were noted by Turner and Oppenheimer in 50 cases with narrowed 
cervical intervertebral disks (the precursor of hypertrophic changes) whether 
cervical hypertrophic arthritis was present or not Chief complaints were 
pain in some part of the shoulder girdle, neck, arm, hand, back or pre- 
cordium, occasionally weakness or inability to perform certain movements 
(writing, combing hair, fastening buttons, grasping or steering automobile 
wheel, elevating hand above head “ as m the Fascist salute ”) Some com- 
plained of tingling fingers, pain on turning neck, or on walking or riding, 
sometimes inability to sleep because of pain m the recumbent position Oth- 
ers complained of precordial pain — “ angina ” or “ aortitis ” Unlike Han- 
flig’s patients (with later pathologic changes), these patients generally had 
no pain in the neck or definite limitation of neck motion , their commonest 
complaint was unilateral shoulder pam Atrophy of small muscles of the 
hand w r as sometimes noted Neurologic symptoms invariably coincided with 
the cervical region involved m the narrowed disk with or without hyper- 
trophic arthritis Oblique radiographic i lews (illustrated) showed actual 
narrowing of intervertebral foramina even when narnxwed disks were pres- 
ent without hypertrophic arthritis 

Because of these experiences, Hanfhg, and Turner and Oppenheimer rec- 
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ommended special clinical and radiographic examination of ceivical spines 
m cases of unexplained shoulder and arm pains and of “ angina ” without 
evidence of cardiac disease Although osteophytic changes are commonly 
seen on the anterior and lateral aspects of cervical vertebrae they are rarely 
found on the posterior aspect Morton demonstrated the latter in three 
cases which showed that hypertrophic processes can develop posteriorly, and 
whether posterior or lateral, can extend into the spinal canal and press on 
the cord, or encroach on the cervical foramina and cause symptoms Morton 
demonstrated the posterior projections clearly m oblique roentgenograms 
Two of his three patients had pains m one or both arms, hand and neck 
One had numbness and tingling of extremities, uncertainty m walking and 
girdle sensations accentuated by cervical hyperextension A subarachnoid 
block was present The projection was found at lammectomv, aftei which 
the patient was “ considerably improved ” 

Treatment Treatment used m Hanflig’s cases included a special type 
of stretching and manipulation The patient was gently and carefully 
“ hung ” by his neck supported in a Sayre’s sling suspension with block and 
tackle Suspension was repeated for a few seconds each session and two 
or three sessions were given daily, usually only for a few days At times, 
hot fomentations were given and a Thomas collar was worn between sessions 
Results were often dramatic, severe pam disappearing immediately while the 
patient was suspended, returning thereafter but rather rapidly disappearing 
under continued treatment, usually^ within 10 to 21 days Turner and 
Oppenheimer also noted marked relief with this method which was much 
easier than manual traction Ultra short-wave therapy relieved a few, as 
did soft rubber soles and heels in mild cases For usual cases of hvper- 
trophic spondylitis short-wave therapy seemed valueless to Speeding Gold 
was useless 18 Histamine ionization reputedly gave analgesia 06 

Gout and Gouty Arthritis 

Gout was called a “ forgotten disease ” 261 Current statistics on its inci- 
dence foster contradictions that it is rare or that it is fairfy common 
Prmgle found the incidence rising in some English and continental hos- 
pitals, falling in others At the Philadelphia General Hospital a diagnosis 
of gout was made on only 4 7 of 414,296 patients admitted m 25 years ( 1905 
to 1929), an average of less than two cases a year, but between 1929 and 
1935 it was made on 30 of 146,992 patients 01 Cohen saw 40 cases the 
past 5 years According to Schnitker, only 55 cases of “ true gout ” were 
admitted to the Peter Bent Brigham Hospital, Boston, between 1913 and 
1935 Only five cases of gout were seen at the arthritis chmc of the Pres- 
byterian Hospital, New York, in 1935, m the same period Plerrick and Tyson 
saw six cases in private practice Such statistics do not give an accurate 
index of the situation because the requirements of different physicians for 
a diagnosis of gout differ so materially Hench stated that only one of 
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four or five cases of gout is correctly diagnosed m its early stages But m 
some quarters, where physicians are loose with a diagnosis of gout, only 
one of two or three patients who receive such a diagnosis actually had the 
disease In Hench’s 100 cases of gout an average of IS years had elapsed 
from the first attack of gouty arthritis to the first diagnosis of gout “ The 
necessity of taking 1500 years to diagnose 100 cases of classical gout does 
not indicate a proper understanding of this disease ” 

The features of classical gout were reviewed by several (Cohen, Hench, 
Herrick, and Tyson, Kersley, Pringle) In diagrammatic fashion, Hench 
described the basic pattern of gouty arthritis in relation to the appearing 
time of the four reported features of gout (podagra, hyperuricemia, tophi, 
punched-out areas in roentgenograms) He divided the course of gouty 
arthritis into two stages, each consisting of two phases Stage I is that of 
acute, recurrent gouty arthritis with complete remissions (phase 1 is that 
of early attacks, phase 2 that of later, acute attacks with remissions and 
when hyperuricemia is more established and discoverable) Stage I lasts 3 
to 42 (av 12) years Stage II is that of chronic gouty arthritis (phase 3 
is that of early chronic gouty arthritis with acute exacerbations but incom- 
plete remissions, phase 4 the final, relatively symptomless, chronic gouty 
arthritis) 

Discussing criteria for diagnosis of gout Hench noted 20 points ex- 
pressed axiomatically 

These were Suspect gout when acute arthritis suddenly develops (1) after 
relatively trivial trauma, (2) after dietary excesses of holidays, birthdays, lodge- 
night, (3) after any surgical operation (“Acute postoperative arthritis is generally 
gouty ”) , (4) after the trauma, exposure and dietary insults of a fishing or hunting 
trip, (5) in spring or fall (gout has a definite seasonal incidence) , (6) m the night 
between 2 and 7 am (it may occur any hour, however) , (7) in patients under certain 
coincidental treatments such as liver diet for pernicious anemia, ketogemc diet for 
bacilluria, salyrgan for dropsy, ergotamme tartrate (gvnergen) for migraine, insulin 
for diabetes, (8) acute arthritis occurring in patients with polycythemia or leukemia 
is usually gouty, (9) to diagnose gout in females requires extra caution 98 per cent 
of provable gout is in males, (10) gout is the commonest form of acute arthritis in 
men over 40 years, it may occur m >outh, (11) suspect gout when acute arthritis 
comes on with dramatic speed, within a few minutes or hours, (12) when the pain 
is unusually severe, “the worst ever”, (13) when the great toe is acutely, not 
chronically, involved, however, podagra may occur late or never in the disease 
(14) when the maximal tenderness is at the mesial aspect rather than underneath 
or on top of the “bunion joint”, (15) the appearance of an involved foot is sug- 
gestive (warm, bluish-red rather than cold and bluisli-wlnte as in atrophic arthritis), 
with edema and later desquamation of skin, (16) an acute arthritis of short duration 
(one to three) weeks and with full restitution of function should make one suspect 
gout, (17) anv case with acute recurrent attacks of arthritis and complete remissions, 
possibly chronic arthritis later, should invite a diagnosis of gout, (18) since olecranon 
bursitis is several times commoner in gout than in any other disease, suspect gout in 
patients who have or give a (sought- for) history thereof, (19) suspect gout in 
patients with acute or chronic arthritis w'ho have or have had chronic nephritis or 
renal colic (urate stones or gravel which incidentally cast no roentgen ographic 
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shadow) , (20) podagra is a common but not inevitable feature, hyperuricemia, 
‘ characteristic ” roentgenographic changes, and tophi are not early but lathei late 
features of gout Therefore in a case presenting a number of the features listed 
above one must not hesitate to entertain a diagnosis of gout m the absence of the four 
most cliai acteristic features 

Some of these points were stressed by others also Campbell noted the 
potency of trivial trauma as a provocative Manv stressed, hut others mini- 
mized, the provocatne nature of dietary excesses One of Cohen’s patients 
developed an attack aftei alveolectomy, another attack two days after ap- 
pendectomy Another patient noted an attack after tonsillectomy Two 
of Herrick and Tyson’s six patients were women who were taking liver 
extract orally, one for “ a skin condition,” the other for an unstated reason 
Burchell reported a case of pernicious anemia with uric acid deposits m renal 
collecting tubules No history of gouty arthritis was given, the patient 
suddenly died some time after stopping the use of liver extract in favor of 
ventncuhn Herrick and Tyson stressed the diagnostic importance of ( 1 ) 
the pattern of gouty arthritis, its recurrence with complete remissions, (2) a 
therapeutic test with colchicine According to Graves ( 1863) gouty patients 
tend to grind their teeth and produce “ bevelled teeth ” “ Graves’ sign ” 

was mentioned by Pringle, Finkle and Kersley, the last considered it by no 
means diagnostic and not always present “ Coates’ sign,” defined by 
Kersley as radial, by Pringle as ulnar, deviation of the terminal phalanx 
of the little finger, was mentioned (One of us, P S H , has not noted Graves’ 
oi Coates’ sign as a feature of gout in a study of several hundred cases of tophaceous 
and pretophaceous gout — Ed ) 

Clinical features of 84 cases were recorded by Cohen There was a 
notable incidence among Philadelphia policemen and firemen Eapen noted 
chronic advanced tophaceous gout in a Chinese male Kendall, Fortner and 
Livingston noted a patient with a painful stump, the leg having been ampu- 
tated for epithelioma Later the stump became too painful for an artificial 
limb to be worn From the stump a small nodule was excised, it contained 
scar tissue and giant cells Within the cells, but not elsewhere, were “ uric 
acid crystals ” A diagnosis of gout was made thereon and also because the 
blood uric acid was 7 2 mg per 100 c c and the “ usual medical treatment ” 
for gout was followed by relief of symptoms 

(This case may have been one of gout However, it is difficult for the reader 
to accept such a diagnosis without reservations Crystals were identified only on 
their appearance, no murexide test was mentioned There was no history of acute 
arthritis or other feature of gout The presence of the crystals only within giant 
cells is an unusual feature, possibly due, as stated, to their destruction by the fixative 
used The case is interesting and unique — Ed ) 

Of the 55 patients studied by Schmtker and Richter, 17 (31 per cent) 
had clinical nephritis, of the vascular type m 15, and of the glomerular m 
two (one with nephrosis) Five died m uremia, four were examined post- 
mortem, three had vascular, one had glomerular, nephritis Of the 38 pa- 
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tients without definite nephritis, 16 had albuminuria with little or no renal 
insufficiency Compared to control groups, the incidence of hypertension 
m the 55 cases of gout was high (54 per cent), as was also that of vascular 
disease (67 per cent) According to Burchell, uric acid is occasionally de- 
posited as free acid in renal tubules of the newborn (uric acid infarcts), oi 
of leukemic adults , it is much more rarely deposited as urates, not free uric 
acid, in renal interstitial tissue m gout Thus, interstitial deposition sug- 
gests gout, tubular deposition merely suggests hyperuricemia In gout with 
leukemia, uric acid is deposited in tubules, urates m interstitial tissue No 
renal deposits were mentioned by Schmtker and Richter 

(We understand that a formalin fixative was used Many valuable specimens 
of kidneys and joints are spoiled for complete pathologic studies because of this 
error Formalin-containing fixatives promptly dissolve urates Galantha’s (1935) 
method, using absolute alcohol as a fixative, is recommended — Ed ) 

Atypical Gout Kersley accepted the following features of “ atypical 
or covert gout ” an articular history’ very similar to that of atrophic arth- 
ritis, supported by a familial history of gout, by Graves’ or Coates’ sign, 
perhaps by podagra, hyperuricemia, and radiographic alteiations It is “ dis- 
tinguished with difficulty from the type of rheumatoid arthritis occurring at 
the climacteric and from certain cases of focal aithritis ” Pringle also sug- 
gested that perhaps many cases of climacteric arthritis, Heberden’s nodes, 
fibrositis and panniculitis are atypical gout (We cannot agree — Ed) 
Manifestations of the latter, according to Cmunt, include dry eczema and 
hyperkeratosis of skin and nails, and pretibial edema (“due to irritation 
of periosteum”) frequently seen in patients with hyperuricemia but no 
arthritis 

(We have seen many cases of tophaceous gout, always with the classical pat- 
tern of gouty arthritis, acute attacks, complete remissions, and we practically never 
have seen or heard of cases of atypical gout which went on to formation of demon- 
strable tophi It is impossible for us, therefore, to accept a diagnosis of atypical 
gout in cases of arthritis chronic from onset — Ed ) 

Wood presented four cases of “ inflammatory disease m the eye due to 
gout ” The patients had episcleritis periodica fugax No gouty arthritis 
or other features of classical gout were present but the patients ate and 
drank to excess and in two of them the blood uric acid was “ greatly in- 
creased ” (4 6 and 4 1 mg ) during the episcleritis and fell later (to 3 5 and 
2 3 mg ) In one case the disease responded to dietary restrictions Tmy 
brown crystals “ the size of average bacteria ” were noted once in the cornea, 
and once in the posterior sclerotic These were assumed to be urates, no 
chemical identification was possible as they’ were discovered m fixed 
specimens 

(The diagnosis of gouty episcleritis remains quite unproved The illustrated 
“crystals” do not resemble urates The therapeutic test was unconvincing The 
pathologic reaction noted in the one specimen examined included none of the char- 
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acteristics of gout (giant cells, and so forth) of other tissues We are very skeptical 
about the existence of atypical gout To our knowledge tophi, the one infallible 
sign of gout, are practically always absent in such cases In those very rare cases 
where tophi are present without arthritis (as yet), one still cannot blame every 
coincidental disease on gout In a considerable experience with tophaceous gout we 
have not seen episcleritis or dermatitis as a feature — Ed ) 

Laboratory Data It was generally agreed that hyperuricemia is usualh, 
but not always, present in classical gout, and alone is of limited diagnostic 
value 91> 2B1 ’ 261 ’ 303 ’ 443 The sedimentation rate is occasionally elevated 87 ’ 303 
Roentgenograms are generally negative in early cases and are of no help m 
diagnosis until late in the disease 2> ’ 1 ’ 261 • 443 Radiographic features m 12 
cases were reported without clinical details 533 Regardless of what joints 
may be affected, Scott and Kersley recommended roentgenograms of hands 
— they may show characteristic changes not seen elsewhere 

(In the experience of one of us, P S H, roentgenograms of feet show the 
characteristic signs earlier than those of hands In the absence of other data a 
diagnosis of gout based on the presence of punched-out areas with chronic arthritis 
is usually erroneous — Ed ) 

Pathology The articular pathology was briefly reviewed by Tordan 

Etiology and Pathogenesis Nothing new was presented Cmunt ap- 
proved the allergic theory and stated that certain purines seem harmless, but 
occasionally a purine-free diet, containing a food to which a patient is sensi- 
tive, may provoke gout An 18 year old girl with a serum uric acid of 12 
mg developed a “ typical gouty attack ” after eating a sour gherkin The 
aromatic admixture of wine and not its alcoholic content may be haimful 
according to Cmunt Uric acid acts as an allergen only in certain cases 

Tophaceous gout with extensive urate deposits on extremities and in 
joints was produced by Bollman and Schlotthauer m turkeys on a diet of 
turkey mash plus urea or raw horse flesh but not in those on turkey mash 
alone or with certain other additions 

Tieatment Iiis report on a “ history of the treatment of gout ” might 
as well have been titled a “ demonstration of the slow progress of medicine,” 
according to Schmtker About the only things we don’t do that the ancients 
did are “ cupping, fancy poultices and pewkmg ” It is particularly unfor- 
tunate that gout is so often unrecognized because, as Herrick and Tyson 
stated, of all the arthritides gouty arthritis can be most readily controlled 
Cohen considered treatment highly successful “ gout is controllable ” The 
usual therapy was reviewed by several for the attack, rest in bed, protection 
for joints, hot compresses, purgation, colchicum, cmchophen or salicylates 
and alkalies, a diet high in carbohydrates and nonpurine containing proteins, 
low in fats and free of purines 01 22 --- 61 29 "- 303 It is important to continue 
certain measures indefinitely after the attack is over “ Interval-treatment ” 
includes purine restrictions, avoidance of alcohol and traumatizing activitv, 
and the intermittent use of certain drugs 
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During an attack Herrick and Tyson prescribed colchicine, 1 mg q 1 d the first 
day , 1 1 d thereafter until symptoms subsided or diarrhea occurred Cohen pre- 
scribed colchicine 1/120 gram ti d , Kersley used the tincture, 15 minims every three 
to six hours, with alkali and phenacetm oi pyranudon After the attack, Kersley 
prescribed cmchophen 7 5 grains tid three consecutive days a week for three to 
four weeks, thereafter once a dav three days a week, “with plenty of carbohydrates 
and calcium ” Neocinchophen was used by Herrick and Tyson only for one week 
after an attack Cohen’s interval-treatment was a purine-low diet and colchicine 
1/120 gram 1 1 d one out of every four weeks 

(Cohen admitted that this did not lower the blood uric acid and it would appear 
that Ins patients so treated were usually “ on the edge ” of a gout attack The 
pharmacologic effects of colchicine and cmchophen are quite different Aside from 
the question of cmchophen toxicity there is no reason why both should not be used 
during an attack There seems to be little rationale for continuing colchicine indefi- 
nitely , its value is chiefly analgesic, secondarily purgative For those who are unable 
to control their gout by diet alone, the intermittent use of cmchophen seems more 
rational to some of us, but not to W B , than that of colchicine, which does not affect 
urate excretion — Ed ) 

Histamine injections were used by some, no results were stated 1 " 481 
“ There is probably no disorder so ill-adapted to the injudicious employ- 
ment of physical methods as [acute] goutiness ” (Ray) In intervals be- 
tween attacks, spa therapy may be of value, however, it may initiate an 
attack if one is impending (Kersley) 

Cmchophen To.ucity No case of cmchophen toxicity in gouty patients 
was reported A patient with chronic polyarthritis (type not stated) de- 
veloped nonfatal subacute yellow atrophy of the liver aftei taking oxyhodide 
0 2 gm q i d for eight days 143 Another patient 483 had gonorrheal ar- 
thritis, he developed nonfatal agranulocytosis without jaundice or hepatitis 
after taking cmchophen 0 5 gm 1 1 d for about three weeks Palmer and 
Woodall reviewed all reported cases of cmchophen toxicity In 141 (73 
per cent) of the 191 cases cmchophen had been taken for “ rheumatic dis- 
eases ” (“ arthritis ” 70 cases, “ rheumatism ” 52, sciatica eight, gout six, 
lumbago four, rheumatic fever one) Of the 191 patients, 88 (46 per cent) 
died The actual incidence of fatal and nonfatal cmchophen toxicity is 
probably much greater than reports would indicate The vast majority of 
patients are able to take cmchophen over long periods without mjurv, but 
a peculiar susceptibility to it may cause disease or death from large or even 
small doses Cmchophen had long been used b} some without apparent 
harm, then jaundice and sudden death occurred In some cases very small 
doses were used and withdrawn at the first sign of toxicity, yet death ensued 
Palmer and Woodall concluded that there was no safe dosage or method of 
administration of cmchophen They doubted the wisdom of its use even 
m gout which can often be handled “ satisfactorily over a period of years 
without cmchophen ” Comfort believed its use was justified m gout since 
there is no pharmacologic substitute for it in gout, but it should not be used 
otherwise Its dangers can be reduced by discontinuing its use permanently 
not temporarily, at the first sign of toxicity and by strictly av oiding surgics 
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procedures on those so affected, otherwise death may result Cinchophen 
being “ the drug par excellence for gout ” (and foi certain other patients 
with arthritis or lumbago “ who were living a miserable existence without 
it ”) Westfall considered the slight risk worth taking Of his miscellaneous 
patients 1589 each had taken from a few up to 4000 tablets (each tablet 0 5 
gm ) Between 25 and 100 tablets were taken by 886 patients, 250 to 500 
tablets by 195, 500 to 1000 tablets by 47, 1000 to 1500 tablets by 11, more 
than this by 8 or 10, less than 25 tablets by the rest Several took the drug 
daily for three to four years Only one death occurred a woman with 
cholecystitis developed acute yellow atrophy Two others recovered from 
toxic jaundice, mild gastric symptoms were noted in 89 cases, a rash in 
eight, hives in five The great majority noted no symptoms whate\er 
Westfall recommended that the full daily dose be given at one time, after 
supper, with a “ teaspoonful of soda ” It should never be gi\en to a patient 
with liver damage, gastric distress or one on a restncted carbohydrate diet 
In 1933 Barbour and Fisk produced liver damage in rats by large doses 
of cinchophen Recently Barbour, with Gilman was unable to repeat Ins 
previous work With large doses of cinchophen and tolysin they were 
unable to produce hepatic lesions m rats even after attempts to make the 
liver more susceptible to cinchophen by starvation diets to deplete liver gly- 
cogen or by large doses of fat or alcohol The growth of rats was unaf- 
fected by large doses of tolysin but was affected by cinchophen The anti- 
pyretic effect of tolysm appears early and is shoit, that of pyramidon is 
delayed but lasts longer A combination of the two produces a rapid, pro- 
longed effect with no added toxicity 

Unable to produce liver damage in rabbits or rats from cinchophen alone, 
Radwin and Lederer noted that cinchophen, in combination with intravenous 
injections of colon bacilli or streptococci, produced no hepatic lesion not pro- 
duced by infection alone Sensitivity of patients to cinchophen is therefoie 
a peculiar one not apparently related to pievious or coincident hepatic infec- 
tion Peptic ulcers and gastric hypersecretion, but no hepatic or other le- 
sions were produced in dogs given cinchophen b\ Stalker, Bollman and 
Mann Reid and Ivy also produced gastroduodenal ulcers but no hepatitis 
m 100 per cent of 15 dogs The administration of gastric mucin markedly 
prevented such lesions and acute to xicit} in 82 per cent of 13 dogs 

Hench (1933 et seq ) and others reported that jaundice from cinchophen, 
and other types of jaundice, produced a marked reduction in symptoms of 
patients with atrophic aithritis or primary fibrositis In Diack’s case of 
polyarthritis with hepatitis and jaundice from oxyhodide the condition of 
lomts during jaundice was not described, it was noted that five months later 
“ arthritic pains still persist to a slight degree ” The phenomenon described 
by Flench is apparently relatively specific for atrophic arthritis and primary 
fibrositis Others haveVlescribed certain types of arthralgia or arthritis 
— ming on after, or evenVith, hepatitis and jaundice Sager saw a young 
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woman with “ grippe ” followed by febrile polyarthralgia (no swelling) 
About two months later, without the use of cmchophen, jaundice developed, 
icterus index 100 bilirubin 7 mg per cent “ With the deepening of the 
jaundice the severity of the arthralgias had diminished although they never 
disappeared entirely ” Of 208 patients with parenchymatous liver degenera- 
tion seen at the Mount Sinai Hospital since 1929, Sager found that 30 (14 
per cent) had had “arthritis” or severe arthralgia, of whom 10 had had 
cmchophen but 20 had not Cmchophen has been used with great caution 
since 1932 hut Sager’s statistics showed that the frequency of arthritis and 
jaundice did not decrease after 1932 He concluded that certain patients 
with “ arthritis ” will develop catarrhal jaundice whether they take cmcho- 
plien or not and cmchophen is too often incorrectly blamed for this jaundice 

(In view of the phenomenon noted by Hench and current attempts to reproduce 
it therapeutically in atrophic arthritis, a more detailed review of these cases by Sager 
would be of considerable interest Sager made no attempt to classify arthritis or 
arthralgias and did not give any time or symptomatic relationships between jaundice 
and joint disease Sager called his case of febrile polyarthralgia without swelling 
“ infectious arthritis ” , it was probably not atrophic arthritis — Ed ) 

Ui ic Acid Pi oblcm Stud) mg ui ic acid clearance tests on two nonsuutv 
patients McLester concluded that the renal excretion of uric acid is of the 
same type as that of urea rather than of the type of creatinine and the non- 
metabohzed sugars Larson and Chaikoff (1935) showed that injections 
of insulin or of epmephnne increase the blood and urinary uric acid in Dal- 
mation dogs, the urinary allantoin m other dogs Larson and Brewer have 
now shown that insulin affects purine metabolism, not per se but indirecth 
through epinephrine , insulin hypoglvcemia produces an increased secretion 
of epinephrine from the adrenals 

Psoriatic Arthritis Art hropathica Psoriatica 

Psonasis is common and is frequently seen m patients with all manner 
of articular complaints Under the term “ psoriatic aithritis,” writers have 
listed cases of psoriasis with rheumatic fever, with atrophic arthritis or with 
hvpertropluc arthritis The reaction to such an indiscriminate application 
of the term to such cases, the gieat majority of which have merely been 
of psoriasis occurring coincidentally with unrelated joint disease, has been 
that most i heumatologists refuse to believe there is such an entity A cur- 
rent example of loose usage follows “ Occasionally in the aged, pam and 
swelling in the larger joints accompany the [psoriatic] rash This is the 
so-called psoriasis arthropatluca ” 152 Others have used certain clinical and 
roentgenologic cntena to restrict the term to a special syndrome The 
mattei was discussed by Shhonsky and Blake, who reported a case of what 
they belic\ cd to be true psoriatic arthritis 

A female igcd 5, years had suffered with piogressne psoriasis and pohai thritis, 
both of which began 20 years before Psoriasis was generalized with coalescent 
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lesions, nails were thickened, crusted, grooved Multiple joints, especially those of 
distal extremities, were involved in a destructive process, with ankylosis in a few 
joints but with massive bone absorption and the development of “opera glass fingers 
and toes” (“main en lorgnette”) from a veritable dissolution and telescoping of 
certain joints of wrists, fingers and toes The patient’s serum contained no ag- 
glutinins for hemolytic streptococci The objective and radiographic appearance 
of the joints was described in detail Besides osteoporosis and destructive changes, 
the radiographic feature was a tapered narrowing of aiticular ends of bones with 
the production of “ball and socket joints” 

(One of us, P S H , has called these “ pencil-to-pencil joints” or ‘ pencil-in-cup 
joints ” because the end of one bone is destroyed to resemble not a ball but a dull 
pencil which may oppose a similarly destioved bone-end or one presenting the shape 
of a cup — Ed ) 

Shlionsky and Blake considered it a most extensive case of psonatic 
arthritis, simulated by only one leported case (Bauer and Vogl, 1931) 
They believed that the psoriasis and arthntis were etiologically related but 
were uncertain whethei this type of arthritis is peculiar to psoriasis 

(We are divided in our opinion on the specificitv of this entity Some of us 
(W B, F H) believe that psoriatic arthritis is merely atrophic aithritis and asso- 
ciated psoriasis, this being such a case, and that similar extensive destruction of 
joints may occui without psoriasis m cases of atrophic arthritis Others of us 
(P S H,C H S) regard psoriatic arthritis as an entity, a disease which objectively 
affects central and less peripheral joints, much as in atrophic arthritis, but which has 
certain pathognomonic features, chief of which is the proclivity with which it affects 
the distal joints of fingers and toes in a destructive arthritis in conjunction with 
psoriasis of nails 247 Although psoriatic arthritis is often fairly mild, it may be 
severe Hench has seen in severe cases only, the peculiar type of bone destruction 
and dissolution noted in this case, an appearance which he has never seen exactly 
duplicated, even in the most severe cases of atrophic arthritis — Ed ) 

Ingram noted the “ association of rheumatic manifestations [of unstated 
type] m muscles, nerves and joints ” in three of twelve cases of pustular 
plus “ ordinary ” psoriasis, but in none of 20 cases of pustular psoriasis with- 
out ordinary psoriasis According to Duckworth, nails are not usually 
affected m cases of pustular psoriasis 

(In scaly, disseminated or patchy psoriasis, nails are commonly involved and 
sometimes with them the terminal phalangeal joints — Ed ) 

Treatment Most reports on the treatment of psoriasis did not mention 
joint lesions Some believe that psoriatic arthritis m its early stages can 
be largely controlled by vigorous therapy to control the psoriasis If this 
is true, treatment of the skm is an important featuie of the theiapy of 
psoriatic arthritis In line with the beneficial effect of summei sunshine 
on psonasis, sti iking improvement m three cases of “notoriously stubborn 
psoriasis ” was noted by Krafka from the use of “massive ” (20,000 units 
daity), latei “ maintenance ” (4000 units daily) doses of vitamin D (haliver 
oil with viosterol) Small doses were useless The largest dose was fust 
given in 10 day couises with 10 day r rest periods When the psoriasis had 
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cleared, the smaller doses were used Thurmon noted “ a decided beneficial 
effect ” from the use of a noncolloidal organic sulfur solution m 70 cases of 
psoriasis Colloidal manganese was recommended by Spitz, “ psoriman- 
gan ” by Schwartz The histopathology of the skin lesions was described, 0 '' 1 
and a historical review of psoriasis was published 32 Joints were not men- 
tioned in the five papers last mentioned 

Hemophilic Arthritis 

Of 98 patients with hemophilia seen by Thomas, 79 pei cent (77 cases) 
had hemophilic arthritis, 61 per cent (60 cases) had permanent joint de- 
formity Joints most commonly affected were knees (68 per cent), ankle 
(56 per cent), elbow (53 pei cent), hip ( 16 per cent), fingers (15 per cent), 
wrist (5 per cent), spine (3 per cent), toes (2 per cent) Shouldeis genei- 
ally escaped involvement One case of spinal involvement had been misdiag- 
nosed Pott’s disease One patient had a Volkmann’s contracture after 
extensive hemorrhages m an arm The patients’ ages ranged fiom the new- 
born to 65 years Additional cases of hemophilic arthritis were reported 
11 by Timperley, Naish and Clark, one b> Sutton Firoi and Woodhall 
saw an unusual case of a large, hemophilic, pseudotumor of a thumb with 
destruction of both phalanges and metacarpals Previously diagnosed bone 
sarcoma, the unique lesion repiesented the end stage of traumatic hemophilic 
hemarthrosis “The march of events in small bones has never been ascer- 
tained roentgenogi aplucally ” The pathologic results were similar to those 
which occur in large bones or joints, but instead of regression and eventual 
ankylosis, progressive destiuction and cutaneous lupture may also occur m 
small bones and joints 

Crandall found reported foui doubtful but no certain cases of hemo- 
philia m negroes Crandall cited “ apparently the first instance ” of hemo- 
philia and arthritis m a full-blooded negro Only five cases of Volkmann’s 
contracture in hemophiliacs have been reported, two new cases weie 
seen 283 ’ 542 

Roentgenographic and pathologic features 24= ~ 247 of hemophilic arthritis 
were briefly reviewed 178 

Treatment For joints This was reviewed by Thomas Injury to 
joints must be avoided Affected joints must be put at rest In the acute 
stage, ice bags may lessen pain, reduce swelling, and shorten invalidism 
Adequate arterial pressure distal to large hematomas must be insured by 
blood transfusions if necessary When contractures have occurred, treat- 
ment consists of very slow traction, careful diathermy, gentle massage, 
carefully applied casts and turnbuckles followed b) slow , cautious motion 
Hus may require months during which joints are rested in bed, later, casts, 
crutches and canes Firor and Woodhall amputated the thumb affected bj 
the hemophilic pseudotumor safely and rapidly by electrocautery Normal 
healing resulted, a remarkable and rather prolonged postoperative reduction 
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of clotting time from five hours to five minutes occurred, perhaps fiom 
some mobilization of thromboplastic substance incident to cauterization 

Foi the hemophilia Having used various ovarian substances, corpus 
lute um, whole ovary, and so foith, with little effect, De Silva controlled 
hemoirhages of hemophiliacs and otheis with theelin 

(Data on the cases reported were too meager for one to accept the diagnosis 
of hemophilia or to appro\e the conclusion — Ed ) 

A placental extiact markedly 1 educed the clotting time in 11 of 15 cases 
seen by Eley and associates Oial use was more effective than mtra- 
musculai use Timperley, Naish and Clark had “excellent results” from 
a new mixtuie of potassium bionnde and egg white given intramuscularly 
or lntiavenously It did not pioduce local oi general mtravasculai clotting 
but reduced the clotting time of blood and controlled hemorrhage of 13 
patients so eftectn ely that they endured with impunity such unusual trauma 
as pounding with a hammer, jumping from chairs, kicking a football, run- 
ing over uneven giound, dental extraction, and so on In testing the 
method “ patients were encouraged not to spare themselves the knocks and 
cuts which of habit they had avoided ” Russell’s viper venom, applied 
locally, controlled dental hemorrhages 20 73 In Sutton’s case of hemophilic 
arthritis and epistaxis, the venom used locally and orally was ineffective 
Injections of whole paiental blood and coaguhn were helpful 

Of interest was a study of blood coagulation m hemophilia by Patch 
and Stetson (In evaluating tlieiapv it should be iemembered that the clotting 
time of hemophilics may \aiy markedly fiom day to day or from week to week — Ed ) 

Allergic, Metabolic and Endocrine Arthritis 

Though still used by some, these teims are being employed with more 
caution, they have not yet been accurately defined Some use the terms 
to indicate an aithritis presumably different fiom any'- other, others consider 
them moie oi less synonyunous with eithei atiophic or hypei trophic arthritis 
Thus, Pringle wiote, “ Though theie is not sufficient laboratory or clinical 
evidence to show that rheumatoid arthritis is a definite disease due to errors 
m metabolism, clinically I believe that the primal y form is metabolic and 
probably due to some imbalance m the endoci ines ” Nissen believes that 
“psychogenic (endocrmal and metabolic) factois ” underlie many obscure 
cases of arthritis Wooton expiessed the belief that arthritis represents 
food allergy or bacterial allergy m the presence of hyperparathyroidism 
“ Piactically all non-septic joint distuibances begin as an allergic reaction ’ 
to bactenal allergens in early life, to food allergens later But bone changes 
will not take place unless theie is a concomitant hypeipaiathyroidism 

(This is pure speculation, no pi oof of any sort was offered — Ed ) 

AUcigic Aithntis The application of the allergic hypothesis to rheu- 
matic fever, atrophic arthritis and gout has been noted No one has been 
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able to set up any one articular syndrome as “ alleigic arthritis ” or to prove 
that any of the arthritides aie chiefly 01 solely the lesult of bacterial or 
food alleigy Young noted that patients with atioplnc arthritis are sus- 
ceptible to skin allergy but not especiall) to ha) fever or asthma But 
patients with such allergy rarely had aithntis He believed that atrophic 
arthritis might lepiesent a bacterial allerg) but concluded from skin and diet 
tests that food allerg) played no role Some lheumatism specialists considei 
intermittent hydiops the neaiest approach (aside from serum sickness) to 
an “ allergic arthritis ” Supporting this view, Lewm and Taub presented 
a case of “ allergic synovitis due to ingestion of English -walnuts ” 

A boy, aged 16, had intermittent (every two to three months) stiffness and 
swelling of knees for 10 vears, attacks lasting 24 hours His parents had hay fever, 
and urticaria from strawberries and tomatoes, he did not A t>pical attack in knees 
was induced within 72 hours of eating the meats of half a pound of English walnuts 
Skin tests were positive to English w r alnuts onlv Subsequent provocative and ther- 
apeutic tests were positive 

“ Metabolic Aithntis' Aside from applying this term obliquely to 
atrophic or hypertrophic ai thritis and moi e directly to gout, current writers 
failed to stress, or clarify it furthei 

Endocnnc Aithntis The idea that endocrine disturbances may act as 
predisposing 01 aggraiating factors in atrophic or hypertrophic arthritis is 
admitted by many rheumatologists and emphasized by a few But this is 
a different matter from saying that a certain type of arthritis is due solely to 
the overfunction or undei functioning of one particular endocrine gland, 
in which case a true endocrine aithntis would exist (and not, for example, 
an infectious arthritis modified by endocnne factois) Ellman and O’Brien 
accepted a relationship between h)pei trophic arthntis and “endocrine im- 
balance,” presumably an ovarian deficiency until or without hypothyroidism 
or frank myxedema “ A louvered basal metabolism occurs in a notice- 
ably large number of these patients ” 

(But for hypertrophic arthritis to be a true endocrine aithntis due to hypo- 
thyroidism, a lowered rate must always be present, which it certainly is not — Ed ) 

Fmkle argued that arthritis may sometimes occur with myxedema 
Others (Schnitker et al ) have noted “chronic arthritis” occasionally m 
cases of spontaneous myxedema, and muscular pains m patients with in- 
duced myxedema (post-thyroidectomy) 

(According to Monroe, 1935, mjxedematous patients rarely have atrophic, often 
have hvpertroplnc, arthritis The percentage relationship was too low to justify 
1 e SArding myxedema a primary factor — Ed ) 

Peers, studying metabolic rates m various arthritides concluded that 
the true arthritic is a nonmyxedematous individual ’ The low me- 
tabolic lates seen fairly often in arthritic patients “are not due to a lack 
of thyioid hormone but are brought about m some other fashion " Tid) 
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also concluded that neithei hypothyi oidism noi hyperthyroidism is the 
primary cause of any chronic rheumatism, even though thyroid extract may 
help arthritics with low rates, “ there is no reason to ascribe any specific 
action to thyroid ” 

“ Chmactenc Aithntis ” This holds a precanous position in the family 
of arthritides It is placed in the classification of the Ligue Internationale 
Conti e la Rheumatisme as synonymous with “endocrine, metabolic, hypo- 
glandular rheumatism , villous arthritis , rheumatic gout , gout m women ” 
The classification of the British Medical Association includes “ chronic vil- 
lous arthutis, mainly occurring m women at or about the climacteric” 
Neither chmactenc nor villous arthritis is recognized by the classification of 
the British Ministry of Health, nor m the official nomenclature of the Royal 
College of Physicians Recently a subcommittee of the Royal College of 
Physicians listed “ climacteric arthritis (villous type) ” twice, deciding that 
it may produce either a “ rheumatoid type ” or an “ osteo-arthritic type ” 
of chronic arthritis 177 Thus, three views are held that “ climacteric or 
villous arthritis” does not exist (this view is held by most of us — Ed), 
that it is an entity with special clinical and pathologic features, or that it is 
an entity which produces now one, now another pathologic reaction 

Etiology of Chmactenc Arthutis Seven writers currently expressed 
their views theieon Although the majority believed that climacteric ar- 
thritis was due to some kind of endocrine deficiency, they were not certain 
just what kind The cause is probably hypothyroidism according to Thom- 
son, who nevertheless prescribed pituitary extract also in some cases a 
Court noted the disease in florid stout patients “ with signs of thyroid de- 
ficiency ” Gordon considered it “ an endocrine deficiency especially of 
thyroids ” Fox did not incriminate endocrmes but considered it due to 
“ disturbances of digestion, metabolism and excretion,” to “ toxic or 
metabolic factors ” due perhaps to “ the formation of abnormal substances 
01 to simple failure of excretion ” 

(Obviously the above writers were very hazy as to the cause None gave 
laboratory data indicating a consistent deficiency of ovarian or thyroid function 
It should not be difficult for those who believe in the entity to apply to reputed cases 
the newer laboratory methods for estimating ovarian and other deficiencies This 
would do much to settle the argument — Ed ) 

Clinical Aspects of Climacteric Arthritis There was no uniformity in 
the clinical picture presumably characteristic of “ climacteric arthritis ” 
Some regarded it as synovitis, others as arthritis According to Thomson 
it “ occurs exclusively m middle-aged women, affects the knees and occa- 
sionally one or more other joints, such as wrists ” It affects knees according 
to Buckley, knees but also first metacarpal joints according to Gordon 
a Court considered it “ a gradual increasing stiffness and pain in affected 
joints, usually the knees ” Fox separated “ climacteric arthritis ” or the 
“ arthritis of middle life ” from both atrophic and hypertrophic arthritis 
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He regarded it as “ difterent from the much more serious rheumatoid arth- 
ritis of the young, on account of its mode of onset and the order in which 
the joints are affected, its more favorable course, its limitation often to a 
few joints, and its occurrence m comparatively healthy people ” According 
to him, intermissions of one or two tears are not uncommon, after a few 
years there is comparative quiescence with localization m one or two or a 
few joints, a “ less profound constitutional disturbance, and thus a more 
favorable prognosis Incidentally, I have noticed in many cases that the 
arthritis has been almost or quite confined to the left side of the body ” It 
affects married women, especially those with children, much oftener than 
the single The average age of onset in Fox’s cases was 48 ( range, 37 to 
54) years 

Hall’s conception of “ menopausal arthritis ” was much more inclusive 
He studied 49 women who developed joint distress coincident with the onset 
of menopausal symptoms Of the 49 cases, 23 were “ castrates ” (two by 
roentgen-ray, 12 by operation, nine by unilateral oophorectomy with subse- 
quent “ stormy menopause , 26 experienced a physiologic menopause Of 
the castrates, six de\ eloped atrophic, four hypertrophic arthritis, 13 “arth- 
ralgia ” Of the others, 12 developed atrophic, five hypertrophic arthritis, 
nine arthralgia Thus menopausal arthritis simulated atrophic arthritis m 
18 cases, hypertrophic arthritis in nine cases, “ arthralgia ” in 22 cases Un- 
able to determine concentrations of urinary estrin or prolan A, Hall based his 
diagnosis of menopausal arthritis on the coincident appearance of meno- 
pausal and articular symptoms, but especially on the beneficial effect of 
estrogenic substances on the foimer Joints involved, m order of fre- 
quency, were hands, knees, neck, wrist, fingeis, ankles and lower back In 
marked cases 25 to 50 per cent of all joints were involved “ Arthralgia ” 
consisted of absence of swelling or of marked tenderness, heat, redness, 
crepitus or altered function, presence of irregular pain, morning stiffness, 
slight puffiness and tenderness, pams coming and going abruptly, often ap- 
pearing markedly at night, perhaps due to vascular spasm 

Pathology of Chmactei ic Arth? itis According to Thomson and a Court 
“ proliferative synovitis ” is primarily present, with fine crepitations audible 
and palpable on joint motion Fox and Gordon considered it different from, 
but often ending in, osteo-arthritis “ The typical change in the knee joint 
is a villous overgrowth of the synovial membrane, passing m a few years 
into a later stage of degenerative osteo-arthritis ” Hall’s views were noted 
4 o Fletcher the pathologic reaction “ may be rheumatoid in type, more usu- 
ally it is villous or osteo-arthritic ” 

Roentgenogi aplnc Changes of Climacteric Arthritis These were not 
specifically defined Scott found no radiologic picture characteristic of “ cli- 
macteric arthritis ” 

(We are dinded m our views Most of us do not recognize it as an entitv, 
behe\ing that it is a nnld senescent hypertrophic (degenerative) arthritis with or 
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without its commonly associated fibrositis_, or that it is atrophic arthritis in a patient 
at the menopause Its supposed pathology of primary and dominant synovitis, later 
associated with degenerative changes, presents a hybrid between that of atrophic 
and hypertrophic arthritis, or else represents a mixture of the two, the synovitis of 
mild atrophic arthritis coincidentally or subsequently associated with the inevitable 
degenerative changes of hypertrophic arthritis Matters could be distinctly clarified 
if the protagonists of the entity would present pathologic data on “typical cases” 
Do they present synovial pannus formation, ljmphocytic collections characteristic 
of atrophic arthritis, and the cartilage changes of atrcSplnc arthritis, do they demon- 
strate the usual picture of hypertrophic arthritis, or do they present a specific and 
unusual type of synovial and cartilage involvement ? — Ed ) 

Treatment of Climactenc Aitlmtis Usual treatment was thyroid ex- 
tract, weight reduction, correction of posture and flat feet 118 ’ 181 > 540 Iodine 
and pituitary extract were recommended 040 Fox, believing it a metabolic, 
not an endocrine, disturbance, did not recommend endocrmes but general 
measures to promote elimination and reduce strain The osteo-arthritic 
stage can be prevented, according to Gordon “If properly treated by in- 
creasing the local synovial activity, by heat, and other means, and by re- 
dressing the endocrine deficiency, especially that of the thyroid, the original 
arthritic process can be cured before any osteo-arthi ltis has supervened” 
Without details Fletcher recommended estrogenic therapy 

Intramuscular injections of theelin or progynon controlled menopausal 
symptoms m all of Hall’s 49 cases From 50 to 100 per cent of relief m 
joints was noted in 91 per cent of the 22 cases of arthralgia, 66 per cent of 
the 18 with atrophic and 44 per cent of the nine with hypertrophic arthritis 
Treatment and results differed in the castrates and those with a physiologic 
menopause Indmdual doses varied from 200 to 2000 rat units (1000 to 
10,000 International units) Some received 6000 rat units weekly Relief 
(50 to 100 per cent) of joints was experienced by 82 per cent of the cas- 
trates, by 65 per cent of the others The former required more than 2000 
rat units in oil per week , noncastrates required 2000 rat units or less weekly 
Usually at least six doses were necessary, doses being given at five to seven 
day intervals 

Ac> omegahc A) tin o patina Human “acromegalic arthritis” has been 
noted (for example, Erdheim, 1931) Silberberg produced its pathologic 
counterpart in guinea-pigs by injecting an acid extract of cattle anterior 
pituitary gland First noted were hypertrophy and hyperplasia of cartilage 
cells, first in the transitional, later m the sliding and piessure zone This 
proliferative process was then followed by liquefaction and degeneration of 
the growing cartilage, with ulceration of its surface Calcification of car- 
tilage was later noted Since similar or greater changes were produced in 
thyroidectomized guinea-pigs, the pituitary extract obviously acts without 
intermediation of thyroid 

Ai thrifts and Paiathyioids The arguments of those few physicians 
who “ without good evidence ” attempted to relate arthritis to hyperpara- 
thyroidism have been about silenced Wooton argued relationship, not di- 
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rect but indiiect, between -various articular diseases and parathyroids His 
“ commonplace viewpoint ” is veiy hypothetical and fanciful, with absolutely 
no scientific proof to support it Reviewing past arguments favoring a rela- 
tionship, Jessop, Wilder and Howell, Parsons and others agreed that none 
of the arthntides have any proved connection with hyperparathyroidism 
Apparently considering the argument “ closed ” or fruitless, most current 
writers on hypei parathyroidism did not even mention joints 

Although the skeletal pathology in clinical hyperparathyroidism is os- 
seous, not articular, it behooves rheumatologists to be familiar with hyper- 
parathyroidism because of its frequent “rheumatic-hke” symptoms The 
disease charactei istically 7 produces skeletal aches and pains particularly in 
the back (72 per cent) r3 The osteoporotic form of the disease (the earh 
stage of the classic tyqie without cysts or bone tumors, when symptoms are 
produced by generalized decalcification) is often diagnosed “rheumatism” 
One should suspect hy perparathyroidism in patients with generalized “ rheu- 
matic ” or “ neuntic pams ” or with unexplained arthritic pains of the nerve 
root type, 53 ’ 333 but only if they' (repeatedly 7 ) exhibit the classical chemical 
features In hy 7 perparathy roidism blood calcium and phosphatase and uri- 
nary 7 calcium and phosphorus are high, blood phosphorus is low 7 In chronic 
atrophic and hypertrophic arthritis the blood and urine calcium and phos- 
phorus are generally normal and blood phosphatase is normal or slightly low 

Several of the recent cases of pioved hyperparathyroidism presented 
“rheumatic” symptoms 

One patient’s chief complaint was pain in feet legs and back, seemingly affected 
bv weather, and the condition was treated as “ rheumatism ” for six months •' 6S An- 
other had weakness and severe pains m arms, lumbar region and legs called “ sacro- 
iliac strain and sciatica ” 17 The aches and pains of one had been called “ arthritis ” , 
another had pam and tenderness of a sacro-ihac joint limited motion of spine and a 
tender hip 80 One case of sevei e pam in neck, back, and both legs was labelled 
neuritis ” for eight years 233 

Others noted pains in back and shoulders on motion , 283 436 but specifically stated 
that the pains were not in joints In three cases of Merritt and Lattman, articular 
complaints were noted one patient had a painful swollen knee with cystic bone de- 
struction at the distal end of the femur another had a painful shoulder, hip and 
back, the third had painful, tender hands, forearms and shoulders called “chronic 
arthritis ” by a leading rheumatologist 

(We cannot be sure that these three cases were of hyperparathyroidism Chemical 
studies were incomplete or not done, biopsy was not made, the patients were treated 
by roentgenotherapy — Ed) 

Injections of parathormone in rats produced osseous and other lesions 
characteristic of clinical hyperparathyroidism but no articular lesions (John- 
son, 1932) Animals fed large doses of vitamin D will also develop similai 
osseous changes and metastatic calcification In addition to these, however 
Tang and Miltner noted degeneration and calcification in articular cartilage 
and intervertebral disks (lesions not noted m clinical hy perparathyroidism) 
The lesions disappeared after administration of vitamin D w r as stopped 
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For those interested in the general subject, its clinical types, chemical and 
ladiologic differentiation, urologic features, complications and treatment, 
several other excellent reports are available, m particular, Wilder and How- 
ell’s summary of 135 reported “proved cases” 42 71 » 201 > 212 > 2flS > 3W > 37s > 3SG > <*n, 

il2, 426, 456 

Chemical “ Atthtitis" or Arthralgia Arthritic patients receiving thv- 
roid extract sometimes note increased joint symptoms, presumably due to 
heightened sensitivity and lowered threshold for pam However, nonarth- 
ritic patients with myxedema, or with low basal rates without myxedema, 
commonly develop generalized arthralgia and particularly myalgia ( influenza- 
like) for a few days shortly after starting thyroid therapy (Plummer and 
Boothbv, 1927) One of the toxic manifestations of excess alkali therapy 
for duodenal ulcer is aching pam (“ grippe-hke ”) in muscles and joints 
(Hardt and Rivers, 1923) Such forms of toxic myalgia and arthralgia 
might be designated myalgia or arthralgia medicamentosa Genner has used 
the term “ paratherapeutic articular disturbance ” to indicate articular symp- 
toms from antisyplnhtic treatment Of 2235 patients under such therapy, 
79 (3 5 per cent) developed articular disturbances, usually polyarticular, 
generally only arthralgia, occasionally with slight swelling and redness 
Symptoms sometimes lasted months after therapy was stopped In two 
cases severe arthralgia necessitated hospitalization Bismuth, not arsphen- 
amine, was held generally responsible Of patients with arthralgia, 42 
per cent were receiving bismuth alone, 54 per cent arsphenamme and bismuth, 
and only 4 per cent arsphenamme alone Common signs of bismuth in- 
toxication were jaundice (116 cases) and erythema (148 cases) Although 
jaundice and arthralgia usually did not occur together, the combination was 
noted m 10 cases, jaundice appearing before the pam m three, after the pam 
m seven cases 

(No note was made on intensity of jaundice or any ameliorating effect of this 
type of jaundice on joint pam — Ed ) 

Wolf (1925) believed the arthralgia was caused not by a direct toxic 
effect of the medicine on joints but by an indirect effect through impairment 
of hepatic function, so that noxious autolytic products enter the blood stream 
and produce, among other effects, articular pam Genner favored a “ direct 
toxic-medicamental effect ” m spite of the frequency of hepatic symptoms 
“ The individual tolerance is dependent on the detoxicating power of the 
organism (largely dependent on hepatic function) and on the functional 
capacity of excretory organs When these safety valves fail to work prop- 
erly, toxic by-effects appear ” 

Miscellaneous Types of Joint Disease 

Synovitis, Transitory Synovitis of Hip Joints Children under eight 
years of age are affected Finder saw 22 cases subsequent to 1916 Symp- 
toms were a limp, pam frequently referred to knees, night cries, i estlessness, 
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often slight fever ancl leukocytosis Since synovia alone was involved, 
roentgenograms were negative Presumed causes were trauma and infec- 
tion Treatment included rest, traction, sometimes immobilization, physical 
therapy “ The outcome is uniformly good ” 

(May these not be cases of atypical atrophic arthritis ? — Ed ) 

Tenosynovitis Spencer leviewed features of the traumatic, suppurative, 
gonorrheal, syphilitic, tuberculous, and “ rheumatic ” types Early and ade- 
quate incision is necessary m synovial whitlow (suppurative tenosyno- 
vitis) 400 Cohen’s patient with “ tenosynovitis crepitans ” of a wrist, pre- 
cipitated by trauma, unrelieved by rest and physical therapy, had oxaluria 
and had had an oxalate renal stone Measures to stop oxaluria (special diet 
and medicines) relieved wrist pain within three -weeks Six other patients 
responded similarly Patients refused biops) Cohen recommended meta- 
bolic studies and this treatment in similar cases 

Stenosmg Tendovaginitis DcQueivain’s Disease Occupational trauma 
produces “ snapping thumb or finger ” caused by a localized thickening of 
the tendon as it passes with effort through a partially stenosed tendon sheath 
Tendons themselves are usually normal Although not uncommon, only 200 
cases have been reported Thirty-five new cases were noted (Burns and 
Ellis, Patterson, Zelle and Schnepp) A thumb is usually affected, with 
slight swelling and marked tenderness over the radial styloid Voluntary 
abduction or forcible adduction of the thumb is painful Conservative 
treatment is generally unsuccessful “ Immediate relief ” is obtained by 
simple incision of the constricting sheath 

Intel mittent Hydrai tlwosis It is uncertain whether this is a pathologic, 
or a peculiar physiologic, reaction of the articular lining or of those elements 
which produce synovial fluid Pathologic reactions in one case were slight 
thickening of the lining layer of cells without increased fibrosis or perivas- 
cular thickening (Ghormley and Deacon) In Collin’s case the total synovial 
cell count was 1600 per cu mm in one knee, 2500 m the other with 58 and 71 
per cent polymorphonuclears 

Synoviomas Black described a benign svnovioma arising from a tendon 
sheath or bursa of a hand following injury Its cells produced a mucinous 
fluid resembling synovial fluid Early symptoms of malignant synoviomas 
may resemble those of “ arthritis ” Synovial sarcomas are rare Knox re- 
ported 19 cases from the literature and three new ones Knee joints were 
affected nine times First symptoms were swelling, tenderness and pain, 
usually before, occasionally after, the appearance of a mass ThCy rarely 
arose in arthritic joints Malignant tumors of joints, bursae or tendons 
are fibrosarcomas or synovial sarcomas The latter are resistant to radia- 
tion, not cured by amputation 

Chondromas These were classified by Moore as (1) simple ecchon- 
droma, enchondroma, (2) compound osteo-, fibro-, myo-, angio-, papillary - 
chondroma, (3) malignant chondrosarcoma Simple or malignant second- 
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ary changes may develop, m order of frequency calcification, ossification, 
fatty degeneration, mucoid softening, cystic degeneration, surface ulceration, 
sarcomatous degeneration, chondroma-sarcoma Baker discussed osteo- 
chondromas, the commoner type A case of chondroma of the head of the 
fibula, described by Moore, was regarded most unusual because “ few parts 
of the skeleton are so seldom the site of pathologic affections and anomalies 
as the proximal end of the fibula ” Multiple loose bodies in joints most 
often arise from synovial osteochondromatosis, a metamorphosis of svnovial 
membrane into a benign tumor 1B4 ’ 105 

Hypei t) opine Pahnonmy-Osteo-Aitlu opothy A case with usual fea- 
tures was seen by Klme , the patient was a boy with pulmonary tuberculosis 
Aitlmtis and Sclci odcima A child developed cicatrizing morphea (cir- 
cumscribed scleroderma) over buttocks, legs, abdomen A few months later 
pain and tenderness involved knees, hips and ankles without swelling or in- 
flammation Ankylosis of hips, flexion of knees, stiffness of feet, bone 
atrophy and calcium deposits in patellar ligaments and Achilles’ tendon en- 
sued (Crawford) 

Supiatiochantcnc Calcification Calcified deposits near the greater tro- 
chanter may cause pain and disability of a hip Such deposits were found 
by Goldenberg and Levinthal in none of 100 patients under 15 years of age, 
in 30 (5 4 per cent) of 550 patients over 15 years, 20 affected the gluteus 
medius tendon, eight the bursa between the tendon of the gluteus medius and 
the greater trochanter, two the under surface of the gluteus medius Reflex 
spasm of the latter limited abduction and internal rotation of the lup The 
condition is analogous to that affecting the supraspmatous muscle in “ sub- 
acromial bursitis ” Surgical removal of deposits provides a cure 

Miscellaneous Condition ? Conditions which gne rise to symptoms 
which imitate arthritis were discussed by Kerr syphilitic dacty litis, bursitis, 
myositis or periostitis, scurvy, benberi, rickets, Raynaud’s disease, leprosy, 
cervical rib and the <;calcnm anticui syndrome, erytbralgia, penpheial 
neuritis 

(One might add lupus erythematosus, periarteritis nodosa, and others — Ed) 

Early symptoms of spinal metastatic carcinoma from the prostate are 
often considered arthritic In Duncan’s 85 cases with secondary growths 
m pelvis and spine, pain was usually worse at night, better when patients 
got up and tvalked Spinal motion was freer than in arthritic patients 
Rosh noted cases of Hodgkin’s disease with vertebral involvement 

Diseases of Muscles, and Fibrous Tissue, Fibrositis 

Fibrositis denotes swelling and proliferation of white fibrous tissue any- 
where m the body m response to injury and various toxic influences, with 
the secondary effect of pressure on arterioles and nerve filaments 4-5 It is 
no more one disease than is arthritis On the basis of supposed cause, 
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Slocumb noted these etiologic t) pes ( 1 ) primary fibrositis— unaccom- 
panied by and independent of, an) othei definite disease, (2) secondai) 
fibrositis — that secondary to some known cause or primary dominant con- 
dition such as ti auma, gonoi rhea, rheumatic fevei , gout, h\ pertroplnc or 
atrophic arthritis Tins gi oping for order indicates a present knowledge 
of fibiositis inferior e\en to that of aithntis Probably half the symptoms 
of hypertrophic aithntis are due to associated “ senile fibrositis ’ according 
to Hunt and Gordon who believe it is due not to foci of infection but to a 
metabolic fault fiom impaired circulation and faulty elimination Treat- 
ment of fibrositic nodules, so common with atrophic arthritis, will gne 
some lelief (Wilson) The gouty nature of some forms of fibrositis and 
lumbago w r as suspected 1 3<, ° 

Pinna) y Fibiositn This condition, of unknown cause and independent 
appearance is the most common type, “ the commonest form of acute or 
chronic rheumatism” (Scott Slocumb) Almost eter)one suffers wuth 
one of its foims at least once in his life Telling called it perhaps the 
commonest cause of persistent and recurring pam Copeman and Slocumb 
noted the tw r o stages of the lesion the earl) acute stage of eftusion a mild 
or set ere localized inflammatory (serofibrinous, not cellular) exudate per- 
haps seen as a puffy swelling , the latei stage of organization, with the pro- 
duction of fibrous thickening, nodules and cords 

The anatomic types w r ere listed 102 401 (1) intramuscular (‘‘muscular 

iheumatism,” “m)ositis,” “ m) ofascitis ”) , (2) pei larticular (capsular) 
fibrositis (“capsulitis,” “capsular rheumatism”) (3) bursal fibrositis, 
“ bursitis ” (4) tendinous fibrositis, foi example, palmar or Dupuytren’s 
fibrositis, (5) panniculitis, fibrositis of subcutaneous tissue, (6) perineural 
fibrositis, “ interstitial neuritis,” foi example some forms of sciatica and 
biaclual neuralgia 

Symptomatology This was reviewed by Slocumb and Copeman Con- 
sidering differences in situation of the disease it is obvious wh) symptoms 
are so protean The common characteristic symptoms of the various ana- 
tomic types were aching, stiffness and soreness particularly when the part 
is put on a stretch , little oi no objective changes except the palpable indura- 
tions , much fatigue, chilliness and general hypersensitn lty Many cases of 
indurative headache, lumbago, low back pain and intercostal neuralgia arc 
of fibrositic origin, also man) cases of “ central or interstitial sciatica ” 3 10 ' 

'"' 8 In sciatic fibrositis, pam is referred to the hamstring muscles and 
not to the ner\e trunk which is not even tender until later, reflexes are nor- 
mal and anesthesia and paresthesia are absent 102 1,0 Albee considers myo- 
fascitis the commonest cause of pain low in the back where there are so many 
lascial inseitions into bone and “ a more sluggish circulator) condition than 
elsew'hei e ” (But the blood supply of the back is rich — Ed ) Panniculitis, a 
fibrositis of subcutaneous fibro-areolar fatt) tissue, is characterized by dis- 
seminated superficial pea-like nodules, so that the skin wrinkles or puckers 
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when grasped between the hands The tissue is fatty, tendei, and biuises 
easily Normal fat is not tender or lump)' These and other features of 
panniculitis were described by Telling 

Pathology Data thereon are meager because biopsy is not often made, 
when made it reveals a vague pathologic picture Information is available 
concerning the nodules but not concerning the leaction responsible for such 
varieties as capsular fibrositis Sections of nodules from early cases of 
lumbago show, according to Douthwaite, no recognizable difference from 
the normal surrounding structures They give the microscopic appearance 
of normal excised muscle, since they represent a gel or local coagulum with 
no cellular infiltration, yet “the nodule is a very real thing ” Even chronic 
lesions reveal no characteristic or striking architectural ariangement, like 
Aschoff nodules, but are vaguely described as “ unhealthy fibrous tissue,” 
“ inflamed scar tissue ” (Copeman) Certain nodules are not tender, hence 
some ignoie them as of no significance, particularly because experienced 
persons can feel free nodules in “normal peisons” They are not normal 
but, according to May, always evidence of a previous attack of (sometimes 
subsymptomatic) fibrositis Even the nontendei ones are potentially 
troublesome 208 They are often difficult foi the inexperienced to palpate 
Cases of lumbar myofascitis with palpable nodules are in the minority, ac- 
cording to Albee, who failed to find measurable increases of thickness m 
affected regions The more seveie cases of fibiositis reveal the most 
nodules, tender or otherwise They aie usually tender, especially when a 
nerve twig is implicated, often exquisitely so, when they are pressed the 
patient squirms and muscles go into spasm To Douthwaite they do not 
represent septic emboli, if they did, massage would only aggravate the con- 
dition But for the very reason that film massage of nodules does often 
produce slight fever and malaise within 24 hours or so, Scott and Wilson 
believed they must contain bactena, probably streptococci and toxins, not 
toxins alone Even breaking down old hard nodules is likely to pioduce 
reactions (No data on cultures were given ) 

(Most American clinicians have been loath fully to recognize “ fibrositis,” be- 
cause its supposed pathology is so ill-defined, its symptomatology so subjective, its 
chemical reactions “normal” Others who recognize it as a distinctive symptom- 
complex worthy at least of clinical separation, are nevertheless disturbed by its 
insecure pathologic basis Those numerous physicians who, particularly m England, 
continue to write familiarly of the pathology of fibrositis would immeasurably 
strengthen their position if, instead of merely briefly restating oft-repeated comments, 
they would present formal studies with microphotographs showing, as well as pos- 
sible, the vague reactions which are considered so basic Until then they cannot 
escape the suspicion of being guilty of merely repeating what they ha\e read Manv 
have obviously accepted the work of Stockman (1920) but in the past 20 years of 
English “ fibrositology ” few l f any have formally attempted to corroborate or ad- 
vance that work — Ed ) 

Laboiatoiy Data The sedimentation rate is generally normal' 19 '' 
Stuart-Harris found no antifibrinolysins In stools, Albee found " his- 
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tamine m large quantities ” , to him an index of toxicit) possibly an etiologic 
agent 

(No quantitative data weie given — Ed ) 

Differentiation Slocumb studied 100 patients with periarticular and 
intramuscular fibrositis, the commonest forms 

About SO per cent of the patients had both types concurrently or consecutivelv , 
25 per cent each had one or the other type alone Since many cases of periarticular 
fibrositis are erroneously called “mild atrophic arthritis” (with its malevolent con- 
notations) differentiation is important The 100 cases of long chronic fibrositis 
("total disability 284 years, selection being made to allow maximal local and con- 
stitutional changes) were compared to 100 cases of atrophic arthritis, early cases 
being chosen to see how early the local and constitutional differences would be 
apparent Both groups experienced fatigue and nervous exhaustion Ten pounds or 
more were lost by 47 per cent of the arthritics, by only 7 per cent of the fibrositics 
Roentgenograms w'ere “definitely positive” in 86 per cent of the arthritics (although 
50 of them had had their disease less than a year), m none of the fibrositics (except 
those with occasional incidental senescent hypertrophic arthritis) The sedimenta- 
tion rate averaged 12 mm (1 hour) in the fibrositics (below 16 mm in 73 per cent, 
never over 32 mm ), 72 mm in the arthritics (normal in only 6 per cent, over 25 mm 
in 91 per cent, over 50 mm in 67 per cent) Rates were usually elevated within the 
first six w'eehs of arthritis Hemoglobin was below' 13 gm in only 5 per cent, below' 
12 gm in only 1 per cent of the fibrositics, below 13 gm in 42 per cent, below 12 gm 
in 19 per cent of the arthritics Occasional patients w'lth periarticular fibrositis 
exhibited one of these abnormalities, verv rarelv more most of the arthritics ex- 
hibited two or more definite, not slight, alterations 

In summary, periarticular fibroSitis is readily differentiated from even 
early atrophic arthritis by the characteristic and persistent negativity' of clin- 
ical, laboratory or roentgenographic evidence of intra-articular disease or 
constitutional reaction 

Cases of left-sided thoracic intramuscular fibrositis are occasionally called 
angina pectoris Some recognize “ mural fibrositis ” of the abdominal mus- 
culature, often mistaken for mtra-abdommal disease According to Wilson, 
pam referred to the abdomen results particularly when fibrositic nodules in- 
volve the eighth to the eleventh intercostal spaces Motion of these muscles 
may or may' not cause pam Differentiation often depends on finding tender 
intercostal nodules, pressure on which produces immediate referred abdom- 
inal pain “ or an attack of abdominal pam delayed for some hours or even 
a day or two ” 

Etiology The cause of primary fibrositis is unknown The usual con- 
jectures were entertained infection 270 , strain and chill 3> 69 ’ 102 ’ 106 ’ 151 , “ meta- 
bolic disturbances ” 60 150 , “ toxicity from intestinal infection or poor elimi- 
nation 3 , ” oxaluria 276 Generalized fibrositis is probably' an infection , chills 
and stiams produce localized fibrositis 150 - 151 > 27G 

(Reading current reports we, with Milliken, were “ left a bit vague as to whether 
myofascitis is due to focal infection, the phases of the moon, or the Hooier admin- 
istration ”— Ed ) 



1218 IIENCH, BAUER, GHRIST, HALL, HOLBROOK, KEY AND SLOCUMB 


Treatment Bor acute fibrositis the majority favored rest and heat If 
the patient is brave, Douthwaite recommended, even m acute cases, vigorous 
motion of the affected pait for 20 minutes, “ great, sometimes complete relief 
is obtained in half an hour ” In lieu of active motion, massage was given 
English writers again emphasized the “ supreme importance and curative 
value ” of their favorite remedy, deep massage “ to rub away the nodules ” 
“The only effective cure,” it is more useful if preceded by heat (Cruick- 
shank) No other treatment is of such value, the fibrotic change must be 
treated mechanically, treatment may be painful, tedious and prolonged (Tell- 
ing) “ Break clown the fibrous nodule and liberate the imprisoned toxins,” 
to be then eliminated by improved circulation Specially trained masseurs 
can do this, although it is painful they must persevere and not be alarmed 
by the patient’s easy bruising (Gordon) Hunt approved the continental 
axiom no cure without bleeding “Massage must therefoie be progres- 
sively strongei and deeper, and may be energetic enough to cause actual 
hemorrhages around the nodule ” Douthwaite also advocated “ deep mas- 
sage which will probably make the patient yell ” 

When such massage is too painful preliminary histamine ionization mai 
be useful 102 100 Wilson who of all wrote the most enthusiastically and in 
greatest detail on the technic and value of manipulative massage to break 
up the fibrotic nodules, claimed that in some cases it “ will m a few minutes 
relieve pain that has for many years accompanied ceitain movements of 
a joint ” “ Localized tenderness can be made to disappear within a 

few minutes ” Because such massage ipay “ pioduce a liberation of toxin ” 
and a reaction of fever and malaise within 24 to 48 houis, Wilson and Scott 
advised that a limited number of nodules be massaged at one session, and 
massage be given only every three to five days For old nodules too re- 
sistant to be “destroyed” by finger pressuie, Wilson described a technic 
utilizing the sharp but protected blows of a wooden mallet Manipulation 
and massage under anesthesia may cure certain cases of chronic lumbago 
“ within five minutes,” according to Douthwaite 

(From a limited experience with manipulative massage we cannot match the 
enthusiasm of our English colleagues, but American clinicians must use this treatment 
more extensively to criticize it authoritatively — Ed ) 

Numerous other measures were recommended Triple typhoid vaccine, 
streptococcal vaccine, injections of a local anesthetic or even simple needling 
of a nodule 102 106 , injections of saline or quinine urea hydrochloride 548 , bee- 
venom 57> 397 , histamine by injection or ionization 5 '- 102 100 ’ 157 ’ 390 ’ 481 , colonic 
lavage 3 10 " 10G , dietary and medicinal correction of oxaluna, acidophilus 
milk, warm climate, low caibohydrate diet, a raw vegetable diet 237 Gold 
is valueless 14 ’ 102 ’ 100 (A refreshing statement— Ed ) Scott noted “a more 
or less complete disappearance of local disability in 18 out of 25 cases ” of 
intractable fibrositis, usually of 10 or more years’ duration, from local in- 
jections of a “hpovaccine” (streptococci suspended m olive oil) into nod- 
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ules A local and general reaction like that from heai y massage \\ as induced 
within a few hours “ Persons who had been m poor condition for years 
regained their normal color and appearance in a week or two ” , symptoms 
abiuptly subsided, leaving the fibrositic region comparatively painless 

To avoid the common local fibrositis in the neck and shoulders pre- 
sumably caused by wearing too heavy coats, heavy clothing outside and e\ e- 
nmg gowns inside the house, with consequent trauma and chilling, Burt 
recommended warm, but light, clothes, and adequate sweating “ Skin- 
toughening cold showers ” may be prophylactic 350 

Dupuyh cn's Conti acture This starts as a firm, fixed nodule m palmar 
fascia, usually near the base of the ring finger, affects fascia not tendons, 
and is generallv eventually bilateral Of Meyerdmg’s 273 patients, 43 pei 
cent were physical, 55 pel cent mental, workers, 88 per cent were males, age 
of onset was 17 to 80 (av 54) }ears Of 273 patients with 448 affected 
hands, both hands were imolved in 64 per cent, the right alone in 25 per 
cent, the left alone in 11 per cent Fasciotomy is generally inadequate 
Palmar fasciectomy gave “ excellent lesults ” in 89 per cent of 117 hands 
Postoperative treatment included use of splints, heat, earl) motion, more 
active physical therap) after the fourth week 38 '‘’ 380 

Epidemic Diaphi ogmatic Plan odyma The “ de\ d’s grip ” is spreading 
westward m the United States epidemics were noted in late summer and 
fall of 1934 and 1935 72 cases in Illinois 30S and 22 m Colorado, 401 the first 
two west of the Appalachian Mountains and Mississippi Ri\ er , 1 1 cases in 
Cincinnati j6 ' and 282 in southwestern Ohio 285 A few patients noted pro- 
dromes fatigue, vague abdominal cramps Onset was usuall) abrupt, with 
sudden, severe pain m the region of the diaphragm (more often on its tho- 
racic than its abdominal side), lower thoracic wall, often the entire costal 
margin, also in the epigastrium and upper abdomen Pam shifted from 
side to side and came m repeated parox)sms (tuo to nine m all) Some- 
times present was pain in back, shoulders, head and neck Other symptoms 
were fever (100° to 104° F ), rapid pulse, leukocytes 3000 to 10,000, no 
eosmophiha, pallor, nausea, sweating, occasional diarrhea and chill Deep 
breathing was painful Pam and fever lasted 24 to 36 hours, occasionally 
three or four days, maximal pain was often between the fourth and twelfth 
hour The third parox)sm was usually the most painful After three or 
four days of quiescence a second short attack may appear Friction rub was 
generally absent (often present in European cases) When abdominal pain 
is severe, differentiation from “ acute abdomen ” is difficult , pam may be 
o\er McBurney’s point but is generally higher and bilateral, the abdomen 
is fairly relaxed The condition is also mistaken for pleurisy, herpes zoster, 
coronary thrombosis Recovery was usually rapid and complete Compli- 
cations were rare (orchitis once) 30S Treatment is symptomatic, morphine 
is required The cause is unknown Small’s (1924) plasmodial theory 
was not confirmed The disease is communicable incubation period being 
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three to seven days Blood cultures in six cases were sterile, biopsy of the 
latissimus dorsi muscle was “ negative ” 507 Age, sex and social status 
seemed unimportant Because it occurs in the mosquito season and nearly 
every one of Ins patients recalled a recent mosquito bite, Naugle suspected 
a mosquito-borne disease 

Myositis Ossificans Commonest sites for the traumatic form are the 
brachiahs anticus from injuries about elbow, the quadriceps femoris from 
“ Charley horse,” the abductor muscles m horsemen, the deltoids in infantry- 
men from gun-butt trauma, and the biceps brachn Hobart noted nine cases 
Hamada treated a young girl with myositis ossificans progressiva multiplex 

Calcified Intrainusculai Paiasitcs These, presumably cysticercus cellu- 
losae, produced countless discrete, ovoid shadows Vs to Vo inch in size 
throughout the extremities, abdomen, chest Muscle biopsy was refused 
(Lesoff and Schulman) 

Tnchmosis Asymptomatic trichinous myositis must be very common 
At neciopsy, McNaught and Anderson found living larvae in 24 per cent 
of 20 human diaphragms from persons aged 2 to 87 years The number 
of larvae was less than 20 per 50 gm of muscle in 79 pei cent No patient 
had had clinical trichinosis 

Mehtensis Infection of Muscle A case of degenerative myositis with 
temporary muscle atrophy from Malta fever was noted (O’Donoghue and 
Scott) 

Myopathies and N em ontuiculai Dtsordcis Further studies on metab- 
olism of creatine and creatinine in myopathies were presented 247,360 , also 
electromyographic studies in hysterical torticollis, Huntington’s chorea, par- 
alysis agitans 340 The use of ammo-acetic acid (glycocoll, glycine) was 
recommended not only for primary myopathies but also to relieve fatigue 
and creatinuna of muscle disturbances secondary to such conditions as 
nephritis, scarlet fever, hyperthyroidism, anemia, hyperinsuhnism (Terhune 
and Green) 

Diseases or Bursae 

The four intermetatarsophalangeal bursae have been ignored m litera- 
ture bursitis in one was noted 343 In Snodgrass’ case of compound cystic 
bursitis of a knee, the suprapatellar bursa and that in the gastrocnemius mus- 
cle were connected and both enlarged 

Subdeltoid and Subacromial Bmsitis Of the 140 bursae in the body 
(33 in each upper, 37 in each lower extremity) the subdeltoid is most often 
diseased (Echtman) Of 300 consecutive painful shoulders studied by Hag- 
gart and Allen 80 per cent were caused by subacromial bursitis, 6 per cent 
by arthritis, 8 per cent by myofibrositis, 6 per cent otherwise In Lee’s cases, 
trauma seemed to be a factor m 50 per cent, the right shoulder was affected 
twice as often as the left, 75 per cent of patients were males Many cases 
of Weeks and Delprat were preceded by upper respiratory infections Cur- 
rent ideas on etiology, differential diagnosis and therapy were reviewed 
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Echtman first applied cold applications, then heat, massage and manipulation , 
diathermy for cases with calcification, for stubborn cases galvanization or 
ionization with magnesium sulphate Lee used immobilization in abduction 
and external rotation, surgical xemoral of chronic painful calcium deposits 
Lattman stated that roentgen therapy rehe\ es pain and restores function 
faster than anything else good results were noted in 15 of 20 cases, one 
or two treatments reputedl) relieved pain m 24 to 48 hours Rapid relief 
may follow simple aspiration of bursal fluid, even the mere procedure of 
needling (multiple punctures at one session) is often helpful whether calcium 
deposits are present or not (Weeks and Delprat) Haggart and Allen ad- 
vised for acute bursitis exploration and drainage of the calcified material 
or procaine injection, foi chronic bursitis, physiotherapy , exercises (dia- 
grammed), occasionally procaine injections, for chronic adhesive bursitis, 
drainage of calcified material, manipulation to loosen adhesions, or procaine 
injections, physical therapy, exercises The latter cases without calcification 
may need elei ation and traction in a Balkan frame 

(Calcium deposits often rapidly disappear spontaneously Their surgical re- 
moval should be advised with caution — Ed ) 

Other Studies 

Aiticulai Rocvtqenoqiaphy The “articular space” as referred to by 
roentgenologists is a misnomer , it is not the true space but translucent inter- 
osseous material, cartilage and ligaments With improved technic, Wid- 
mann and Stecker visualized the true articular space m normal knees and 
shoulders, not elsewhere Friedman described an improved roentgenog- 
raphy to show lup joints laterally 

Arthioscopy Further observations on the technic and value of arthro- 
scopy and punch biopsy were reported (Burman, Mayer and Fmkelstem) 
The procedure was technically successful and caused little or no articular 
reaction, but diagnoses on specimens obtained at biopsy did not always con- 
form to those later made at surgical operation 

Ai ticulai Function A method for measuring and recording joint func- 
tion was described (Cave and Roberts) Jones applied engineering prin- 
ciples to the study of human joint lubrication and determined coefficients of 
friction of mterphalangeal joints The usual form of lubrication of human 
joints is by a fluid film which survives a load which can crush bone 

Aiticular Physiology The metabolic requirements of articular tissues 
must be known before one can properly discuss the problem of articular 
nutrition Bywaters studied the metabolism of normal and abnormal car- 
tilage and synovia 

Cartilage possesses slight but definite glycolysis which, per cell, is similar to 
that of rabbit liver or kidney The CO. present all comes from lactic acid Glycolysis 
was inhibited b\ fluoride, increased by phosphate Oxygen consumption of cartilage 
lias small but greatly increased b\ metlnlene blue The metabolism of synonal 
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membrane is about the same as that of othei adult tissue 1 ransformations affected 
by synovia seemed similar to those of ordinary connective tissue except for its very 
low respiratory quotient for which there is no compaiable figure Inflamed villi 
have an increased metabolism out of proportion to cell increases The metabolism 
of cartilage and synovia is similar in humans and hoises The cartilage metabolism 
of a hoise with degenerative arthritis, and of a woman with atrophic arthritis was 
normal Synovial fluid contains twice the amounts of glucose necessary for cartilage 

(For a better understanding of articular diseases many such studies are neces- 
sary — Ed ) 

The growth mechanism of articular cartilage as seen m animals of various 
ages, involves cell division, mitotic in the young, amitotic m older ones 
Elliott regarded amitosis an active process of tissue proliferation, not the 
result of mechanical insults, degeneration or mere necessity of increasing 
nuclear surface 

Further studies were made on the role of the reticulo-endothehal system 
m the deposition of colloidal and particulate mattei in articular cavities 
(Kuhns and Weatheiford) Colloidal and paiticulate matter is carried by 
blood to joints from various body tissues, skin, the gastrointestinal tract 
It is stored chiefly in histiocytes in synovia, also m bone marrow, lessei 
amounts m intermusculai septa and articular fat pads Mild inflammation 
m joints increases the deposition of such transported substances Local 
blocking of the reticulo-endothehal system is transitory, incomplete, and 
ineffective in preventing deposition of colloidal and particulate matter m 
joint tissues 

Muscle Physiology Studies on electrolyte changes m muscles during 
activity 1T1 and on the circulation in sti lated and plain muscles in relation to 
activity G were reported 

Physiology of Tendons Cronkite studied the tensile strength of 29-1 
human tendons from cadavers and autopsy mateiial Certain errors of 
technic were inherent m methods used Tensile strength ranged from 8700 
to 18,000 pounds per squaie inch of surface Right- and left-sided tendons 
did not vary in strength, nor did flexor or extensor tendons of hands No 
one tendon m the body was consistently strongest There was no correlation 
between tensile strength and age or cause of death A histoncal note on the 
origin of the teim “ ten do Achilles” appealed (Couch) 

Additional Of interest also were studies by Steindler on physical prop- 
erties of bone, by Bieiman on skm temperatuie as affected by -various phys- 
ical and chemical factors age, fe-vei, disease heat, cold, anesthesia, drugs, 
tobacco, whiskey, humidity, air motion 

CAMPAIGN AGAINST RHEUMATIC DISEASES 

The caliber of much of the work reported herein peimits one to agree 
with Weil that rheumatology is no longei “ that cloaca of ignorance ” so 
scornfully referred to by Haygarth The brightest side of rheumatism is 
the growing interest physicians are taking m it They realize the necessity 
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of meeting its challenge instead of sidestepping it ’" s Often the family 
physician, working with consultants and social agencies, will find at hand 
adequate facilities for managing Ins aithritic patients But the army of 
arthritic and cardiac cripples attests the inadequacy of our attack Although 
m the United States theie are more cases of chiomc arthritis and “ lheuma- 
tism ” than of cancer, tuberculosis and heart disease combined and although 
almost every state and count) has a special institution or other facilities fm 
treating tubei culosis, not a single county or state m the United States has 
a special institution for the care of arthritics except Boston which has the 
Robert Brigham Hospital 

(However, many hospitals and clinics have departments for the special stud}' 
and care of arthritics — Ed ) 

From a survey of 89 hospitals, Klmg concluded that none of the institu- 
tions, city or county, general, church, university or even orthopedic hospitals, 
are extending adequate facilities to arthritic victims All gave very low ad- 
mission lates for arthritics (0 85 to 2 3 per cent) There are about 646,000 
tuberculous patients in the countiy of which 363,000 aie bedridden To the 
87,000 beds available foi them, about 156,000 tubei culous patients are ad- 
mitted annually In other words, one of every four sick oi one of every 
two bedridden tuberculous patients is provided with institutional care, genei- 
ally for the duration of active disease In contrast, hospital facilities w ere 
available for less than 10 per cent (98,000) of our 1,020,000 bedridden 
rheumatic patients About 90 pei cent of beds for the tuberculous are free , 
very few fiee beds are available foi arthritics Physicians m charge of 
tuberculosis devote themselves largely to this disease, but most rheumatic 
patients aie cared for by “ physicians with little interest and very inadequate 
facilities ” Theie is therefore gieat need foi state sanatoria or community 
funds for hospitals and teaching centers to care for and rehabilitate those 
persons unable to attend spas and health resorts, and to allow study' of all 
aspects of these diseases 181 200 ’ 3 -° But to avoid a nai row viewpoint, rheu- 
matism centers should be established in connection with general hospitals 
and general clinics, not as segregated institutions for arthritis (Irons) 

In England also the few existing facilities merely touch the fringe of 
the problem, which must be attacked as was that of tuberculosis England 
must hav e a changed outlook, and realize that rheumatism although chronic, 
is an acute problem (Elman) In that country the disease is largely unchal- 
lenged The Red Cross Society Clinic in London is “ the only one m Eng- 
land solely devoted to treating rheumatic diseases ” Copeman reviewed its 
activities 80,000 to 90,000 patients (visits or registrations 7 ) are seen y'early 
‘ Every city and industrial center in England should be a candidate for such 
a clinic ’ Other angles of the campaign were outlined in Horder’s report 
of the activities of the British National Society for the Control of Arthritis, 
and in Van Breemcn’s report of the organization function and aims of the 
International League against Rheumatism 
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Denmark and Sweden are courageously facing the problem Kahlmeter 
regarded the value of Sweden’s specialized hospitals self evident Various 
other methods were adapted to bring rheumatic diseases undei control in- 
stitutions for research and for the training of rheumatism specialists, con- 
sultation clinics for lheumatic patients allied to hospitals and physical therapy 
units, proper development of spas, utilization of social service departments 
Noting the meager instruction on joint diseases given to medical students, 
Johnson believed instruction should be the duty of clinicians But clinicians 
already have too large a share of the cuiriculum and have inadequate hos- 
pital material to present because hospitals are so niggardly m the admission 
of arthritic patients Orthopedists, with their abundant (if late) material, 
should therefore accept the duty and welcome the opportunity to “ become 
physicians again ” The rheumatic problem should be taught in four wavs 
by lectures, ward classes, dispensary services, and in the libraries and labora- 
tories It should be taught, not dogmatically, that is not safe, not by an 
advocate of any one theory, one may be pleading a bad cause, not by an 
expei imenter, that is too complex foi the student It should be taught by 
the philosopher with a broad dispassionate viewpoint, by one who above all 
else avoids the semblance of authority 
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AN ARTICLE CONTRIBUTED TO AN ANNIVERSARY VOLUME IN HONOR 
OF DOCTOR JOSEPH HERSEY PRATT 

A RARE MANIFESTATION OF GOUT, WIDESPREAD 
ANKYLOSIS SIMULATING RHEUMATOID 
ARTHRITIS * 

By Alfred O Ludwig, Granville A Bennett, and Walter Bauer, 
F A C P , Boston, Massachusetts 

Ankylosis may occur in gout Such ankylosis results because of 
monosodium urate deposits in the articular tissues The presence or ab- 
sence of ankylosis in gout is dependent upon the extent of the urate deposi- 
tion, its location and the reaction of tissues involved Ankylosis in gout, 
however, is rare When it does occur, it is usually limited to one or two 
joints, most commonly the small joints of an individual 40 or more years 
of age, who has been the victim of gout for a long period of years 1 ’ 2 ’ 3 ’ 4 
Most of the references concerning ankylosis in gout are to be found m the 
writings of the latter half of the last century All too frequently, it is 
merely mentioned without describing the pathological changes encountered 5 
Others 7 ’ 8 ' 9 ' 10 ' l1 ’ 12 ’ 13 ’ 14 have described m detail the articular changes re- 
sulting from gout Virchow, as early as 1868, reported a case with com- 
plete ankylosis of the terminal phalangeal joint 6 of the great toe Rarely 
is widespread ankylosis mentioned, although Litten 15 reported such a case 
m 1876 

The present case is sufficiently rare to justify a published account be- 
cause of (1) The relative youth of the patient, (2) the severity of the 
gout, (3) the rapidity with which extensive intra-articular changes result- 
ing m widespread ankylosing deformities occurred, and (4) the clinical 
picture presented by the patient, which when first seen so closely simulated 
that of an individual with extensive rheumatoid arthritis 


Case Report 


F N , a white, single, native-born salesman, aged 28 years, was admitted to the 
medical wards of the Massachusetts General Hospital on December 17, 1934 

Family History There was no known occurrence of gout or arthritis in the pa- 
tient’s relatives His father, a very obese man, died of a cerebral hemorrhage at the 
age of SO 

Past Hist oi y The patient had never been ill except for attacks of measles, 
chicken pox, mumps and influenza, all without any complications He had injured 
the arch of hfs left foot playing foot-ball some years before the onset of the present 
illness This resulted in chipping of one of the small bones of the foot The bone 
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chips were removed in 1925 He had been an individual of extremely good habits 
and had always been fond of athletics prior to the onset of his present illness He 
used neither alcohol nor tobacco 

Dietaiy History His diet had always been very adequate and well balanced in 
every regard His consumption of meat had been normal He habitually ate liver 
once a week, but did not ordinarily indulge in foods of high purine content such as 
brains, kidneys, or sweet-breads He did not use chocolate or cocoa 

Piesent Illness In February 1927, at the age of 21, he had his first attack of 
arthritis The onset was sudden, without preceding infection or other prodromata 
such as one frequently observes m rheumatic fever, rheumatoid arthritis, or gonor- 
rheal arthritis He first noticed severe pain in the left ankle with marked swelling 
and redness It was exquisitely tender There was an associated fever The right 
ankle, both knees and both hips were subsequently similarly affected The arthritis 
was migratory in nature, tending to clear in one joint (but never completely) before 
another joint became involved With subsidence of the swelling, desquamation of 
the skm overlying the joint occurred The total duration of the attack was four to 
five weeks, following which all joint signs and symptoms graduall) disappeared He 
made a complete recovery without any residua He had received only symptomatic 
treatment A tonsillectomy was done in April 1927, as a preventive against future 
attacks Shortly afterward, he was accepted for life insurance 

He remained absolutely symptom-free and apparently well until March 1928, when 
he suffered another attack of acute arthritis, almost an exact duplicate of that of the 
year before in that it was of sudden onset, polyarticular and migratory in nature, 
with associated fever The same joints were involved This attack lasted four to five 
weeks and was again followed by complete recovery Recovery from this self-limited 
attack was credited erroneously to the use of several intravenous injections of ortho- 
lodoxy-benzoic acid 

In 1929, he experienced a similar attack of arthritis again followed by a year 
of complete freedom He suffered from a recurrence in 1930 during which he had 
involvement of the shoulders, elbows, wrists, and fingers for the first time Injections 
of “ serum ” were given without benefit This attack lasted about the same length of 
time He again made a complete recovery, but had two similar attacks of arthritis 
that same year 

During the next two years, he had two or more such attacks In 1932, he had 
dysuria on one occasion following which he passed a small amount of gravel (prob- 
ably small urate stones) This same year, he noted increasing stiffness of the ankles 
Since then, he has had to use a cane or crutches for walking In 1933, Ins right 
wrist and several fingers became stiff During the 12 months prior to admission he 
had four attacks of arthritis These had occurred in November 1933, March 1934, 
September 1934, and November 1934 The last of these attacks which began three 
weeks prior to entry caused him to seek further medical aid The onset had been 
sudden and was marked by swelling, redness and pain of the ankles, wrists, knees, 
lups, shoulders, elbows, wrists and fingers Following each of these last-mentioned 
episodes, there was increasing stiffness and deformity of the joints involved The 
temporomandibular and vertebral joints had never been involved 

The patient had been on a high vitanun-low carbohydrate diet since 1931 This 
was without effect on the joint symptoms but did result in a 45-pound weight-loss 

Comments on History 

This case histoiy is of impoitance in that it illustrates many diagnostic 
points characteristic of the gouty patient and his arthritis as well as some 
of the unusual features of this particular case 
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In attempting to make a couect diagnosis m the case of patients suffering 
from joint disease, an accurate lustoiy is most important A detailed 
history will enable one to suspect the correct diagnosis m the majority of 
the cases In the remaining few, a complete physical examination and one 
or two well chosen diagnostic laboratory tests ai e needed In an occasional 
patient, a biopsy may be necessary and most helpful In rare instances, the 
passage of time and further obseivations are indispensable 

In recent years, Hench 10 * 17 ’ 18 has tried to make the physicians of this 
country gout-conscious In attempting to do so, he has repeatedly stressed 
as have others 19 ’ 20> 21> 22> 23> 24 * 25 m the past the importance of an accurate 
history In many instances it alone is sufficient to make a “ presumptive ” 
diagnosis 16 Certainly a suspicious history should always call for a thera- 
peutic test with colchicin If marked or complete relief always ensues 24 
to 72 hours after the onset of colchicin toxicity symptoms, the diagnosis is 
for practical purposes established This therapeutic diagnostic test can and 
should always be carried out even if unc acid determinations aie not possible 
In this particular case, the history of recurrent attacks of aithritis, with 
absolutely complete freedom from joint symptoms between each attack for 
a period of five years befoie any permanent joint changes took place, is of 
itself highly suggestive that the patient had suffered from recurrent gouty 
arthritis which had finally become chronic 

Recurrent polyaiticular, migratoiy arthritis with associated fever m a 
young adult would naturally suggest the possibility of recurrent or cyclic 
rheumatic fever In this case, however, there were no preceding upper 
respiratory infections nor any of the other precipitating factors occuinng 
some 7 to 14 days prior to the onset of each attack of arthritis which aie so 
frequently observed in rheumatic fever None of the associated symptoms 
of rheumatic fever such as weight loss, skin eruptions, nodules, nose bleeds, 
tachycardia, precordial pam, etc, was present Furthermore, with migia- 
tion of the arthritis, the pieviously affected joints did not clear so promptly 
as they regularly do m rheumatic fever There were no symptoms sugges- 
tive of heart disease such as one might lightly expect m a patient who had 
had so many recurient attacks of lheumatic fever 

Polyarticular involvement occurs m about 5 per cent of all cases of 
gout 16 The younger the individual, the more likely it is to be polyarticular 
The polyarticular involvement may be simultaneous or of the migratory 
type This form of gout rarely imolves the large toe and the attacks are 
of long duration, usually weeks instead of 7 to 10 days The fever is 
more marked and may last weeks This type is rarely afebrile 25 It sig- 
nifies severe gout It is frequently misdiagnosed rheumatic fever 

A specific infectious arthritis due to the gonococcus is sometimes char- 
acterized by recurrences We have seen one individual who experienced 
eight such recui rent attacks of arthritis due to a latent focus In such in- 
stances, the story is quite characteristic There is usually an exacerbation or 
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recurrence of the gemto-ui mary symptoms Pai ticularly is this true in the 
male On the same day or a few days later, the patient experiences a chill 
or chilly sensation followed by fever and migratory aches and pams or a 
migratory aithntis This usually subsides aftei a day or two, leaving one 
or two joints involved which may show mild or severe inflammatory signs 
with a corresponding amount of joint pam, etc Rarely does it remain 
polyaiticular Although the swelling and other signs of inflammation may 
be quite severe, they are rarely of the same severity as those seen in gout, 
where the swelling is more marked, extending further beyond the joint 
margins than in any other type of arthritis, with the possible exception of 
certain cases of septic arthritis Acute gouty arthritis more nearly re- 
sembles septic inflammation or extensive cellulitis There may be an asso- 
ciated lymphangitis In gouty aithritis, the pain is severe, often described 
as crushing, worse during the night, letting up in the early morning The 
patient protects the joint in every way possible The overlying skin is 
red, tense and shiny The superficial veins are maikedly distended The 
tenderness is exquisite As the tenderness subsides, pitting edema is de- 
monstrable With disappearance of the joint swelling, desquamation of 
the cuticle and itching follow 

Rheumatoid arthritis m 18 per cent of the cases is characterized by an 
atypical onset and in 7 per cent may remain atypical for some time, hence 
the more appropriate name atypical rheumatoid arthritis 32 This is the 
group which is all too frequently labelled focal infectious, toxic or non- 
specific infectious arthritis The first attack is often acute in onset in an 
individual who had previously considered himself well These patients are 
usually robust and not the asthenic type of individual with evidence of in- 
creased vasomotor activity, etc The attack may or may not be associated 
with an acute infection or an obvious focus of infection The joint in- 
volvement is usually asymmetrical It may be polyarticular and migratory 
The monarticular form is encountered Recovery from the first attack may 
be complete and if so is often ascribed to some therapeutic procedure 
whereas it truly represents the fiist self-limited attack of an acute, atypical 
rheumatoid arthritis followed by apparent recovery The remission fol- 
lowing such an attack is -variable It may be of only a few months’ dura- 
tion, occasionally a year However, in most instances, it will eventually 
be followed by a relapse An individual may have a number of such 
recurrences and remissions before the disease becomes chronic As a rule, 
the remissions are not complete Frequently there remains certain tell-tale 
evidence of the previous joint m\ ol\ ement Rarely if ever will one en- 
counter a case of rheumatoid arthritis with a history similar to that of the 
patient herein described, of 12 or more acute attacks of arthritis each 
followed bj absolute and complete recover} without residual joint de- 
formity The marked joint signs, subsequent desquamation, itching, etc , 
seen in this case are not encountered m atypical rheumatoid arthritis At 
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the stage of atypical rheumatoid arthritis where many joints are deformed 
one will usually find that the joint involvement, particularly of the small 
joints, is symmetrical 

The typical case of rheumatoid arthritis with preceding constitutional, 
vasomotor and neurological symptoms, insidious m onset, characterized by 
symmetrical joint involvement (usually the small joints), should rarely if 
ever be mistaken for any type of gouty arthritis In cases with chronic 
joint deformity with ankylosis due to gout, tophi and other evidence of the 
disease will be present 

The eliciting of a history of renal colic with the passage of a stone or 
giavel m an individual suffering from recurrent aithritis should always lead 
one to suspect gout as the cause of both symptoms 

This patient is of further interest because of the early age (21 years) at 
the time of onset of his gouty arthritis The average age of onset has been 
recorded as 40 years 10 ’ 25 Pratt states that the youngest case he saw with 
tophi was a man of 28 years 25 He further states the disease seldom de- 
velops before 20 years of age One patient observed in this clinic may 
have had his first attack at nine years of age (it was diagnosed tuberculosis 
of the hip at that time and he was treated with plaster casts) From the 
ages of 14 to 19 he had numerous recurring attacks of polyarticular migra- 
tory arthritis accompanied by fever They were always followed by com- 
plete recovery They had always been diagnosed rheumatic fever although 
he had no endocarditis When first seen at 19 years, he had a whole 
blood 20 hyperuricemia of 9 2 mg per cent It has continued to run between 
12 3 and 14 8 mg per 100 c c serum 36 - 2 9 - 30 He has since developed tophi 
(age 20 years) Undoubtedly such cases of gout are frequently mis- 
labeled rheumatic fever because of the youth of the patient and the close 
similarity to rheumatic fever Such mistaken diagnoses can be avoided 
if we will become gout-conscious Repeated careful questioning at each 
visit will often result m the patient being able to recall earlier attacks which 
he had failed to mention at the time of his first visit Such attacks fre- 
quently follow slight athletic injury, and are diagnosed sprain or strain, 
although the severity and duration of symptoms are consistent with a 
monarticular form of gouty arthritis 

In this instance, there was no family history of gout There can be 
little doubt that the frequency with which data indicating heredity are 
obtained depends upon the degree of thoioughness of the inquiry Again 
oft-repeated questioning on subsequent visits plus repeated questioning by 
the patient of his relatives will result in positive information which had 
been denied previously 

This patient knew of no precipitating factors He did not consume 
excessive quantities of high purine foods and his attacks did not follow 
gastronomic sprees ^Ve were unable to elicit evidence of attacks following 
major or minor physical trauma, such as fractures, dislocation, injury 
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weanng of tignt shoes, after unusual use of a joint, etc, 57 nor did they 
follow “ physiologic trauma ” resulting from protein thei apy, severe purg- 
ing, loss of blood, exposure to cold and wet, etc 17 He thought worry might 
have contributed 17 Such precipitating factois should always be sought 
In this case neither of the patient’s operations induced an attack 17 Hench 
has repeatedly stated “ suspect gout m cases of acute post ope) at we aithntis 
Pa) ticalai ly in males ” 17 This warning is well worth remembering 
Operative procedures may also induce an exacerbation of rheumatic fever 
In such instances there is the usual latent period of sev en to 14 daj s between 
the operation and the onset of the arthritis Although rheumatoid arthritis 
is frequently followed by immediate improvement, usually shortlived, fol- 
lowing surgical procedures, it is occasionally activated or increased in 
severity This is probably an effect of the ether anesthesia and not due to 
the removal of an obvious focus of infection 

The prodromata preceding an attack of gouty arthritis are variable 
Some state that they feel their best before each attack, others complain of 
nausea, indigestion, melancholia, polyuria, nocturia, stiffness, aching, etc 



Fig 1 This schematic chart depicts the frequency of the recurrent attacks of acute 
disabling gouty arthritis experienced by this patient It will be noted that one such attack 
occurred each spring for the first four > ears They then increased in frequency Residual 
joint changes were present after the first five years (Each peak represents an attack The 
solid black area from 1932 on indicates the approximate disability present ) 


From figure 1 it will be noted that the attacks first came once a yeai, 
usually in March or April More attacks occur between April and June 
than at any other time of the year 17 After four years, the frequency of 
attacks inci eased to two to four per year and at the end of five years, the 
patient had residual joint deformity The time between the first and second 
attacks is variable It may be months or years In 100 cases, the patients 
avei aged one attack every 1 7 years 10 The average for each attack was 13 
days 1 he interval between attacks becomes less with each subsequent 
attack until chronic joint deformity becomes evident To have as marked 
ciipplmg at the end of five >ears as was noted m this case is most unusual 
Such marked crippling is moie apt to be seen m the polyarticular form and 
lepresents the more severe type of gout Onl) 2 per cent of cases of gout 
are chronic from the onset 10 

An important thing to remember is that gouty patients feel unusually 
well between their attacks, as one patient stated, “ mj arthritis is almost 
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EV 2 This anterior view of the patient shows the degree of disability present at the 
BIG £ 1 c.innort himself because of the flexion contractures of the knees 

time of entry He had to ® u PP°/i ^d ef ormhy of the left foot is apparent The manner 

»nd ca/e ,.r,es ,o ,ll„s«ra,e the Me™,,, as of the 

elbows, wrists and fingers 


f 
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unbearable, yet between attacks, I am as fit as a fiddle ” The attacks 
arthritis are self-limited Many of the so-called specific therapeutic me; 
ures for rheumatoid arthiitis such as vaccines, sera, colloidal mjectio: 
removal of infected foci, colonic irrigations, endocrine therapy, etc , ; 
prescribed and erroneously given credit for curing an attack of rheumati 
arthritis, whereas the patient was suffering from a self-limited attack 
gouty arthritis 

Physical Examination 

The patient was examined on December 17, 1934 He was a fairly well 
veloped, moderately obese young man (figuie 2) The skin of the hands was c 
and moist There were erythematous patches on the skm of the cheeks and fo 
head, with scaling of the forehead Biownish pigmentation of the skm was pres 
over the dorsum of the hands and feet, the fingers, and the toes Over the mt 
phalangeal joints of the fingers, the skm was dry and scaling The eyes, ears, nc 
throat and sinuses were not remarkable The tonsils were out The teeth and gu 
were m good condition The lungs were normal to percussion and auscultation 1 
heart was normal in size, the sounds of good quality, the rhythm regular, and th 
were no murmurs The systolic blood pressure was 124 millimeters of mercury, 
diastolic 90 Examination of the abdomen revealed no abnormality The knee je 
were difficult to obtain, other reflexes could not be tested because of the extens 
joint involvement The prostate was normal Prostatic massage yielded no secreti 

There was a lesion resembling a tophus on the left ear Nodular enlargem 
of the left olecranon bursa was present There was a suggestion of beginning si 
cutaneous tophi over the terminal phalangeal joint of the light index finger (figi 
3 A) 
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Examination of the Joints All the fingei joints were affected Theie was a 
slight flexion deformity of the terminal phalanges of the second, third, fourth and 
fifth fingers of both hands The mterphalangeal joints of the right second, third and 
fourth fingers were ankylosed m a position of 10° hyperextension The left second, 
third and fourth fingers were similarly involved (figure 3 A) There was slight 
flexion of the left fifth mterphalangeal joint Ankylosis, with slight flexion de- 
formity, and subluxation of the mterphalangeal joint of the left thumb weie noted 



Fig 3B Fig 3C 


There was tenderness and limitation of motion of the metacarpophalangeal joints on 
both sides, more marked on the left The grip of the right hand was poor, and there 
was inability to flex the fingers The grip of the left hand was fair The skin over 
the finger tips was atrophic There was marked atrophy of the interosseous muscles 
of both hands Lateial pressuie applied to the palms proved to be painful on both 
sides The right wrist was completely ankylosed m 35° of flexion The elbows 
could be fully flexed, but they lacked 10 to 15° of extension Theie was no limitation 
of motion in the shouldeis, although pam resulted with extremes of motion The 
dorsal and lumbar spine showed very slight limitation of motion in all directions 
The cervical spine was normal The sacro-ihac joints were normal The temporo- 
mandibular and sternoclavicular joints were unmvolved There was about 40 per 
cent limitation of motion in all directions m both hips The right knee was limited 
m motion It lacked 30° of full extension Flexion was possible to an angle of 60° 
The left knee lacked 15° of full extension, and could be flexed only to about 60° 
The quadriceps pouch insertion was thickened on both sides Grating was palpable 
on motion of both knees The patellae were not movable Synovial thickening and 
u regularities of the articular margins of the knees could be detected on palpation 
The^left ankle was nearly completely fused tn 10° of extension, only a jog of motion 
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being present in any direction Motions of the right ankle were markedly limited 
Both feet were almost completely fixed Lateial pressure applied to the meta- 
tarsophalangeal joints was painful Only slight flexion or extension of the toes 
was possible All of the toes deviated laterally 

Comments on Physical Examination 

The admission diagnosis was chronic infectious or rheumatoid arthritis 
The diagnosis of rheumatoid arthritis after complete physical examination 
seemed justified because the patient exhibited many of the featuies com- 
monly encountered m this disease, increased vasomotor activity, brownish 
pigmentation of the skin of the hands and feet, widespread joint involve- 
ment with extreme ankylosis (figure 2), the characteristic appearance of .the 
hands and fingers (figure 3 A) (shiny atrophic skm with hyperextension 
and flexion type of deformities of the fingers) and supposed rheumatic 
nodules m the olecianon bursa (figure 4) However, subsequent examina- 
tions revealed a suggestive tophus in the left ear (figure 5) Dissolving 



Fig 4 Photograph of the left olecranon bursa It contained numerous, hard, nodular 

tophi 

tiic material obtained from this lesion with hydrochloric acid revealed uric 
acid crystals The material gave a positive murexid test This finding 
led to the suspicion that the olecranon bursa and the swelling over the ter- 
minal phalangeal joint were also tophi Subsequent examination of material 
obtained from them confirmed this suspicion 
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If one suspects gout, he should make a diligent search for tophi Sub- 
cutaneous tophi are most commonly found in the helix of the ear They 
are white, cream-colored, or yellow, varying in size from that of a pin head 
to a pea Except in severe gout they rarely appear before 10 years 10 



Fig 5 Tophus seen in the right ear 

They are pathognomonic of gout but should never be considered such until 
the monosodium urate ciystals have been demonstrated or until a positive 
murexid test is obtained They are also found m the caitilage of the nose, 
along the tendons of fingers, hands, toes and feet and the patellar tendons, 
patellai and olecranon bursae The last-mentioned should not be confused 
with the bursal and subcutaneous nodules of rheumatoid arthritis (figure 6) 
or rheumatic fever When the skin overlying a tophus breaks down, a 
mixture of chalk and watei is discharged The old discharging topln con- 
tain hard chalk-like material 

Although gout commonly affects the big toe, it does so in only 54 pet 
cent of the cases m the initial attack 1G As can be seen from this case, al- 
most any joint may be involved This is true whether the arthritis is 
mono- or polyarticular Evidently the spine and sacro-iliac joints are 
rarely involved Joint effusions do occur The temporomandibular and 
sternoclavicular joints, relatively frequently involved m rheumatoid 
arthritis, are rarely affected m gout 

If the initial examiner had been gout-minded, he would not have over- 
looked the ear tophus and would have conectly interpreted the olecranon 
bursitis 
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Interpretation of Roentgenograms 

Decembet 1934 Roentgenological examination showed extensive changes in most 
of the joints examined The joint spaces of the middle phalangeal joints of all the 
fingeis wete narrowed Irregularity of the articulai surfaces was present m the 



Fig 6 Rheumatic nodules in the olecranon bursa of an individual suffering from rheuma- 
toid arthritis The nodules had been present for one year 

middle phalangeal joints of the little fingeis, the left being fused (figure 7) Simi- 
lar changes were seen in some of the terminal phalangeal joints of both hands 
(figure 7) There was gross destruction and deformity with partial dislocation of 
the first and second left metacai pophalangeal joints The right wrist showed irregu- 
larity of the joint surfaces with narrowing of the joint spaces The changes in the 
left wrist were slight There was narrowing of the joint space of the elbows The 
film of the pelvis showed irregularity and indistinctness of the outline of the left 
sacro-iliac joint There were marked hypertrophic changes about the right knee 
(figure 8) An anteroposterior view of the left knee showed narrowing of the joint 
space (figure 8) fdue m part to the flexion deformity) There were small irregular 
areas of decreased density in the central portion of the articular surfaces of the femur 
and the corresponding area of the tibia The feet and ankles showed changes similar 
to those seen m the wrist and finger joints (figures 9 and 10) There was calcifica- 
tion of pelvic and leg vessels 

Diagnosis All of these changes were thought to be consistent with infectious 
arthritis The hypertrophic changes m the knees were interpreted as being secondary 
to a previous infectious arthritis 

March 1936, 16 months lata At this time the joint changes mentioned above 
were found to be more extensile The narrowing of the joint spaces had increased 
There was more new bone formation and the deformity of joint surfaces was more 
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Fig 7 Roentgenograms of the hands, showing decalcification of the bones of the fingers 
in the region of the joints Narrowing of many of the phalangeal joint spaces is present 
Similar changes are present in the terminal phalangeal joints Irregularity of the articular 
surfaces of the middle phalangeal joints of the little fingers is seen, the left being fused 
The punched-out area in the distal end of the phalanx of the right second finger appeared in 
one year’s time There is marked destruction of the metacarpophalangeal joints of the first 
and second left fingers The distal end of the phalanx of the right third finger is ampu- 
tated The right wrist shows irregularity of the joint surfaces and narrowing of the joint 
spaces 



Fig 8 Anteroposterior and lateral views of the right knee, showing some decalcifica- 
tion of the bones, narrowing of the joint space and marked marginal overgrowth of the 
femur and tibia 
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marked The distal extremity of the right third finger had been amputated (surgical) 
(figure 7 ) There was partial fusion of some of the tarsal joints There was 
obvious destruction and deformity of both the first as well as the second left meta- 
tarsophalangeal joints Localized punched-out areas were present m the bones of 



Fig 9 Anteroposterior roentgenogram of the feet demonstrating decalcification of the 
ends of the phalanges and joint narrowing Areas of destruction and punched-out areas are 
present in the bones of both the first metatarsophalangeal joints 


the distal extremity of the middle phalanx of the right index finger, and adjacent to 
both first metatarsophalangeal joints (figures 7 and 9), as well as at the superior 
margins of the left os calcis There were similar but less marked areas of destruction 
in the metacarpophalangeal joints of the left first and second fingers, the right fifth 
finger, and the proximal phalangeal joint of the fifth finger Bone atrophy was 
present to a marked degree m the bones of the ankles, moderate in the hands and feet 
There was some soft tissue thickening about the joints showing bone destruction The 
disease was symmetrical m character, several of the phalangeal, metacarpophalangeal 
and metatarsophalangeal joints being normal There was calcification of the blood 
vessels m the lower extremities 

Roentgen-ray examination of the teeth showed unerupted upper third molars, and 
several malposed teeth Roentgen-ray study of the sinuses, lungs, heart, abdomen, 
colon, kidneys and gall-bladder revealed no abnormalities 

Comment on Roentgen-Ray Interpretation 

The loentgen-ray findings suggestive of gout are punched-out areas, 
usually 5 mm or greater m diameter, most commonly located m the sub- 
chondral bone of the base or head of the phalanges of the hands and feet 
Such changes may be late in appearing In Hench’s series, 30 19 cases with 
tophi and hyperuricemia had had their disease 28 jears oi longer and }et 
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no roentgenograplnc changes were present Marginal hypei trophy of the 
bones involved is a frequent finding These subchondral punched-out areas 
are not to be confused with those seen m hypertrophic arthritis and rheu- 



Fig 10 Lateral view of the left foot showing the marked decalcification, destruction of joint 

surfaces, and ankyloses 

matoid arthritis In the latter, generalized decalcification is usually present 
Occasionally similar findings are encountered m the case of the gummata of 
syphilis, lepiosy and yaws as well as m tuberculosis and sarcoid 

In this case the roentgen-ray findings were most misleading because of 
the widespread involvement, marked destiuction and defoi mity, decalcifica- 
tion of the bones of the involved joints and obvious ankylosis These 
changes resemble more nearly those of a specific infectious arthritis or 
'-^rheumatoid arthritis Marked hypertrophic changes at so early an age 
are most commonly secondary to a preexisting rheumatoid or specific in- 
fectious arthritis These joint diseases, we should bear m mind, do cause 
sufficient joint damage so that subsequent wear and tear changes in these 
altered structures lead to premature development of well marked hyper- 
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trophic changes Without the clinical history, the roentgenologist could 
not be expected to make the correct diagnosis 

The finding of arteriosclerosis at the age of 28 bears out the finding of 
others 24 ' 25 that arteriosclerosis appeals at an earlier age m gouty subjects 

Laboratory Data 

Hemoglobin (Tallquist) 90 per cent Red blood cell count 4,560,000, white blood 
cell count 15,000 The differential leukocyte count showed 78 per cent polymorpho- 
nuclear neutrophiles, 16 per cent lymphocytes and 6 per cent large mononuclear cells 
The maximal urine concentration observed was 1 012 The urine specimens contained 
neither albumin, sugar, nor diacetic acid The sediments were negative except for 
occasional leukocytes and hyaline casts Stool examinations were negative The 
Hinton test was negative A gonococcus complement fixation test was negative The 
sedimentation rate (Ernstene-Rourke method 47 ) was 0 89 to 13 mm per minute, 
0 35 mm per minute being the upper limit of normal The serum non-protein nitro- 
gen ranged between 20 and 27 mg per 100 c c The fasting whole blood uric acid 
was 5 2 to 6 5 mg per 100 c c (Folin method 2S ) for which the upper limit of normal 
is 5 0 A fractional intravenous phenolsulphonephthalein renal function test showed 
a 13 per cent excretion in the first 15 minutes, 10 per cent m the second 15-mmute 
period and 23 per cent in the second half-hour, a total of 60 per cent This, accord- 
ing to Chapman’s 27 data, indicates definite kidney impairment The bromsulphthalein 
liver function test was normal The blood cholesterol values were always normal 
Fasting gastric analysis revealed no free hydrochloric acid After histamine injection 
it reached 15 The arterial-venous sugar tolerance curve after the ingestion of 100 
grams of glucose was as follows 



Arterial 

Venous 

Fasting 

96 

97 

One-half hour 

166 

153 

One and one-half hours 

242 

218 

Three hours 

159 

146 

Four hours 

100 

97 


No gljcosuria was observed during the test 

Comment on Laboratory Data 

A mild to moderate leukocytosis is always observed in patients with 
gouty arthritis Evidence of mild renal impairment such as found m this 
case is not an infrequent finding m gouty patients 16> 2S> 28 Many of them 
die of uremia 28 Therefore, one should remember the statement “ chronic 
arthritis associated with distinct renal impairment suggests gout until proved 
otherwise ” 1G Urinary gravel and renal stones were present m 12 of 100 
cases 16 Achlorhydria appears to be no more frequent m gouty patients than 
in other individuals An abnormal peak type of sugar tolerance curve such 
as seen m this patient has been observed in other gouty patients as well as in 
patients with rheumatoid arthritis 32 That this is of no diagnostic signifi- 
cance is shown by the fact that m other individuals with the same types of 
joint disease normal sugar tolerance curves are observed We have fre- 
quently observed an increased sedimentation rate in gout 32 In several in- 
stances the rates have been as high as 2 0 mm per minute Such increases 
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are not necessarily related to alterations m the serum proteins because in 
several instances they have been noted in subjects having normal serum 
albumin and globulin values 32 


Subsequent Course 

During his hospital stay, the pabent experienced numeious attacks of arthritis, 
varying consideiably in seventy (figure 1) Some were extremely mild (+), others 
quite disabling and extremely painful (+-}-++) One such attack lasted two weeks, 
involved most of his joints and was accompanied by a temperature of 103 5° F 
(rectally) at times Such attacks always responded very promptly to colchicm 
(grains 1/120 every 1% hours), provided it was given until toxic symptoms (nausea, 
vomiting and diarrhea) appeared Eight such tablets were usually necessary The 
course of his gout and of the hyperuricemia was not materially influenced by a low 
purine diet over a period of three months 29 The seventy and frequency of his 
attacks while on a low punne diet did bear a relation to the urinary uric acid con- 
centration (table 1) 

Table I 


Showing the Relationship Between the Uric Acid Excretion and the Attacks of Arthritis 

Concentration of 


Date 

Urine Volume 
c c 

Uric Acid 
Excretion 
mg 

Uric Acid 
mg per 100 c c 
Urine 

Symptoms 

1/28/35 

1540 

580 

37 6 

0 

1/29/35 

1380 

670 

48 5 

0 


1450 

1040 

71 7 

+ 

1/31/35 

1730 

1250 

72 2 

+ + 

2/1/35 

1920 

2180 

113 5 

+ + 

2/2/35 

1680 

2180 

129 7 

+ + + 

2/3/35 


1890 

125 0 

+ + + 

2/4/35 



100 0 

+ + 

2/5/35 

1960 


70 4 

+ 

2/6/35 



67 1 

+ 

2/7/35 


BBS* 

51 1 

+ + 

2/8/35 


r:Wm ■ 

66 3 

+ + 

2/9/35 

tew-.; 

. KB 

58 1 

+ 

2/10/35 



41 1 

+ 

2/11/35 



56 0 

+ 

2/12/35 

■bill 


39 2 

+ 

2/13/35 

i 1 


46 0 

0 

2/14/35 



50 2 

0 

2/15/35 


:: PI 

45 4 

0 

2/16/35 

- 

Kill 

56 2 

0 

2/17/35 

. '-ty-miM - . , 


52 5 

0 

2/18/35 

Imjl 


48 0 

0 

2/19/35 


Bill 

41 5 

0 




54 1 

0 


The patient was on a low purine diet during this period We are indebted 
to Drs Jacobson and Talbott of this clinic who made these determinations 


His treatment during these first two hospital stays was directed toward correction 
of the deformities This was attempted by means of various types of splints and casts 
and operative procedures * m conjunction with exercises 

The olecranon bursa was subsequently removed (specimen I) It was filled with 
white, chalky material Typical monosodium urate crystals giving a positive murexid 

* The biopsies and operations were performed by Drs F A Simeone, G W VanGorder 
and Sumner Roberts 
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test were leadily demonstrated In order to determine with absolute certainty that 
the ankylosis was due to gout and not to a co-existmg rheumatoid arthritis, the patient 
consented to a biopsy of his left ankle and foot Biopsy specimens were removed 
from the ankle (specimens II and III) and the scaphoid-cuneiform joints (specimen 
IV) It is interesting in connection with this point that the patient’s serum did give 
positive agglutination tests for hemolytic streptococci (Strains NY 5 and CT) on 
several occasions In one instance the titer was 1/1280 On other occasions, how- 
ever, such agglutination tests were negative 

At a later date the patient requested amputation of the head of the proximal 
phalanx of the third finger m order to correct the hyperextension deformity as well 
as to give him a movable joint (specimen V) In order to overcome the flexion 
deformity of the right knee, a capsuloplasty was done The tissue removed at the 
time of this operation represents specimens VI and VII All the biopsy specimens 
are described m detail under pathological findings 

This patient has been under constant observation since his initial hospital entry 
Studies pertaining to his hyperuricemia have been reported in tins same volume (Case 
2) by Jacobson 29 Further detailed metabolic studies, similar to those previously 
reported 30 have been made by Dr J H Talbott and will be reported m future pub- 
lications 

Comments on Subsequent Course 

Except for one serum uric acid value of 5 2 mg per 100 c c (following 
a salyrgan diuresis), this patient has always exhibited a fasting hyper- 
uricemia of 6 or moie mg per 100 cc of serum 29 During as short a 
period as seven weeks, Jacobson made 33 fasting serum uric acid deter- 
minations on this patient 29 These 33 values varied between 7 4 and 14 5 
mg per 100 c c The patient received no treatment during this period 
Tacobson also presents the serum uric acid variations encountered during 
a period when the patient was having attacks of gouty arthritis as com- 
pared with an attack-free period In each instance the patient was on a 
low purine diet without other therapy Of 13 determinations made during 
a period with arthritis, the fasting serum uric acid vaned from 10 5 to 14 5 
mg per 100 c c with a mean value of 12 4+ 20, whereas during the 
arthritis-free period, 20 determinations were found to varjr from 7 4 to 13 6 
with a mean value of 12 1 + 30 

Of the 177 fasting serum uric acid determinations made on 21 untreated 
gouty subjects Jacobson found that 174 or 98 per cent exceeded a value of 
6 mg per 100 c c Ninety-four per cent or 167 exceeded a value of 7 mg 
per 100 c c Our experience with a larger series of gouty subjects 82 on 
whom less frequent determinations have been made is the same, namely, 
that the fasting serum uric acid value of untreated gouty patients whether 
free of aithntis or not has always been 6 mg per 100 c c or over From 
these data, it would appear that a hyperuricemia is practically if not always 
piesent m untreated presumptive or tophaceous gout There may well be 
exceptions to this rule but if so they have not been encountered m this 
chnic>~°’ S0 ’ 31,3 “ Jacobson was unable to prove that the same change m the 
serum uric acid always preceded the attack of the arthritis From his data 
it would seem that it might -vary considerably from mdnidual to individual 
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and from attack to attack In some instances it was unchanged, m others 
decreased or elevated Various workers report lowering of the uric acid 
following tieatment It is hazardous to draw such conclusions unless the 
possible variations in any one subject have been well established by daily 
determinations over a period of seven to ten days prior to the institution of 
said therapy If such control studies are not made on each patient treated, 
one may interpret lowenng of the serum uric acid as having resulted from 
the treatment, wheieas it may represent nothing more than the naturally 
occurring variations of that particular individual Until such well con- 
trolled metabolic studies with various types of treatment have been made, 
we will not know the con ect answer to such questions 

We are of the opinion that the requirements for uric acid determina- 
tions laid down by Talbott and Jacobson 20, 30, 31 must be adhered to if we 
aie to obtain comparable values giving the smallest possible variations 
These are Drawing of the fasting blood under oil, transferring it to a tube 
under oil, allowing it to clot, centrifuging and transferring the necessary 
amount of overlying serum to an Erlenmeyer flask One can employ either 
the Folm 36 or the Benedict 87 method 

From table 1, it will be seen that the concentration of uric acid per 100 
c c of urme while on a low purine diet was always greatest at the time of 
arthritic symptoms A normal individual rarely excretes more than 0 6 
gram per day 24 ’ 25 The average daily excretion for 20 gouty patients was 
0 25 gram 24, 25 As Pratt points out “ probably 5 per cent of gouty patients 
have a uric acid excretion which is either a high normal or supernormal ” 25 
In this instance, a high uric acid excretion was possible even though slight 
renal impairment was present 

The treatment for the acute attacks of arthritis in this case has rarely 
been other than colchicm This drug is practically a specific for acute 
gouty arthritis It should be administered in pill form, grains 1/120 every 
one or two hours until nausea, vomiting, and diarrhea appear It is then 
discontinued Freedom from pam and subsidence of swelling occur within 
24 to 72 hours The diarrhea is usually sufficiently severe to require treat- 
ment with paregoric or bismuth submtrate Once the patient has established 
the amount necessary to produce such symptoms, he can reduce the total 
dose by 1 or 2 pills and still accomplish the desired effect Occasionally 
opiates are required, though rarely if colchicm is administered as soon as 
the first warning symptoms appear The patient should always carry Ins 
colchicm with him Besides such therapy for the acute arthritis, we advise 
avoidance of the few high purine-containing foods and known precipitating 
factors, a high fluid intake and large doses of aspirin 60 to 80 grams four 
days out of every week AVe never employ cmchophen because of the risk 
of inducing acute yellow atrophy and the fact that the pill form of colchicm 
is equally if not more efficacious AVe are doubtful if this or any other 
regime of therapy materially affects the course of the disease Again, one 
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must proceed with caution and have conditions extremely well controlled 
before concluding that the frequency, duration and severity of the arthritic 
attacks have been materially influenced We must bear m mmd the natural 
course of the disease, the natural interval of time between attacks and that 
the attack of arthritis is usually self-limited 

The necessity of employing certain medical orthopedic measures, such 
as some physiotheiapeutic procedures, aspiration of effusions, immobiliza- 
tion m casts, coirection of deformities by casts and operations, etc , must be 
borne in mmd 

Pathological Examination 

Specimen I (The olecranon bursa ) It measured 2 by l 1 /^ by 1 cm A soft, 
grayish-white, chalky material wag easily expressed from fleshly made sections 
Microscopic examination revealed numerous, varying sized deposits of a non-cellular, 
lightly staining, foreign material Under high power magnification this material 
was seen to consist of masses of needle shaped crystals Many of these deposits were 
partially surrounded by foreign body giant cells, mononuclear leukocytes, lymphocytes, 
and plasma cells Focal areas of heavy mononuclear inflammatory cell infiltration 
were also observed 



Fig 11 Photomicrograph of low magnification (X 10) showing fibrous ankylosis of 
the astragalotibial joint The cancellous bone of the astragalus is shown in the upper 
portion of the photograph Small strips of eroded articular cartilage adjacent to the 
astragalus represent the only remaining articular cartilage Note the numerous light areas 
(arrows) in the connective tissue that have replaced the joint space These are monosodium 
urate crystals They are surrounded by zones of marked chronic inflammation Celloidin 
section stained with hematoxylin and eosm 

Specimen II (Biopsy of astragalotibial joint ) The specimen measured 1% 
cm in length and 7 mm m width Near one margin of the specimen was a plate of 
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cartilage, repiesenting the astragalotibial aiticulation This measured 3 mm in 
thickness and was bounded on either side by cancellous bone Sections from this 
specimen showed a large area of cancellous bone from the astragalus The over- 
lying articular caitilage was covered by a thick layer of dense, moderately vascular, 
heavily infiltrated fibrous tissue (pannus) E\tiemely numeious urate deposits weie 
present throughout this layer of pannus Most of the urate deposits were of small 
size They were surrounded by a heavy infiltration of mononuclear phagocytes and 
foreign body giant cells Occasional larger deposits were obseived Numerous 
focal areas of dense lymphoid cell infiltration were present The intervening con- 
nective tissue was moderately heavily mfiltiated with lvmphocvtes, mononuclear leuko- 
cytes and polymoiphonuclear leukocytes 



Fig 12 A higher power photomicrograph of area outlined m the above photomicro- 
graph Note the invasion of articular cartilage by fibrous tissue, the areas of sodium urate 
deposits (arrows) and the adjacent inflammatory cell infiltration of the tissues Magnifi- 
cation X 100 


The underlying cartilage contained numeious small pits These represented 
areas of destruction due to the invasion by the very cellular, vascular pannus tissue 
In most instances such depressions contained one or more masses of urate deposits 
Additional evidence of injury to the articular cartilage was exhibited by the absence 
or diminution in the number of cartilage cells in the more superficial areas as well 
as by irregularities m the matrix of the cartilage surface directly beneath the pannus 
In a few areas complete destruction of the cartilage had resulted and the heavily in- 
filtrated vascular connective tissue had penetrated the calcified zone of cartilage and 
extended into the subchondral bone spaces of the astragalus 

Specimen III (Biopsy of astragalotibial articulation ) In this specimen, the 
astragalotibial joint space was replaced by a 3 5 mm band of fibrous tissue The 
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entire specimen measured 1 2 by 1 cm The histological changes observed were very 
similar to those seen m specimen II, except that both bones entering into the articula- 
tion were shown These were firmly united by a dense, moderately vascular fibrous 
tissue (fibrous ankylosis) The subchondral bone spaces were extensively invaded 
by connective tissue, infiltrated with numerous inflammatory cells The remaining 
cartilage consisted of small irregular fragments which were completely surrounded 
by fibrous tissue (pannus) Urate deposits were very numerous throughout the 
fibrous tissue which had replaced the joint space (figures 11 and 12) 

Specimen IV (Biopsy of the scaphoid-cuneiform joint ) It measured U/a by 
0 7 cm in its greatest dimensions It included one peripheral margin of the scaphoid 
and cuneiform articulation One section through tins articulation showed no ab- 
nonnahties in the subchondral bone except at the extreme margin of the joint In 
this region, urate deposits were observed m a few of the marrow spaces of the bone 
on either side of the joint Such urate deposits were sui rounded by heavy inflam- 
matory cell infiltration including foieign body giant cells One also noted con- 
siderable vascular fibrous tissue replacement of the bone marrow tissue wheiever 



Fig 13 An isolated urate deposit deep in the cancellous bone of the finger illustrated 
in the following photomicrograph Examination of serial sections proved that this and othei 
deposits of sodium urate were entirely within cancellous spaces of the subchondral bone 
Uelloidin section — hematoxylin and eosm stain Magnification X 100 


urates had been deposited The overlying cartilage in these areas had been com- 
pletely destroyed, suggesting that the invading urate-contammg fibrous tissue had 
come from the joint space However, we could not be certain because the joint cap- 
sule m this region was likewise the site of urate deposits and marked proliferation 
Elsewhere in the section the articular cartilage was thinned out and verj irregular 
in contour Urate deposits unaccompanied by pannus were obser\ed on both articular 
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surfaces Extensive degeneration of the lemaming cartilage was present as shown 
by the absence of many of the cartilage cells and marked fibrillation of the remaining 
matrix No appreciable amount of pannus was found on the remaining articular 
surfaces 

Specimen V This consisted of the head of the proximal phalanx of the right 
third finger and several small fragments of the articular capsules The articular 
caitilage was gray and non-glistening, measuiing approximately 1 mm in width 
Its surface was uneven because of numerous pits The head of this proximal phalanx 
was divided in the mid-line Serial sections were cut from each block towards the 
periphery of the specimen This was done in order to demonstrate whether the 
deposition of urates in the subchondral bone spaces was primary or the result of 
urate-containing pannus penetrating through the articular cartilage Because of the 
extensive nature of the lesions, it was impossible to answer this point with absolute 
certainty However, the occurrence of isolated urate deposits (figure 13), deep in 
the subchondral bone spaces, and the occurrence of small deposits on the surface 
of the articular cartilage was interpreted as strong evidence that the destructive 
lesions about the joints can be due to either This is what one would expect in a 
metabolic disease The uneven aiticular cartilage surface was again due to super- 
ficial urate deposits and the accompanying degeneration of the cartilage cells and 
matrix In addition, one noted large circular defects extending through the entire 
thickness of articular cartilage into the underlying subchondral bone (figure 14) 



Fig 14 Photomicrograph ( X 10) showing the articular end of the proximal phalanx 
of the third left finger The free surface of the articular cartilage is frayed and uneven 
Cartilaginous and bony overgrowth (lipping) is present at the articular margins Two large 
circular defects (punched-out areas) are present m the articular cartilage and subchondral 
bone These lesions are lined by fibrous tissue which is infiltrated with large numbers of 
inflammatory cells and studded with numerous masses of sodium urate crystals Note the 
isolated urate deposits m the bone marrow (arrows) Celloidtn section stained with hema- 
toxylin and eosin 


These defects were filled with large masses of urate crystals, which were surrounded 
bv heavily infiltrated sheaths of connective tissue The adjacent bone trabeculae 
showed evidence of moderate lacunar absorption In some areas the histological 
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appearances suggested that following extensive undermining of the calcified zone of 
cartilage, collapse of the overlying articular cartilage had taken place (figure 14 ) 
Cartilaginous and bony overgrowth was present at the articular margins 

Specimen VI It consisted of a piece of capsular tissue from the knee joint 
Microscopic examination revealed that it was studded with large and small foci of 
urate crystals Such urate collections were surrounded by a cellular zone containing 
numerous mononuclear cells having the appearance of epithelioid cells Lymphocytes, 
eosinophiles and occasional giant cells were also present In the areas free of urate 
deposits the tissues consisted of extremely dense contracted fibrous tissue 

Specimen VII A small strip of articular cartilage from the posterior aspect of 
the femoral condyle It was greatly reduced in thickness Its surface was extremely 
uneven The perichondrial margin was covered by a thick layer of fibrous tissue 
The cartilage itself contained numerous small urate foci The irregular surface pits 
and depressions were covered by urate deposits The cartilage matrix was fibrillated, 
the cells unevenly arranged, in many regions being grouped m clumps 

Comment on Pathological Examinations 

The evidence that gout is a metabolic disease is quite convincing The 
fact that one can, with persistence, obtain a positive family history m a 
high percentage of cases is of itself extremely good evidence that it is prob- 
ably an inborn disease of metabolism Further studies on the children of 
gouty patients will give further evidence in this direction Its occurrence 
m women is rare 3 ’ 5 ’ 9< 1G ’ 24> 25 Irrespective of the various metabolic altera- 
tions observed m such patients, one fact remains, namely, that the pathologi- 
cal changes observed in gout are secondary to the deposition of monosodium 
urate Urate tophi are the only known specific lesions of gout This is 
true of the cutaneous, articular and visceral structures, and possibly the 
vascular sclerosis as well, because such sclerotic lesions are readily demon- 
strated in the region of urate deposits, and accompanying the heavily infil- 
trated vascular fibrous tissue about them The factors which govern the 
diffusion of urates into the -various tissues are as yet unknown Once they 
become extravascular, they serve as foreign body irritants m consequence of 
which proliferation occurs We do not know the factors responsible for the 
more frequent deposition of urates in the articular and subcutaneous tissues 
It is true that visceral tophi have been observed, but many of the reported in- 
stances can hardly be considered authentic because urate crystals or a posi- 
tive murexid test was not demonstrated We know of one instance of a 
tophus in the tongue 40 and tophi occurring m the heart muscle have been 
described 41 * 42 - 43 > 44 45 

In this particular case urate crystals were demonstrated in the tophi of 
the ear, olecranon bursa and the finger They were also observed in the 
cartilage, the synovial membrane, the periarticular fibrous tissue and in the 
subchondral bone spaces of the various joints biopsied 

The articular changes encountered m gout are dependent upon the 
amount of monosodium urate deposited, its location and the resulting 
reaction to such depositions 
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From the observations m this case, it is apparent that articular deformity 
may lesult because of extensive fibrosis of the periarticular tissues subse- 
quent to the urate deposition, thus producing contractures and limitation 
of motion 

If such deposition occurs m the synovial membrane or subsynovial tis- 
sues, the 1 esultmg proliferation may be sufficiently marked to produce ex- 
tensive pannus which in turn may completely cover the articular cartilages 
and cause a true fibrous tissue ankylosis not unlike that seen m rheuma- 
toid arthritis Such joints can subsequently go on to true bony anky- 
losis 8> 12 ’ 14 ’ 46 The pannus may invade or completely destroy the articular 
cartilage and calcified zone of caitilage with subsequent invasion of the 
subchondral bone spaces with destiuction of the bone trabeculae These 
changes lead to the typical punched-out areas seen on the roentgenograms 
The pannus m gout differs from that of rheumatoid ai thritis m that one can 
always demonstrate islands or masses of urate crystals in the pannus, pio- 
vided the tissues are placed m special fixatives It would appear that if 
urate deposition occurs primarily in the subchondral spaces, the accompany- 
ing vascular infiltrated fibrous tissue proliferation may be sufficiently marked 
to destroy bone trabeculae and produce the same typical punched-out areas 
previously described 

Deposition of urates confined solely to the articular cartilage will result 
m marked cartilage changes such as thinning, pits, depressions, fissures, 
crevices, diminution in number, scattering and clumping of cartilage cells 
From the observations in this case, it is apparent that urate deposition m the 
aiticular cartilage can be sufficiently injurious to explain the development 
of degenerative joint disease or hypertrophic arthritic changes 33 of a more 
advanced character than would ordinarily be encountered m an individual 
this age 33 ’ 34 ’ 35 Such changes were very marked m the knees of this pa- 
tient (figure 8) The degenerative joint changes are in direct relation to 
the extent of the urate deposition and not merely an expression of long- 
continued use and increasing age Theiefore, we must appreciate that the 
deposition of monosodium urate m the articular cartilage can be responsible 
for the early appeal ance of extensive degenerative joint disease changes 

From what has been observed m this case, it must be apparent that all 
the described pathological changes may occur in any one joint 

Changes such as were encountered m this case have been reported pre- 
viously 6 ’ 7 ’ 8 ’ 10 ’ 12 ’ 13 ’ 14 Virchow in 1868 G described a case of gout m 

which complete fibrous ankylosis of the phalangeal joint of the great toe 
took place He stated that urate deposits were to be found not only m the 
cartilages, the thick layers of the periosteum, and the ligaments, but also 
in the fibrous tissue obhteiatmg the joint space, within the joint itself 
Isolated foci of uratic deposit were also seen in the marrow spaces of spongy 
bone In 1876, Litten 15 described a very severe case of gout 111 a patient of 
41 m whom the first attack had presumably occurred at the age of eight 
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The hips, knees, shouldei s, 1 lght elbow, wrists, fingei s, and toes were all com- 
pletely or paitiall) ankylosed In the large joints, the synovial membrane, 
the fibrous capsule, the ligaments, and the cartilages were all found to be 
covered with a thick layer of white, shiny urates having the consistency of 
ointment The semilunai cartilages of the knees were almost completely 
destroyed In the caitilages, the urate deposits were found exclusively m 
the intercellular substance, m decreasing amounts toward the epiphyseal 
border The ankyloses were regarded as fibrous ankyloses with deformity 
and shrinking of the synovial capsule A number of foci of urate deposits 
were found in the spongy bone of the epiphjses, as well as in the epiphyseal 
periosteum and perichondrium In addition, urate deposits were present 
in the kidneys to a niaiked degree The larynx was involved m the same 
mannei Amyloid deposit was noted in the arteries of the spleen, and 
amyloidosis of the kidneys was present Although all of these changes 
have more lecently been described in great detail in single joints by Pommer 2 
and Brogsitter , 14 it is important to appreciate that generalized ankylosis due 
to gout is rare 

Certain authors have reported that rheumatoid arthritis and gouty 
arthritis are occasionally encountered in the same individual 38> 38 The 
proof presented is anything but convincing In all such instances, biopsies 
should be obtained if possible This is the only means by which one can 
prove or disprove such a statement In this case there weie many aspects 
(particularly the physical and roentgen-ray findings) which closely re- 
sembled rheumatoid arthritis In addition, positive streptococcal agglutina- 
tion tests were obtained on a number of occasions Some workers might 
consider such evidence sufficient to make a diagnosis of rheumatoid arthritis, 
vet biopsy of four joints demonstrated very clearly that the joint changes 
present were due solely to the deposition of urates m the periarticular tissue, 
synovial membrane, subsynovial tissue, cartilage and subchondral bone 
spaces Without the biopsies, it would have been extremely difficult for us 
to prove that the joint deformities and ankyloses were due to gout 

This case serves to emphasize the fact that widespread ankylosis due to 
gout is occasionally encountered It also illustrates another point, namely, 
that if one becomes gout-conscious, the incidence of gout seemingly in- 
creases This increase, however, is directly related to one’s knowledge of 
the disease As it increases, so does the incidence of gout If one is to 
demand the presence of tophi, chaiacteristic roentgen-ray changes and hy- 
peruricemia before making the diagnosis of gout, many cases of “ pre- 
sumptive ” gout will go on for years undiagnosed or mislabelled Our 
interest m this disease was aroused some years ago by the insistence of’ 
Hench that cases of “ presumptive ” gout are frequently not recognized 
That such an assumption was correct has been borne out Increasing sus- 
picion of its existence has resulted m a marked increase in the number of 
cases so diagnosed m this clinic each year This experience is similar to 
that of Hench 4S 
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Summary 

1 The findings in a severe case o£ gout with rapidly appearing wide- 
spread ankylosis are presented 

2 Many of the clinical features lesembled those seen in an individual 
with advanced rheumatoid arthritis 

3 The diagnosis of gout in this case was confirmed by demonstrating 
monosodium urate crystals m the tophi of the ear, the finger and the ole- 
cranon bursa They were also demonstrated m the periarticular sti uctures, 
synovial membrane, subsynovial tissue, subchondi al bone spaces and articular 
cartilage of the four joints examined 

4 The histological changes seen m the astragalotibial joint simulate 
those seen in advanced rheumatoid arthritis except that the pannus respon- 
sible for the complete fibrous ankylosis contained innumerable urate deposits 
Such urate deposits induce maiked prohfeiation of the synovial and sub- 
synovial tissue (pannus) Once this has foimed, the ensuing changes take 
place rapidly 

5 Urate deposits in the articular cartilage i esulted m sufficient articular 
cartilage damage to allow marked degenerative joint changes (hypei trophic 
arthritis) to appeal at a much earlier age than they are ordinarily en- 
countered 

6 The differential diagnosis of acute, recurrent gouty arthritis is 
discussed 

7 The clinical features of “ presumptive ” gout are presented in detail 
with the hope that more physicians will be made gout-conscious 
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THE URIC ACID IN THE SERUM OF GOUTY AND 
OF NON-GOUTY INDIVIDUALS ITS DETER- 
MINATION BY FOLIN’S RECENT 
METHOD AND ITS SIGNIFI- 
CANCE IN THE DIAG- 
NOSIS OF GOUT - 1 

By Bernard M Jacobson, M D , Boston, Massachusetts 

Since the original description by Fohn and Denis 1 in 1913 of a colori- 
metric method for the estimation of uric acid m blood, and the application 
of this method in the same jear by Pratt 2 to the study of gout, scores of 
publications have concerned themselves with both methods and with blood 
uric acid values in health and disease To review this vast literature com- 
pletely would serve no purpose, especially as many divergent results have 
had as their basis methods of estimation fraught with various sources of 
error The present communication describes the use of the most recent 
Fohn method in the study of a number of gouty and of non-gouty indi- 
viduals In substance the results of this study constitute an amplification 
and confirmation of the eailier findings of Piatt ' 

The Determination of Uric Acid in Serum 

Since the spring of 1933 the latest Fohn s method for the detei initiation 
of blood uric acid has been in use in this laboratoiy In the course of the 
application of this method to the study of gouty patients the procedure has 
been adhered to with but one minor modification to be described below 
In his last paper Fohn 3 recommended the use of improved reagents on 
unlaked whole blood filtrates He had previously 4 proposed the use of 
unlaked blood filtrates in order to avoid the presence of substances which 
inhibit the color reaction, and of reactive, non-uric acid substances, both 
of which are apparently set free from laked blood cells The unlaked blood 
filtrates were thought to contain the readily diffusible products of the blood 
cells, but were supposedly free of disintegration products of the cells 
With the improvement in the sensitivity and specificity of the reagents 
Fohn believed that the problem of the accurate determination of uric acid in 
small quantities of blood had been satisfactorily solved 

Early m the course of this work, on the suggestion of the late Professoi 

* Received for publication August 16, 1937 , 

From the Medical Clinic, Massachusetts General Hospital, and the Department ot 
Medicine, Harvard Medical School, Boston , 

A considerable part of this work was carried out during a collaborative study ot gout 
Dr John H Talbott of this clinic, and the author 
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Folm, we estimated the uric acid in both whole blood and in plasma of the 
same sample Dui mg frequent determinations of the blood uric acid m 
one case of gout, it soon became apparent that the whole blood values, 
measured in stnct accordance with Folm’s directions, exhibited a degiee of 
fluctuation far greater than the vanation m simultaneously determined 
plasma ui ic acid values The method of handling the blood has been 


Table I 

Uric Acid Extracted from Red Blood Cells 


Blood 
Number of 
Sample 

I 

Uric 
Acid, 
Plasma, 
Observed, 
mg per 
cent 

II 

Uric Acid, 
Unlaked 
Whole 
Blood, 
mg per 
cent 

III 

Ceil 

Volume, 

per 

cent 

IV 

Plasma 

Volume, 

per 

cent 

V 

Uric 
Acid, 
Plasma, 
Calculated, 
mg per 
cent 

VI 

Uric 

Acid, 

Extracted 

(V-I), 

mg per 
cent 

1 

8 27 

4 61 

48 30 

51 70 

8 90 

0 63 

2 

8 73 

5 53 

42 65 

57 35 

9 64 

0 91 

3 

9 44 

6 38 

43 40 

56 60 

11 3 

1 86 

4 

9 68 

5 80 

45 00 

55 00 

106 

0 92 

5 

9 78 

5 84 

44 65 

55 35 

10 6 

0 82 

6 

9 86 

6 20 

43 55 

56 45 

11 0 

1 14 

7 

9 90 

6 64 

48 80 

51 20 

13 0 

3 10 

8 

10 0 

6 90 

45 95 

55 05 

12 5 

2 50 

9 

10 5 

6 37 

45 50 

55 50 

11 5 

1 50 

10 

10 5 

6 83 

41 24 

58 76 

11 6 

1 10 

11 

10 6 

7 05 

40 10 

59 90 

11 8 

1 20 

12 

10 8 

6 50 

47 00 

53 00 

| 12 3 

1 50 

13 

109 

6 20 

48 90 

51 10 

1 12 1 

1 20 

14 

11 1 

7 28 

42 20 

57 80 

12 6 

1 50 

15 

11 2 

7 48 

43 95 

56 05 

134 

2 20 

16 

11 2 

6 76 

45 40 

54 60 

12 4 

1 20 

17 

11 4 

6 66 

47 80 

52 20 

12 8 

140 

18 

12 3 

7 00 

46 40 

53 60 

13 1 

0 80 

19 

12 4 

7 84 

47 40 

52 60 

14 9 

2 50 

20 

12 4 

7 80 

45 00 

55 00 

14 2 

1 80 

21 

12 5 

8 48 

41 62 

58 38 

14 5 

2 00 

22 

12 8 

9 67 

44 80 

55 20 

17 5 

4 70 

23 

13 1 

7 35 

48 25 

51 75 

14 2 

1 10 

24 

13 3 

7 42 

42 70 

57 30 

13 0 

-0 30 

25 

13 3 

7 93 

47 00 

53 00 

15 0 

2 70 

26 

13 4 

8 96 

42 30 

57 70 

15 5 

2 10 

27 

13 5 

9 32 

47 82 

52 18 

179 

4 40 

28 

13 9 

10 1 

51 00 

49 00 

20 6 

- o 70 




— 

' 

Average 

1 97 


previously described 5 In brief, the venous blood, drawn without stasis 
fiom the subject under basal conditions, was treated with heparin and was 
then equilibrated with carbon dioxide at a tension of approximately 40 
mm cl mercury * The equilibrated whole blood was then centrifuged 
under oil, and the plasma separated Samples of both equilibrated whole 
blood and plasma were taken for analysis Such analyses of 28 different 
blood samples, all from a patient suffering from gout, are given in table 1 
* The author is indebted to Dr John H Talbott for carrying out the equilibrations 
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These data demonstiate that with mci easing plasma uric acid values the 
concentrations of whole blood unc acid do not increase regularly We 
might assume, as Folm appaiently did, that the uric acid determined m 
unlaked whole blood lepiesents the unc acid in the plasma together with 
uric acid that has diffused from the led blood cells If this assumption be 
true it would be expected that the determined values of plasma and whole 
blood uric acid would run parallel, inasmuch as uric acid appears to be freely 
diffusible between plasma and cells e The data of columns I and II of 
table 1 do not show the expected pai allehsm Knowing the plasma volumes 
it is possible to calculate, from the value of the whole blood uric acid, the 
concentration of uric acid in the plasma ■* Such calculations are presented 
in column V of table 1 It is evident that m every case but one (sample 
24) the calculated exceeds the obseived value of plasma uric acid concentra- 
tion The deviations of the calculated from the observed values are listed 
in column VI of table 1 It is seen that the deviations bear only a lough 
relation to the magnitude of the observed plasma uric acid values, the 
smallest being 0 63 mg per cent, and the largest 6 7 mg per cent These 
deviations, which are obviously due to the extraction from the red blood 
cells of uric acid or of reactive, non-uric acid substances, are variable in 
magnitude, and determine the extreme variation of whole blood uric acid 
values among the samples with approximately equal plasma uric acid con- 
centrations 

There appeared to be at least two possible explanations of the variable 
additional quantities of unc acid found m the whole blood samples In 
the first place, although a sample of equilibrated whole blood was used for 
the determination, the handling of the specimen, fresh from the tonometer, 
involved rapid stirring in the atmosphere, pipetting of 1 c c from the sample 
into a 25 c c Erlenmeyer flask, and agitation after the addition of the 
sodium tungstate solution It is obvious that this repeated exposure to the 
atmosphere of the sample resulted in a loss of carbon dioxide from the 
blood, and rendered it essentially non-equilibrated whole blood The fol- 
lowing experiment demonstrated the effect of the loss of carbon dioxide 
upon the apparent uric acid value A sample of whole blood from a gouty 
individual was divided into two parts, one part stirred with heparin m an 
open vessel, the other part similarly treated under a layer of mineral oil 
One c c of the latter portion was transferred under oil to the Erlenmeyer 
flask, and the protein was precipitated under oil The whole blood uric 
acid in the portion exposed to the air measuied 7 6 mg per cent, while the 
portion handled anaerobically yielded a value of 6 8 mg per cent Differ- 
ences m the same direction are shown by the data of table 2 In these 
experiments each sample of whole blood was divided into two parts, one 
part allowed to clot in a centrifuge tube under a la>er of mineral oil, the 
other part in a centrifuge tube without oil, with both tubes kept at 4° C 
Calculated plasma uric acid = whole blood uric acid X 100/plasma volume 
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Table II 

Uric Acid in Serum 


Blood, 

Number of 

Sample 

Serum of Blood 
Clotted under Oil, 
Uric Acid, 
mg per cent 

Serum of Blood 
Clotted m Air, 

Uric Acid, 
mg per cent 

1 

10 5 


2 

10 3 


3 

10 0 


4 

9 7 


5 

7 7 

7 7 


for approximately 1% hours It was thus evident that exposure of the 
blood to the atmosphere, in four of five experiments, increased the apparent 
uric acid content, not only of the whole blood, but also of the serum On the 
other hand, when precautions were taken to minimize the exposure of the 
blood samples to the air there were obtained serum uric acid values prac- 
tically identical with those of plasma of the same equilibrated samples In 
table 3 are presented data which indicated that allowing the blood to clot 


Table III 


Comparative Uric Acid Concentration in Plasma and Serum 


Blood, 

Number of 

Sample 

Plasma of Equi- 
librated Blood, 
Uric Acid, 
mg per cent 

Serum of Blood 
Clotted under Oil, 
Uric Acid, 
mg per cent 

1 

12 6 

12 0 

2 

11 6 

11 6 

3 

11 2 

114 

4 

10 5 

10 5 

5 

10 1 

10 2 

6 

6 7 

6 6 


under a layer of oil furnished serum uric acid values which closely ap- 
proximated those of plasma that had been separated from the red blood 
cells under a physiological tension of carbon dioxide On the basis of the 
fore-going data, therefore, wherever serum rather than plasma from equi- 
librated blood has been used, the serum has been derived from a sample 
of whole blood that has been allowed to clot under a layer of mineral oil 
The blood was drawn into an oiled syringe, immediately thereafter the tip 
of the needle was inserted under the surface of a few cubic centimeters of 
mineral oil contained m a centrifuge tube, and the blood was then expelled 
under the oil All of the uric acid values described below are based upon 
analyses of such sera, or of plasma of equilibrated blood 

That this apparent increase in uric acid content accompanying the slight 
loss of carbon dioxide depends upon a migration of uric acid or of reactive 
non-uric acd substances, from the blood cells into the serum as the blood 
becomes more alkaline is suggested by the experimental data of Jacoby and 
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Fnedel 7 These authois studied the loss of unc acid from the plasma after 
the addition of known amounts of uric acid to whole blood maintained by 
phosphate buffers at pH 7 38, 7 17, and 6 46, respectively In every one 
of 13 such experiments an increase m the pH was accompanied by greater 
recovery in the plasma of the added uric acid A shift m the same direction 
of both native and of added uric acid has more recently been reported from 
this clinic by Talbott and Sherman 6 

A second explanation of the variable increments of whole blood uric 
acid, over the calculated values of plasma content, was the possibility that 
the reagents used in precipitating the unlaked blood cells might extract from 
the cells uric acid, or reactive non-uric acid substances This possibility has 
been rendered probable by the work of Heller 8 He showed that vanable 
amounts of uric acid (or of chromogemc material) could be washed out of 
the blood cells by the hypertonic sodium tungstate solution, and that addi- 
tional but inconstant amounts were extracted during acidification with the 
sulfuric acid The averages of a number of determinations were 1 32 mg 
per cent extracted by the sodium tungstate alone, and 1 85 mg per cent after 
the addition of the sulfuric acid This latter value is of the same order of 
magnitude as the average of the present experiments (column VI, table 1) 

Because of these variable degrees of extraction from the blood cells, it 
seemed* desirable to give up whole blood uric acid determinations entirely, 
and toj determine uric acid only m serum m the manner described above 
Plasma or serum uric acid determinations have been employed m the past 
by mahy investigators, including Folin, Berglund, and Derick, 9 Thann- 
hauser, 1 0 and Wiener and Wiener 11 
/ 

v The Recovery or Added Uric Acid 

Two proceduies have been commonly employed in the past to define the 
specificity V and the accuracy of various methods for the determination of 
uric acid nn blood, namely, a comparison between the results of colorimetry 
directly upq n, the-blood filtrate with the values obtained after prelimmaiy 
precipitation 1 of the uric acid, and the extent of recover}- of uric acid added 
to blood f That all of the color developed by the Folm 1933 reagents is 
probably due to uric acid is suggested by the fact that both the direct and 
the indirect methods yield practically identical values In his last paper 3 
Folm demonstrated that applying the reagents directly to the unlaked whole 
blood filtrates resulted in values no higher than those obtained after pre- 
liminary precipitation with silver nitrate For this reason all of the values 
leported below represent ducct determinations on the serum filtrate 

Ihroughout the literature concerning the determination of uric acid 
there have repeatedly cropped up reports of incomplete recoveries of uric 
acid added to whole blood 12 The earlier claim of quantitative recoveries 
made by Folm and Wu 13 uas within three years corrected b) Folm, 14 v ho 
then admitted that losses of as much as 10 per cent of added uric acid might 
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be encountered It was principally because of this incomplete recovery 
that Folin in 1930 4 turned to the use of unlaked whole blood filtrates, and 
demonstrated that the loss of added uric acid was not dependent solely upon 
adsorption of uric acid by the precipitated protein, but rather was due to the 
fact that something in laked blood filtrates depressed the color reaction 
This inhibitory effect was apparently completely avoided when unlaked blood 
filtrates were used, as evidenced by the quantitative recoveries of uric acid 
added to such bloods 4 Similarly, data presented by Folm in his last paper 3 
showed that of uric acid added to whole blood from 94 to 100 per cent was 
recovered On the other hand, data are not lacking which indicate sub- 
stantial losses of uric acid added not to whole blood but to plasma Thus 
Wiener and Wiener, 11 using the Folm 1922 reagents, found the following 
recoveries of small amounts of uric acid added to plasma 72, 83, 95, 77, 
and 100 per cent respectively Similarly, in the hands of the author the 
application of the Folm 1933 method to plasma or to serum has not con- 
sistently yielded quantitative recoveries of added uric acid In table 4 are 


Table IV 

Recoveries of Uric Acid Added to Plasma or Serum 


Experiment 

Number 

Uric Acid Added, 
mg per cent 

Uric Acid Recovered, 
per cent of uric 
acid added 

1 

3 33 

96 

2 

4 00 

61 

3 


91 

4 

5 00 

80 

5 


86 

6 


86 

7 


86 

8 


87 

9 


88 

10 


92 

11 


94 


12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 

25 

26 

27 

28 

29 

30 



Average 90 
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presented the results of 29 experiments With the exception of one ex- 
periment the recoveries weie 80 per cent or better, and m 16 experiments 
the recoveries exceeded 90 per cent The recoveries could not be consistently 
bettered by the addition of the uric acid dissolved in the sodium tungstate 
solution, or by the delivery of the sulfuric acid at an extremely slow rate, 
with constant stirring of the precipitation mixture On the other hand, 
that much of the loss is due to the adsorption of added uric acid by the pi c- 
cipitated protein is shown by the following recoveries, after the addition of 
10 mg per cent of uric acid subsequent to the precipitation of the protein 
96, 89, 99, 98, and 93 per cent, respectively It must be concluded, there- 
fore, that the present method for the determination of uric acid in serum 
may involve negative errors of an average magnitude of 10 per cent 


The Serum Uric Acid in Non-Gouty Individuals 

The serum uric acid was determined, under basal conditions, m 100 non- 
gouty adults All of the subjects had been consuming a mixed diet In 
most instances one such value was obtained for each individual , where more 
than one determination was performed the highest value has been recoided 
Among 37 females the mean age was 39 2 years, and among 63 males the 
mean age was 44 5 years Of the 100 subjects only 24 were considered 
free of organic disease The remaining 76 subjects were hospital and pri- 
vate patients suffering from a variety of, foi the most part, chronic diseases 
In the choice of these non-gouty patients for the present study there were 
excluded only those suffering from renal disease with nitrogen retention, 
disease of the liver, and leukemia, conditions in which it is well established 
that abnormally high uric acid concentrations may be encountered 

In table 5 are presented the frequency distribution of the non-gouty 


Table V 

Frequency Distribution of Serum Uric Acid Values in 100 Non-Gouty Individuals 


Serum Uric Acid, 
mg per cent 

63 Males 
37 Females 
100 Total 


1 0-1 9 2 0-2 9 3 0-3 9 4 0-4 9 5 0-5 9 6 0-6 9 


values of serum uric acid concentration It is seen that the distribution of 
values among the males and the females is very similar, in each case at a 
maximum between 4 0 and 4 9 mg per cent The mean serum uric acid 
content among the males was 44 + 0 09, among the females 40 + 0 11, 
and among the entire 100 non-gouty individuals 4 2 + 0 07 mg per cent, 
respectively 

Included in the data of table 5 are values from two patients who had 
passed uric acid vesical calculi, but without evidence of gout The serum 
uric acid content in one case was 4 5 mg per cent, and m the other case was 
3 6 mg per cent 
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The Serum Unc Acid in Non-Gouty AitJinhs Twenty cases of non- 
gouty joint disease are included m the cases descubed above The diag- 
nosis m most of the 20 cases was arrived at only after exhaustive study 
The serum uric acid values found in these cases are presented in table 6 It 

Table VI 


The Serum Uric Acid in Non-Gouty Arthritis 


Diagnosis 

Case 

Number 

Serum Uric 
Acid, mg 
per cent 

Rheumatoid Arthritis 

1 

24 

it it 

2 

2 6 

11 it 

3 

2 9 

ti It 

4 

3 2 

tt ll 

5 

33 

u il 

6 

3 3 

il it 

7 

3 5 

ll ll 

8 

3 7 

it It 

9 

43 

tt ti 

10 

50 

ti it 

11 

5 6 

ti il 

12 

5 7 

li ti 

13 

59 

it it 

14 

6 7 

Hypertrophic Arthritis 

15 

16 

42 

4 7 

it il 

17 

49 

Gonorrheal Arthritis 

18 

5 2 

Multiple Foci of Osteomyelitis 

19 

62 

Arthritis or Periostitis, cause unknown 

20 

6 7 


is to be noted that the only cases among all of the non-gouty individuals m 
whom serum uric acid values in excess of 6 0 mg per cent were found in- 
clude three listed in table 6 (cases 14, 19, and 20) All were males, none 
showed any clinical evidence of gout, and in none was there evidence of 
impaired renal function or of hepatic disease Case 14 suffered from spon- 
dylitis deformans (rheumatoid arthritis) , case 19 was one of multiple foci 
of osteomyelitis, and case 20 was diagnosed arthritis or periostitis, cause 
unknown 

Similar infrequent instances of elevated blood uric acid values m chronic, 
non-gouty arthritis have been repoited by Pratt 

The mean serum uric acid among the 20 cases of non-gouty arthritis was 
4 g o 20 mg per cent This value exceeds the mean of the entire 100 
non-gouty individuals by only 04 + 021 mg per cent, a difference of no 
statistical significance 

The Serum Uric Acid in Gout 

Matenal The material of the present study consisted of 21 cases of 
cxout In nine cases the characteristic sodium urate crystals yielding a posi- 
tive murexide test were obtained from tophi In the remaining 12 cases 




I 
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demonstrable or accessible tophi were not present In these cases the diag- 
nosis was based upon a characteristic history and physical finding, and was 
agreed upon by several observers Both clinical and metabolic descriptions 
of cases 1 and 3 have been previously published 5 , case 2 forms the subject 
of a contemporary study 16 Data on case 1 1 were reported in 1926 by Folin, 
Berglund, and Derick 8 

In table 7 are presented all relevant data concerning the gouty subjects 
All were males, with the exception of case 3 The ages of the patients 
ranged between 21 and 73 years The duration of the disease varied from 
4 months to 36 years In ten cases chronicity of the disease was evidenced 
by deformities of joints or by characteristic roentgenologic bony lesions 
In only seven patients was chronic gouty arthritis present (cases 1, 2, 3, 4, 
11, 17, and 18) In the remaining 14 cases recurrent attacks of acute gouty 
arthritis had left no joint defects All types of severity of gout were repre- 
sented by these cases, ranging from case 2, of chronic gouty arthritis with 
multiple extensive ankyloses, and with superimposed attacks of acute gouty 
arthritis at intervals of a few weeks, to case 14, free of chronic changes and 
free of gouty attacks since the initial one three years previously 

In six cases there was present some degree of renal insufficiency, which 
by itself partially invalidates the diagnostic significance of the elevated uric 
acid values The evidence for renal insufficiency was furnished principally 
by the non-protein nitrogen content of the blood and by the excretion of 
intravenously injected phenolsulphonephthalein, and m some cases by the 
urinary specific gravity during a concentration test The values of non- 
protem nitrogen content in table 7 are to be interpreted m terms of the 
noimal range of 20 to 35 mg per cent in whole blood, and of 20 to 30 mg 
per cent in serum The excretion of phenolsulphonephthalein 15 minutes 
after the intravenous injection of 6 milligrams of the dye amounts to at 
least 25 per cent m normal individuals 17 On the basis of these tests case 3 
was considered one of model ate lenal insufficiency, while cases 2, 11, 16, 
17, and 18 represented minimal degrees of renal impairment 

Disease of the liver occurred in only one instance, case 17, m which acute 
yellow atiophy was present, accompanied by marked disturbance of hepatic 
function 

Among the 21 cases of gout the serum uric acid was determined on a 
total of 17/ occasions, under various conditions to be described m detail 
below On 174 occasions (98 per cent of total) the serum uric acid content 
exceeded 6 0 mg per cent, on 167 occasions (94 per cent of total) the value 
exceeded 7 0 mg per cent Four values ranged between 14 1 and 14 8 mg 
per cent 

The Influence of a Punne-Fi ee Diet Upon the Semin Uiic Acid Level 
That the consumption of a purine-free diet over a prolonged period is often 
followed b} a slight depression of the blood uric acid level in gouty mdi- 
\iduals has been reported by many investigators The present data are 
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necessarily limited by the fact that the few subjects who consumed a punne- 
free diet did so for lelatively short penods Thus the longest such period, 
during which the serum uric acid was determined frequently, was three 
months (case 1) Moreover, theie are lacking for comparison sufficient 
data on the same subject obtained while on a mixed diet All of the data 
are depicted in table 7 in relation to other possible influences on the serum 
uric acid level In no single case were there gathered sufficient values to 
permit a statistical comparison of the eftect of variation only m the diet 
with all other influences equal The few individual values of serum uric 
acid content while a purine-fiee diet was consumed appeal to be slightly 
lower than those obtained while the subjects consumed a mixed diet (cases 
1 and 3) On the othei hand, it is evident that a purine-free diet, consumed 
over short penods, did not result in a fall of the serum uric acid content to 
a non-gouty level Thus, of a total of 61 determinations among five pa- 
tients (cases 2, 3, 4, and 8), free of acute gout and maintained on a purme- 
free diet without specific medication, only one value was as low as 6 0 mg 
per cent, while 55 values exceeded 7 0 mg pei cent Under similar restric- 
tions of diet and of medication 51 values were obtained among six patients 
during attacks of acute gout None of these values fell below 7 0 mg 
per cent 

The Influence of Vanons Dmgs Upon the Sawn Uuc Acid Level In 
many instances the serum uric acid was determined while the patients were 
under the influence of one or more of several diugs which have been found, 
by many observers, to often lowei the blood uric acid level These drugs are 
aspirin, colchicin, and salyrgan None of the subjects of the present study 
were under the influence of cmchophen or of related materials 

It may be seen in table 7 that only scanty data were obtained in any one 
patient while medication was admimstei ed, and while a punne-fiee diet was 
consumed, either during an interval between attacks of acute gout or during 
an attack In case 1 on a punne-free diet and during several gouty attacks 
a total of 29 determinations of seium uric acid were performed while drugs 
were withheld, the mean of these values was 10 7 + 0 17 mg per cent 
While drugs were administered (aspirin, as much as 4 grams daily foi 
several days, or colchicm, as much as 8 milligrams on any one day) 8 deter- 
minations of serum uric acid yielded a mean of 10 4 + 0 38 mg per cent 

In a few instances drugs were apparently responsible for significant 
changes in the serum uric acid content On one occasion the administration 
to case 1 of 3 0 milligrams of colchicm was followed by an apparent tem- 
porary fall of the uric acid to 8 5 mg per cent (depicted m figure 1, Feb- 
ruary 6, 1934), which succeeded a marked ui inary excretion, on February 5, 
of 1 42 grams of uric acid It is, of course, possible that this temporary 
fall was a result of some influence other than the colchicm One of the 
lowest seium uric acid values among the entire 177 values was found in case 
9 (table 7) During the nine days prioi to the first determination (October 
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1, 1935) the left olecranon bursa was involved m an acute attack of gouty 
arthritis , by October 1 the active pam was absent, but pain on motion and 
moderate swelling and tenderness of the elbow were still present During 
the previous five days the patient had consumed 2 6 grams of aspirin daily 
The serum uric acid on October 1 was 5 7 mg per cent Medication was 
withheld The following day the serum uric acid was 8 2 mg pei cent 
That this low value of 5 7 mg per cent was related to the admmistiation of 
the aspirin rathei than to other influences is rendered likely by further data 
to be presented below 



Tig 1 Case 1 Serum uric acid levels in relation to acute attacks of gout and to admin- 
istration of colchicm (Purine-free diet, constant fluid intake of 2000 cc daily) 


In four experiments among three patients the intravenous administra- 
tion of salyrgan was followed by a significant temporary fall of the serum 
uric acid Two of these experiments are depicted m figure 2, and a third 
in figure 3 In the latter instance the serum uric acid fell to 5 2 mg per 
cent, the lowest value among the entire 177 determinations In a fourth 
experiment on case 1 a serum uric acid level of 11 9 mg per cent was suc- 
ceeded, on the day after the intravenous injection of 2 c c of salyrgan, by a 
value of 8 1 mg per cent In all of the above experiments the lowering of 
the serum uric acid levels followed a markedly increased urinary excretion of 
uric acid 

1 he Relationship of the Set urn Unc Acid Level to the Attack of Acute 
Gouty Aithntis The possible relationship of the blood uric acid level to 
the attack of acute gouty arthritis has been studied by many observers, with 
almost as many divergent results as a consequence That the blood uric acid 
uses just before an attack is a view shared by Lichtwitz and Steimtz, 18 
Lucke, 1 ' 1 and b\ Chrometzka 20 That no such pre-attack rise occurs was 
stated by Gudzent 21 Pratt, 15 writing m 1921, thought that the blood during 
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an acute attack usually contains slightly moie uric acid than at other times 
Rathery and Violle 22 and Thannhauser 10 held that the uric acid falls during 
an attack Finally, Richter 23 maintained that the blood uric acid at the 
beginning of an attack is eithei elevated or depressed 



1935 

Fig 2 Case 2 Serum uric acid levels m relation to administration of salyrgan and 
to acute attack of gout (Purme-free diet, constant fluid intake of 2000 cc daily ) On each 
day denoted by an arrow 1 cc of salyrgan was injected intravenously, after blood was drawn 
for analysis 

In the opinion of the present wiiter, none of the above generalizations 
are based upon sufficient experimental evidence It is apparent that critical 
evidence must include very frequent observations of blood uric acid 
throughout an interval between acute attacks and during the attack of acute 
gouty arthritis, under conti oiled conditions of diet and of medication The 
present data constitute only an approximation to this ideal In figure 2 aie 
depicted frequent observations of the serum uric acid m case 2 over a period 
of 29 days It is evident that prior to the admmistiation of salyrgan on 
March 4, during an asymptomatic interval, the serum unc acid fluctuated 
considerably, and that similar fluctuation took place during the twelve days 
of the attack of acute gout (Any possible change of the unc acid level 
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just prior to the attack was, of course, masked by the effect of the salyrgan 
administered on March 11 ) Quantitatively much less marked variations 
were found in case 3, depicted m figure 4 These observations have been 
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Fig 3 Case 4 Serum uric acid levels in relation to administration of colchicin and 
salj rgan (Purine-free diet, constant fluid intake of 2000 c c daily ) On each day denoted 
b> an arrow Ice of salyrgan was injected intravenously after blood was drawn for 
analysis 

included m a pievious leport ° It is evident that the slight fall m the serum 
uric acid between Apnl 6 and 10 might have been due to the change from a 
mixed diet to a purme-free diet on April 6, rather than related to the first 
attack of acute gout During the following asymptomatic interval prior to 
the second attack of acute gouty arthritis the serum uric acid appen ently de- 
clined, and then appai ently rose during the first two days of the attack 
More extended observations were made in case 1 and are presented m figure 
(The data of December / to 21 have been included in a previous study °) 
In this case it is evident that the serum uric acid values, othei than those 
possibly related to the administration of colchicin, showed a high degree of 
fluctuation and bore no consistent 1 elation to the acute attacks Any ap- 
parent change just prior to ot during the attacks was matched by equally 
apparent changes during the asymptomatic intervals 

It seems to the writer that the data described above illustrate the futility 
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of seeking evidence of a change among the highly variable successive serum 
uric acid values by mere inspection of the uric acid cuives It was on the 
basis of such observations that the several diffeient generalizations m the 
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Fig 4 Case 3 Serum uric acid levels in relation to acute attacks of gout (Purmc-free 
diet, constant fluid intake of 2000 c c daily ) 

literature were founded Rather, the mheient variability of seium uric 
acid values requires the statistical treatment of a large number of such 
values In two gouty subjects sufficient data were collected to justify a 
statistical analysis All of the data on case 2, obtained while the patient 
consumed a purme-free diet and while medication was withheld, aie included 
m table 7 It is seen that the mean of a total of 20 serum unc acid values 
collected during all parts of asymptomatic intervals was 12 4 + 0 20 mg 
per cent, while the mean of 13 values measured during all parts of acute 
attacks of gouty arthritis was 12 1 + 0 31 mg per cent Similar but more 
extended observations were made m case 1 In table 7 are presented all of 
the serum uric acid values obtained while the patient consumed a purine-free 
diet without medication, m relation to 18 attacks of acute gouty arthritis 
over a period of one year 

It is seen that the mean of 25 serum uric acid values during asymptomatic 
intervals was 1 1 0 + 0 18 mg per cent, while a practically identical mean 
of 10 7 + 0 17 mg per cent was found among 29 detei mmations during 
acute attacks Thus, when all phases of asymptomatic intervals were com- 
pared with all phases of acute attacks of gout in these two cases, no change 
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of the serum uric acid was observed On the other hand, a more detailed 
analysis of the data in case 1 yielded a diffeient interpretation In table 8 
are presented the seium uric acid values m relation to finer sub-divisions of 


Table VIII 

Serum Uric Acid Levels in Several Phases of Acute Attacks of Gouty Arthritis 
Case 1 Purine-free diet, no medication 



Intervals 

Acute Attacks of 
Gouty Arthritis 

_ 


Earlier than 1 
3 Days 
Preceding 
Attacks 

Within 

3 Days 
Preceding 
Attacks 

First 

2 Days 

; 

Subsequent 
to First 

2 Days 

Number of determinations 

Range, serum uric acid, mg per cent 
Mean, serum uric acid, mg per cent 

12 

10 5-13 3 

11 7±0 18 

13 

9 1-13 7 

10 3 ±0 25 

12 

9 7-13 4 

10 6dtO 22 

17 

8 3-13 5 

10 8=t0 24 


the intervals and of the periods of acute gouty arthritis It is evident that 
dining the three days pnoi to the acute attacks the seium line acid fell from 
a previous mean of 11 7 + 0 18 mg per cent to one of 10 3 + 0 25 mg per 
cent, a significant difference of 14 + 0 31 mg per cent The additional 
data of table 8 demonstrate that during the gouty attack the serum unc 
acid lemained unchanged 

The Seium Unc Acid Level in Relation to the Seventy of Gout In 
only four of the present 21 cases of gout were there obtained a sufficiently 
large number of serum uric acid values, under comparable conditions of diet 
and of medication, to justify an attempt to correlate the height of the uric 
acid level with the seventy of the disease On the basis of fiequency and 
severity of attacks, and the extent of chronic joint deformities, it was con- 
sidered by several observers that the four cases, in the order of their severity, 
were cases 2, 1, 3, and 4 In table 7 it is seen that during asymptomatic 
intervals (pui me- free diet, no medication) the means of the serum uric 
acid values of these cases were 12 4 + 0 20, 11 0 + 0 18, 8 6, and 6 9 + 
0 08 mg per cent, respectively During attacks of acute gouty arthritis 
(purine-free diet, no medication) the means were 12 1 + 0 31, 10 7 + 0 17, 
and 8 8 + 0 06 mg per cent, respectively (Data are lacking in case 4 in 
this category ) These respective differences m mean values are statistically 
significant These data suggest, therefore, that m these four cases a more 
severe degree of gout was accompanied by a higher level of the serum uric 
acid 

Among the remaining 1/ cases the serum uric acid values were insuf- 
ficient in number to adequately characterize the uric acid level of any one 
case Howeter, the heights of the individual serum uric acid values did 
not appear l elated to such clinical aspects as the presence or absence of 
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chronic gouty arthutis or of tophi, the duration of the disease, or the fre- 
quency of attacks of acute gouty arthritis With the exception of one of 
two values m case 9 (vide supja ), the serum uric acid m every gouty indi- 
vidual was elevated 

The Sciitm Uric Acid Level Among Close Relatives of Gouty Individ- 
uals As early as 1916 Folin and Denis 21 reported “ a normal man of a 
gouty family ” with an elevated whole blood uric acid (4 0 mg per cent) 
As far as the piesent writei is aware, similar additional studies have not 
been published in the vast hteratuie concerning gout and uric acid m 
the blood Although a systematic investigation of the uric acid metabo- 
lism of close relatives of gouty individuals has not been carried out, the 
following observations requne mention The seium unc acid was deter- 
mined in thiee individuals, all adult males and completely free of a history 
or physical signs of joint disease In all the non-piotein nitiogen content 
of the blood was normal The following serum uric acid values were 
found a son of case 4, 6 7 mg per cent,' a son of case 6 ,77 mg per cent, 
and a brother of case 5, 8 4 mg per cent, lespectivel) 

The Significance of the Seium Unc Acid Level m the Diagnosis of Gout 
It is evident from the foregoing piesentation that in only a few instances 
among the 177 determinations of the seium unc acid m 21 cases of gout, 
under various conditions, weie the values within the range established in 
the 100 non-gouty subjects Thus in case 4 (see figure 3 and table 7), 
among 14 determinations peifoimed ovei a penod of one month, one value 
of 5 2 mg pei cent followed the administration of salyrgan on the previous 
day, three othei values, unrelated to medication, weie 6 0, 6 6, and 6 7 mg 
pei cent, respectively, while the lemaimng 10 values ranged between 6 9 
and 7 4 mg per cent In case 9 the value of 5 7 mg per cent was found at 
the end of a five-day period in which 2 6 grams of aspirin were consumed 
daily, a second determination yielded a value of 8 2 mg per cent Of the 
total 177 values, therefore, 175 values langed between 6 0 and 14 8 mg per 
cent In contrast, 97 of 100 determinations among 100 non-gouty indi- 
viduals yielded serum ui ic acid values less than 6 0 mg per cent , three of 
the 100 values ranged between 6 0 and 6 7 mg per cent 

The high serum uric acid values found m three relatives of gouty 
individuals have been described above This finding must obviously be 
bi ought to bear upon the interpretation of an elevated uric acid level in the 
absence of gout, renal insufficiency, disease of the liver, or leukemia 

Comparable with the present serum uric acid values m gout are the 
plasma uric acid levels ranging between 6 5 and 10 7 mg per cent, found 
in 11 determinations among nine gouty individuals by Folin, Berglund, and 
Derick 0 

As far as the author is aware, the only other series of determinations, 
among gouty individuals, approaching the high proportion of elevated uric 
acid values of the present study is that of Jordan and Gaston 25 These 

* This individual was studied in collaboration with Dr John H Talbott 
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workers used tlie Fohn 1930 method on unlaked whole blood The upper 
limit of normal they took as 4 0 mg per cent In 53 determinations among 
17 cases of gout the whole blood uric acid exceeded 4 0 mg per cent m 47 
instances 

The modern literature concerning the blood unc acid m gout, on the 
basis of older analytical methods, ranges between the view expressed b) 
Thannhauser 10 that an derated rvalue is a constant finding m gout, to the 
observations by Gudzent 26 of nonnal whole blood inic acid values m onc- 
thud of 26 cases of gout Similar to the latter findings were the observa- 
tions leported m 1928 by Hench, Vanzant, and Nomland 2 ' Among 100 
cases of gout these authois found nonnal whole blood unc acid levels m 28 
cases Writing as late as 1936 Hench 28 found that the whole blood unc 
acid was constantly elevated only in unticated chi onic gouty aithntis 

As fai as the writer is aware, the present 177 determinations of the 
serum uric acid among 21 cases ^f gout, representing all types of the dis- 
ease, under a variety of conditions, constitute the most extensive study of 
the problem of uricemia m gout The results of this work amply confirm 
the orginal observations by Pratt 2 in 1913, based upon the use of the fore- 
runner of modern colorimetric analytical methods, that hyperuricemia is 
practically constant m untreated gout With the present method of esti- 
mation hyperuricemia is defined as a seium unc acid content m excess of 
6 0 mg per cent 

Summary 

The determination of uric acid in blood by means of the Folin 1933 
method yielded experimental evidence for the view that analysis of sci um, 
derived from blood allowed to clot under oil, furnishes more valid data than 
does whole blood 

The fasting uric acid in 100 non-gout} individuals consuming a mixed 
diet ranged from 1 9 to 6 7 mg per cent, with a mean of 4 2 + 0 07 mg 
per cent In 97 individuals the serum uric acid was less than 6 0 mg 
per cent 

The serum uric acid was determined on 177 occasions m 21 cases of 
gout, under various conditions The serum uric acid values ranged from 
5 2 to 14 8 mg per cent On 174 occasions (98 per cent of total) the 
value exceeded 6 0 mg per cent, on 167 occasions (94 per cent of total) 
the value exceeded 7 0 mg per cent 

The consumption by gouty individuals of a purine-free diet during 
periods shorter than three months did not significantly influence the serum 
unc acid level The administration of aspirin, colchicm, and salyrgan to 
gouty individuals on several occasions was followed by an apparent tem- 
porary fall of the serum unc acid level 

Ihe serum uric acid fiequenth detei mined in four gouty individuals, 
apparently exhibited marked fluctuation both during asymiptomatic intervals 
and during attacks of acute goutv arthritis An intensive study of one case 
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of gout over a period of one year demonstrated a significant fall of the 
mean seium uric acid level during a three-day period preceding attacks of 
acute gouty arthritis, during the attacks the seium uric acid level remained 
unchanged 

Among four cases of gout an apparent direct correlation was found 
between the height of the serum uric acid level and the severity of the 
disease 

The serum uric acid was determined m the son of each of two gouty 
individuals, and in the biothei of a thud gouty individual These relatives 
themselves were free of gout Their seium uric acid concentrations weie 
6 7,7 7 , and 8 4 mg pei cent, respectively 

The author is indebted to Drs Walter Bauer, Arlie V Bock, and Saul Hertz of this 
clinic for permitting observations on patients fiom their private piactice Dr Waltei 
Bauer, and Dr Harry C Trimble of the Department of Biological Chemistiy, Harvard 
Medical School, have made many helpful suggestions during the couise of the work and in 
the prepaiation of the manusenpt 
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AN ARTICLE CONTRIBUTED TO AN ANNIVERSARY VOLUME IN HONOR 
OF DOCTOR JOSEPH HERSEY PRATT 

“ PLATE-LIKE ” ATELECTASIS OF THE LUNG “ 

By Alice Ettinger, MD , Boston, Massachusetts 

The clinical mipoitance of atelectatic conditions of the lung and then 
proper 1 oentgenological recognition has recently been emphasized Atten- 
tion has been called to the frequent occurrence of atelectasis in tuberculosis, 1 
m bronchiectasis, 2 ’ 8 ’ 4 in minor upper respiratory infections 0 Usually the 
collapse of a whole lobe or neaily a whole lobe has been described The so- 
called basal triangular shadow as evidence of lower lobe collapse, the triangu- 
lar shadow at the apex in atelectasis of the upper lobe, as well as the ap- 
pearance of the collapsed middle lobe have been described in detail by 
numerous wnteis °’ 8 ’ 8> 10 In addition to the characteristic form of the 
dense shadow cast by the collapsed lobe, the presence of a mediastinal shift 
is geneially considered to be a valuable sign in the differential diagnosis of 
atelectasis 11 In partial collapse, the mediastinal shift may be completely 
absent, but the displacement of the interlobar septum towards the diseased 
lobe is helpful in making a diagnosis 10> 12 The smallest localized areas of 
atelectasis which occui, due to obstruction of a bronchus of the second oi 
third division, do not, howevei, produce any shift of the interlobar septum 
The term generally used to describe small atelectatic areas is that of “ patchy 
atelectasis ” Patchy atelectasis is supposed to be indistinguishable from 
bronchopneumomc infiltration 13 

Recently, Fleischner 12 has convincingly shown that small areas of pure 
atelectasis without complicating secondary changes of the parenchyma, are 
represented by “ plate-like ” shadows m the lung, which appear as horizontal 
stripes in both postero-anterior and lateial views Previously, such hori- 
zontal stripes frequently have been mistaken for fibrinous deposits on the 
pleura 14 Fleischner obseived these stripes associated with three groups of 
conditions 

1 Abdominal diseases 

In this first group of diseases the horizontal shadow stripes had been 
observed by other authors previously to Fleischnei, 14 ’ 15 ’ 10 and had been 
interpreted as being due to pleurisy 

2 After contusions of the chest 

3 Associated with minor upper respnatory infections 

Fleischner, by autopsy controls, demonstrated that these plate-like 
shadows were due to small atelectatic areas It seemed to us that a further 

* Received for publication August 16, 1937 

From the Department of Radiology, The Boston Drspensary 
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proof could be offered by observing the development of these shadows 
during the reexpansion of a lobar infectious atelectasis In infectious ate- 
lectasis a previously normal lobe collapses and often reexpands before sevei e 



Fig 1 P A \iew Dec 24, 1935 Triangular shadow at the base of the right lung 
field merging with the shadow of the heart and the right diaphragm Typical appearance 
of collapse of the right lower lobe 


chronic changes, such as bronchiectasis or fibrosis, develop s 17 It has been 
shown that the collapse m these cases is not to be explained by a gross 
plugging of a mam bronchus, but by the presence of tenacious sputum in 
numerous smaller sized bronchi During the stage of reexpansion, a few 
smaller-sized bronchi may remain plugged longer than others The small 
atelectatic pulmonary areas supplied by these bronchioh should be demon- 
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strable at this stage as honzontal shadow stripes We have seen that this 
occurs In a number of cases of typical acute lobar collapse in children due 
to upper respiratory infection, the horizontal shadow stripes appeared on the 



Fig la Lateral view Dec 24, 1935 Note collapsed right lower lobe as a dense shadow 

overlying the spine 

roentgen-ray film dui mg the stage of re-inflation They represented at this 
time the only abnormal finding Clinically, the health of the patient seemed 
to be fully restored The following case may be reported as an example 

Case Report 

Case 1 (I am indebted to the Boston Floating Hospital for the case history ) 

W H , a nine vear old hov, was admitted to the Boston Floating Hospital on 
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December 23, 1935, because of fever and anorexia of 10 days’ duration He had 
suffered from measles at the age of six, and whooping cough at four Since the 
whooping cough the boy had frequent attacks of cough and fever during the winter 
On admission, there was rapid breathing and cough The examination showed 



Fig 2 P A view Oct 5, 1936 Collapse of the right and the left lower lobes 


limitation of expansion on the right side and dullness posteriorly from apex to base 
The breath sounds were diminished and expiration prolonged over this area The 
temperature was 101° on admission and terminated by crisis one day later It stayed 
normal thereafter 

Films taken one day aftei admission showed a typical triangular shadow at the 
right base indicating total collapse of the right lower lobe There was also some 
mottling in the left lower lung field behind the heart (figures 1 and la) 

The patient gradually improved and was discharged on January 16, 1936, to 
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a recreation home Roentgen-iay examinations were not lepeated at the time of dis- 
charge It was intended to introduce lipiodol into the right lower lobe at a later date, 
to determine whether or not bronchiectases were present This seemed advisable 
because of the present conception that bronchiectasis may develop m cases of spon- 
taneous lobar atelectasis 18 ’ i < 7 > 5 




Fig 3 P A view Nov 2, 1936 The right lower lobe has partially reexpanded 
Indefinite cloudiness m the right cardio-diaphragmatic angle Arrows indicate the displaced 
interlobar septum 


In March 1936, three months later, chest films were again taken and showed 
the right lung to be entirely normal The previously collapsed right lower lobe had 
completely reexpanded 

On September 27, 1936, nine months after the original episode, the patient was 
re-admitted to the Boston Floating Hospital because of fever, cough, shortness of 
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breath, and pain m the region of the right lower chest of one week’s duration In 
the interval between March and September, the boy had been well, with the exception 
of one week’s sickness in June, with similar symptoms 

On admission the boy appeared acutely ill, dyspneic, coughing, raising a consid- 
erable amount of sputum Physical findings showed impaired resonance at both bases, 



Fig 4 PA view Nov 30, 1936 Arrows indicate a horizontal shadow stripe in the right 
lower lobe, which represents “ plate-like ” atelectasis 


with diminished breath sounds at the left base No rales were heard Tactile 
fremitus was slightly more pronounced on the right side The temperature was 103° 
on admission and dropped to normal at the end of 12 daj s Films taken one week 
after admission (October 5, 1936), while the patient was still acutely ill, showed 
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collapse of the right and left lower lobes (figuie 2) Reexamination on November 
2, 1936, showed marked improvement There was now partial collapse of the right 
lower lobe only (figuie 3) Clinically, the child had markedly improved in the mean- 
time The temperature was normal The cough had disappeared On November 



A 


Fig 4n Right oblique view Nov 30, 1936 Arrows indicate the “plate-like” atelec- 
tases In this view an atelectatic area in the left lower lobe has become visible, which in 
the P A view was hidden behind the heart shadow 

30 1935 the child appeared clinically well Films taken at this time showed both 
diaphragms smooth in outline, freely movable with respiration There were two 
transveise shadow stripes in the right lower lung field and one m the left lower 
lung field 

Intci pi station These shadow stupes were considered to represent minute 
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atelectases due to occlusion of small-sized bronchi in the right and left 
lower lobes (figures 4 and 4a) 

In differential diagnosis, pleural adhesions alone have to be considered 
The appearance of the atelectatic areas as thm stripes m both the anterioi 
and lateral films makes it obvious that we are dealing with a plate-like and 
not with a linear structure The mtrapulmonary origin is theiefore evident 
Fleischner explains the appeal ance of these plate-like shadows by a 
mechanism which he calls “ directed collapse ” While in pneumothorax 
the lung can retract from the lateral chest wall due to the change of pressure 
within the chest cavity, the conditions for collapse m obstructive atelectasis 
are fundamentally different Heie, the lung cannot retract from the chest 
wall Even if no pleural adhesions are present, the negative pressure acts 
as an adherent force between the sui face of the lung and the chest wall and 
prevents the collapse of the lung toward the hilus As there is no possibility 
for the lung to shrink m a costo-mediastmal direction as in pneumothorax, 
the tendency of the atelectatic area to diminish in extent can only take place 
in a crano-caudal direction, perpendicular to the axis of shrinkage in pneurno- 
thoi ax 

Conclusion 

A case of acute lobar collapse due to upper respiratory infection is re- 
ported In the end stage of reexpansion, thm horizontal shadow stripes 
were seen m the area previously collapsed, and were interpreted as “ plate- 
like ” minute areas of atelectases 
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AN ARTICLE CONTRIBUTED TO AN ANNIVERSARY VOLUME IN HONOR 
OF DOCTOR JOSEPH HERSEY PR4TT 

A COMPARISON OF THE PRESSURES IN ARM 
VEINS AND FEMORAL VEINS WITH 
SPECIAL REFERENCE TO 
CHANGES DURING 
PREGNANCY - 

By C Sidney Burwell, MD.FACP, Boston, Massachusetts 

Knowledge of the general level of \enous pressure may be usefully 
applied to the evaluation of cardiac failure and of pericardial obstruction 
and it may sometimes serve as a guide to the management of these conditions 
These applications are widely known and practised This communication is 
concerned, not with the general level of venous pressure, but with the study 
and utilization of local venous pressures m the understanding and description 
of disease My colleagues and I were led to make the observations heie 
leported by certain phenomena encountered during our study of pregnant 
women 1 During the physical examination of such patients observation 
was made of an increase in the number and prominence of visible veins over 
the abdomen, suggesting the development of a collateral circulation As- 
suming that collateral venous channels develop in relation to some obstruc- 
tion to venous blood flow, we undertook a comparison of the pressures m 
two widely separated portions of the venous system These were the 
femoral vein and a vein m the antecubital space These two points are ap- 
proximately the same distance from the heart, moreover, one is m the system 
of the inferior vena cava and distal to the apparent collateral circulation, 
while the other is in the system of the superior vena cava 

Measurements of venous pressure weie made by the direct method 
described by Moritz and von Tabora 2 I he patient lay on his back m bed and 
the zero point of the manometer was set at a level 5 cm dorsal to the fifth 
costal cartilage It was found advisable to precede the measurement by a 
period of rest and to minimize discomfort by the injection of a drop of local 
anesthetic 

Only some observations by Runge, 3 who compared aim vein pressure 
with that in veins near the knee, and the study of 11 patients with diverse 
conditions by Ferris and Wilkins 4 offer information bearing on this 
point T herefore, the arm and leg venous pressures were studied m a group 
of non-pregnant individuals, including normal persons and those with con- 

* Read in part at the meeting of the Association of American Physicians, Atlantic City, 
New Jersey, May 5, 1937 

From the Department of Medicine, Hanard Medical School, and the Medical Service 
of the Peter Bent Brigham Hospital, Boston, Massachusetts 
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ditions already known to affect local or general venous pressure The re- 
sults of these preliminary observations are summarized m table 1 

Table I 


Examples of Venous Pressure in Arm and Leg in Normals and in Patients 
with Various Circulatory Disturbances 




Venous Pressure 



Arm 

Leg 



mm H«0 

mm H»0 

A 

Normal circulatory system 




1 Psychoneurosis 

58 

58 

B 

Heart disease 



1 

Without failure 




2 Hypertension (B P 210/110) 

42 

41 


(BP 212/140) 

4S 

55 

2 

With failure and without ascites 




3 Hypertension 

182 

17S 

3 

With failure and with ascites 




4 Aortic regurgitation and hypertension 

238 

269 

4 

Pericardial obstruction 




5 Constrictive pericarditis 

320 

304 


6 Pericardial effusion 
" " 

165 

167 

C 

Mediastinal tumor 




7 Lymphoma of superior mediastinum 

360 

60 

D 

Abdominal tumors 




8 Fibromyoma of uterus before operation 

104 

274 


Fibromyoma of uterus after operation 

66 

55 

E 

Ascites not due to heart disease 




9 Cirrhosis 

105 

146 


Cirrhosis after removal of 5,000 c c 

88 

88 


In individuals without heart disease or local venous obstruction, the 
venous pressure is not elevated, and is nearly identical in arm and leg under 
the conditions of these observations In patients with heart disease but 
without congestive failure or pericardial obstruction, the venous pressure is 
similar in arm and leg and is not elevated In patients with manifest con- 
gestive failure and in those with pericardial obstiuction from either fluid or 
constrictive scar the pressuie is elevated The pressure in such cases is 
identical (or nearly so) in arm and leg, unless there is a considerable ac- 
cumulation of fluid in the abdomen When ascites is present the leg pres- 
sure may be higher than the arm pressure Removal of ascites m such 
cases results in similar pressures m arm and leg, at a level which is still abo\e 
normal but often somewhat lower than the original arm pressure 

These impediments to venous flow are central, 1 e they are due to right 
ventricular failure 01 to pericardial obstruction and they interfere with the 
entry of blood into the heart Obstruction may also be at some peripheral 
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point, m which case venous pressure may be elevated locally and may differ 
widely in arm and leg Examples are given of a patient with a mediastinal 
tumor in whom the arm pressure is highei than that in the leg, and of pa- 
tients with mtia-abdommal tumor or noncardiac ascites in whom the leg 
piessure is higher than that in the arm In some of these patients the 
collateral circulation led to the \isible distention of superficial veins 


Table II 

Pressure in the Veins in Arm and Leg of Women During and After Pregnancy 


No 

Months of 
Pregnancy 

I Venous Pressure 

Time after 
Delivery 

Venous Pressure 

Arm 

Leg 

Arm 

Leg 



mm 

H,0 


mm 

H 2 0 

1 

3 months 

58 

78 

6 months 

65 

70 

2 

3’ months 

| 77 

l 100 





8 2 months 

56 

240 

Unknown 

108 

97 

3 

4 months 

102 

163 

5 months 

— 

118 

4 

6 | months 

85 

154 





months 

98 

175 




5 

7 months 

156 

208 




6 

7 months 

102 

232 




7 

7 1 months 

80 

145 




8 

8 months 

110 

201 

5 months 

— 

102 

9 

8 months 

78 

16) 

4 months 

108 

92 

10 

8 months 

102 

236 

10 days 

108 

72 

11 

8 months 

76 

200 




12 

8 months 

110 

215 




13 

8 months 

90 

170 

6 months 

30 

30 

14 

83 months 

51 

183 

6 months 

89 

81 

15 

85 months 

145 

181 

7 days 

91 

87 

16 

83 months 

95 

220 

1 month 

110 

85 

17 

83 months 

138 

190 

6 weeks 

118 

97 

18 

82 months 

82 

188 

6 days 

162 

63 

19 

9 months 

62 

265 




20 

“Near term" 

55 

178 




21 

“ At term ” 

78 

198 




22 

“At term” 

82 

210 




23 



1 

17 days 

48 

55 


With these obsenations in mind we may proceed to a consideration of 
the venous pressures in the arm and leg of pregnant women Table 2 and 
figure 1 record observations m 22 women and m every case the leg pres- 
sure during pregnancy is notably higher than that m the arm It is seen 
that by the fourth month of pregnancy the rise takes place and that it per- 
sists and even mci eases throughout pregnancy The pressure falls abruptly 
to normal with delivery 

Similar observations were then made in pregnant bitches The jugular 
vein was utilized instead of one at the elbow It was found that the pres- 
sures in the fetnoial veins of these pregnant animals were higher than those 
111 the jugular veins, and that the difference was comparable to that observed 
between arm and leg veins in pregnant women After delivery the dif- 
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feience was not present When the pregnant animal’s abdomen was opened 
the femoial venous pressure did not altei, which led us to conclude that the 
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Fig 1 Venous pressure in pregnancy 



■i 

12 16 


24 


elevated femoral venous pressure was not due to an mcieasc m general intia- 
abdommal pressure 

Further obseivations were made concerning the i elation of general ab- 
dominal pressuie and the pressures in the femoral and jugular veins by the 
injection of salt solution into the peritoneal cavity of dogs An example 
of these experiments is shown in table 3 Two points may be noted 


Table III 

Venous Pressure in Temoral and Jugular Veins in Relation to Elevated Abdominal Pressures 

in a Dog 


C c Saline Injected in 
Peritoneal Cavity 

Intra-Abdominal 

Pressure 

Femoral 

Venous Pressure 

Jugular 

Venous Pressure 


mm H z O 

mm H 2 O 

mm H»0 

0 


-2 

-4 

300 


+6 

-3 

SOO 

+20 

+37 

-2 

1400 

+60 

+72 

±0 

2000 

+ 145 

+ 148 

-1 

2600 

270 

270 

-1 

2S00 

345 

342 

+2 

3000 

410 

410 

+4 

3200 

490 

495 

+ 11 

3300 

525 

525 

+ 12 

All fluid removed From 


0 

+8 

abdomen 





Note The scales uere set so that the zero point was at the level of the apex beat 


1 The leg venous pressure does not rise until the general abdominal pres- 
sure begins to go up 
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2 When the leg venous pressme reaches a height comparable to that 
observed m pregnant women the abdominal wall is tense 

Since the abdominal wall of pregnant women with a high femoral pres- 
sure is not tense it is evident that an mci ease in general abdominal pressure 
is not the mechanism leading to the elevated femoral pressure in pregnant 
women 

These observations and those concerned with abdominal tumors suggest 
that an important factor in the high femoral pressure is the pressure of the 
gravid uterus upon the veins This concept is borne out by the following 
observation in pregnant bitches When the gravid uterus was lifted from its 
normal position in the abdomen and suppoited so that it did not press on the 
great veins the pressure in the femorals fell, although it still remained above 
the pressure m the jugulars 

So much for venous obstiuction But the pressure m any vessel is in- 
fluenced not only by the resistance to outflow but also by the amount and 
pressure of the blood flowing into it This point may be illustrated by the 
situation existing in the veins adjacent to an arteriovenous fistula In spite 
of the minimal resistance offered by normal veins the pressure m these ves- 
sels is markedly elevated, even some distance away from the fistula 



Fig 2 Venous pressures at -various points m a patient with a neoplasm of the superior 

mediastinum 

There exists evidence that a large volume of blood at a relatively high 
pressure enters the venous reservoir by way of the placenta Indeed it may 
be shown that the maternal placental circulation constitutes a modified 
arteriovenous fistula There appears no reason to doubt that the factor of 
increased inflow is an important cause of the elevated femoral pressure 
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The knowledge of venous pressures acquired by these observations may 
be utilized m the study of conditions othei than pregnancy Two examples 
may be cited 

The first is a woman of 45 who enteied the hospital with a history of 
increasing dyspnea and abdominal enlargement The general evidence of 
heart failure was acceptable until it was observed that even after removal 
of the ascites the femoral venous pressure was higher than the arm ( 180 mm 
as compared to 115 mm ) This led to a search for an obstruction to venous 
flow, which was subsequently demonstiated to be an intra-abdominal neo- 
plasm riding directly over the inferior vena cava and partially occluding it 
There were no physical signs, other than the differential venous pressures, 
which pointed to a tumor in this location 

The second patient is a man whose venous pressures are indicated m 
figure 2 

The venous piessures at these different points, even in the presence m 
this case of an equivocal roentgen-ray, point clearly to an obstruction m the 
superior mediastinum Further roentgen-ray examination verified this 
localization 

We conclude from these obsen ations 

1 Venous collaterals develop when there is a higher venous pressure m 
one area of the periphery than in another 

2 The high pressures in the femoral veins of pregnant women are 
brought about by at least two mechanisms 

(a) The inflow of a large amount of blood via the placenta 

(b) Obstruction to venous outflow by the gravid uterus 

3 The comparison of venous pressures in different parts of the body is 
useful in the understanding and description of disease and may on occasion 
even be applied to its diagnosis 
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AN ARTICLE CONTRIBUTED TO AN ANNIVERSARY VOLUME IN HONOR 

OF DR JOSEPH HERSEY PRATT 


SPLENIC IRRADIATION IN THE TREATMENT OF 
PURPURA HEMORRHAGICA 

By Harold W Jones, M D , F A C P , Leandro M Tocantins, M D , 
Richard Manges Smith, M D , Philadelphia, Pennsylvania 

Our experience with splenic irradiation m purpuia hemorrhagica is not 
m agreement with that of Mettier, 1 who states, " Repeated roentgen irradia- 
tion over the spleen in suitable doses is an excellent means of increasing the 
number of circulating blood platelets m patients with idiopathic thrombo- 
cytopenic purpuia hemorrhagica ” 

Early Results 

The term control of coagulation w ? as used loosel}, and still is, by some to 
include conti ol of bleeding of any tjpe without attempting to isolate that 
occurring in purpura hemorihagica Therefore, many data leported m the 
literature can not be considered as significant Costa Storicco 2 states that 
as early as 1912 Tnboulet, Weil, and Parof report favoiably on the use of 
splenic irradiation in hemorihage Stephan, 8 m 1920, noted the cessation 
of bleeding following its use and considered tlie spleen as the central organ 
of coagulation He includes in his report the results of Bucky and Guggen- 
heimer Aubertin, Levy, and Lereboullet, 1 using an n radiation of 200 R 
over the spleen, reported the control of the bleeding tune followed by a 
platelet increase in a patient with rheumatoid purpura Schneider, 5 in 1929, 
leported favorably on the use of this method, but the blood studies are not 
complete In 1932 Hippe and Kochmann 6 stated that excellent results m 
this disease were obtained by Klempere, Goia, and Bignonu and they con- 
clude, "Through our experience we have leached the point not to lose any 
time with other treatment in the case of severe thrombopemc bleeding, but ir- 
radiate the spleen at once ” In 1935 Mettier, Stone, and Purviance 7 repoit 
on the use of irradiation m eight patients, stating that there was a cessation 
of bleeding and a prompt and satisfactory rise m platelets Rudisill 21 re- 
ports similar results m seven patients 

Pancoast, Pendergrass, and Fitz-Hugh, s m 1925, repoit that Corey and 
Mandelstaum were unable to obtain an effect similar to those already de- 
scribed Hippe and Kochmann 0 state that Korger, Leschke, Wittkcnver, 

* Read before the Section on Medicine, College of Physicians of Philadelphia 
Received for publication September 16, 1937 
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Mandelstaum and Pakozdy completely declined the use of roentgen-ray for 
the treatment of thrombopemc purpura Thormann, 0 in 1928, pointed out 
that Dolbe and Wertheim criticized the use of inadiation of the spleen m 
this disease and that ICleistadt had no success in treating essential thrombo- 
pemc purpura by this method, and that furthermore Passon felt that splenic 



irradiation should not be used in the case of children Schneider, 5 m 1929, 
notes that Meda was entirely unsuccessful in treating this disease by this 
method Marzullo, 10 in 1933, failed to find any significant clinical impiove- 
ment in his patients after roentgen-ray therapy, and further states that the 
platelets did not rise above 100,000 Pancoast, Pendergrass and Fitz-Hugh 
report their results as inconclusive with this form of treatment, all cases 

coming to splenectomy 

Rationale 


Two functions of the spleen seem to be well established, ( 1 ) the reservoir 
function and (2) the destruction of red cells, granulocytes and platelets 
bv the clasmatocytes of endothelial origin in the spleen One wonders how 
the cells of the spleen are able to pick out the platelets and destroy them and 
not destroy the granulocytes and red cells at the same time We know, 
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howevei , that in malignant neutropenia the granulocj tes are few in number 
and the platelets remain at a practically noimal level In hypoplastic 
anemia and aleukia hemorrhagica both platelets and granulocytes may be 
i educed to a very low level This leads us to consider the condition 
of the bone marrow, in which we find the megakaryocytes normal in number 
in some putpuric patients and reduced in otheis Probably the number of 



Fig 2 J P Chronic purpura with acute exacerbations Roentgen-ray to spleen ineffective Jan- 
uary 1936 developed middle ear disease, mastoiditis, painful and swollen joints, erythema nodosum (pur- 
pura rheumatica) Following this the platelets rose to normal, bleeding time fell to normal 
Platelets dropped to a low level a month later, rose again while patient was in Arizona Menstrual cycle 
established , periods normal Platelet le\ el at present normal , no hemorrhagic phenomena 

megakaryocytes is not as important as the functional ability of the mega- 
karyocytes that are present m the bone marrow at a given time More study 
should be given to the condition of the megakaryocytes as well as to then- 
actual number 

It seems unlikely that the platelet lack m purpura hemorrhagica can be ex- 
plained purely on the basis of the collection of “ hyalin ” masses of platelets 
in thrombosed capillaries, as described by Baehr, 11 if roentgen-ray to the 
spleen is an effective form of treatment It may be, howerer, that de- 
pressing or remoi mg splenic function in some way permits some of these 
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platelets to get back into circulation Does the spleen have a depressing 
effect on platelet formation in the bone marrow ? This seems unlikely and 
presumes the presence of a splenic hormone The importance of anoxemia 
m bone marrow erythrocytic development is well established and may pla_\ 



Cl. 


Fig 3 J G Chronic purpura Snake venom administered over a thiee month’s 
period before roentgen-ray treatment to spleen Following this platelets rose to a high level 
after the fourth treatment and reached a peak after the fourteenth, then fell to 6,000 per 
cu mm on November 27 Roentgen-ray treatment discontinued because of the accom- 
panying drop of white cells to 2,700 Additional treatment increases total R units to 1620 

a significant part in megakaryocytic activity Schurer 12 discusses the wide 
usage of splenic irradiation in treatment of cases of “ septic disease,” noting 
favorable results The dosage is not mentioned, but he concludes that the 
good effect obtained is due to an outpouring of white blood cells as a result 
of lymphatic damage or as a result of an irritating effect on the reticulo- 
endothelial system, thereby increasing the function We see, therefore, that 
one group use loentgen-ray to depress the function of the clasmatocytes and 
another to stimulate the reticulo-endothelial system, of which the splenic 
clasmatocyte is a part Who is able to determine the dose of roentgen-ray 
to the spleen which may stimulate m one case and depress in another ? 

Experimental 

Using Vi, V2 and 1 erythema dose with filters of 1 A3, 0 3 Cu, 5 A1 and 
2 A1 m rabbits and injecting 1 c c of iron oxide intravenously, Schus- 
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terowna 18 concludes that the cells of the 1 eticulo-endothehal system in the 
spleen were less able to absorb iron and, therefore, possess less phagocytic 
ability Cosati, 14 using 100 R to the exteriorized spleen at 13 cm with 
slight filtration, failed to find evidence of marked splenic destruction suf- 
ficient to endanger gross splenic function From this work it would seem 



likely that the so-called roentgen-ray splenectoni) is not possible with the 
doses used m clinical medicine 

Dosage 

Hippe and Kochmann, 0 who employed a dose of from 100 R to 180 R, 
felt that one should not waste time with other forms of treatment in severe 
thrombopemc bleeding, but should irradiate the spleen at once They report 
a marked increase in blood platelets and a cessation of the hemorrhagic 
phenomena, and quote Nonta who gave 10 doses of 500 R to a five > ear old 
girl with this disease with resultant increase m platelets and cessation of the 
hemorrhage Thormann 0 reports the control of hemorrhage m three pa- 
tients, by means of a dose of 500 R Costa Storicco, using 100 R to 150 R 
for two to four doses, reports on the cessation of the hemorrhagic phe- 
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nomena in two patients Mettier 7 1 ecommends a dosage of 200 R to 300 R 
daily until 1,200 R to 3,300 R aie gnen in six to 15 days One of Ins 
patients had a recurrence of the hemorrhagic phenomena and a reduction of 
platelets, and a second roentgen-ray series was given with similai good le- 
sults We note, however, that the patient took the di ug Sedoi mid each time 



Fig 5 R S Chronic purpura Roentgen-ray to spleen ineffective Acute abdominal 
pain, marked fall in red cells, and probable mtra-abdominal hemorrhage occurred during the 
treatment A short time later splenectomy was successfully performed Additional treat- 
ments to spleen not included in chart bring total to 3591 Rn 

before the hemorrhagic phenomena appeared Pancoast, Pendergrass, and 
Fitz-Hugh 8 used a dose of approximately 160 R without convincing results 
In our series of 11 patients the dose varied from 54 R to 500 R without 
the favorable results reported by other observers 

Evaluation or Therapeutic Measures 

Amatus Lusitanus 15 described the first case of this disease in 1556, and 
Willan 10 gate it the name of purpura hemorrhagica in 1801 Many thera- 
peutic measuies — purging, bleeding, tincture of iron chloride, injections of 
whole blood, injections of serum, and others, have been enthusiastically 
recommended In the last few years Peck 17 has used snake venom suc- 
cessfully m this disease, but m our hands it has not been efficacious Anti- 
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vemn has been recommended by Taylor, 18 but we, as well as others, have 
found it of no value Congo red intravenously, viosterol by mouth, liver 
extract by mouth and intramuscularly all have their advocates, but m our 
experience they have not been helpful 19 With regard to liver extract, we 



Fig 6 Br M W Acute purpura treated by transfusion with temporary wnprove- 
ment March 2, with bleeding time at 32 minutes, roentgen-ray treatment was administered 
March 4 a massive dose of roentgen-ray was given, following which retching and vomiting 
occurred The patient’s face became suffused with petechiae at each spasm, intracranial 
hemorrhage resulted, followed by death 


have used it m many patients and have failed to get the results reported by 
others until recently, when one of our patients developed a satisfactory 
platelet rise after it had been administered for several days Did the liver 
extract influence the platelet rise, or was it coincidental? Students of this 
disease are well aware of the large number of spontaneous cures In our 
gioup, 15 patients are included under this heading We have knowledge of 
two patients, one in extremis, who had a sudden cessation of hemorrhagic 
phenomena and platelet rise after being annomted, and a second who had a 
similar experience after a visit from a hex doctor Patients who develop 
hemorrhagic phenomena and a platelet drop as a result of drug sensitivity 
frequently have a dramatic increase in platelets after the drug is withdrawn 
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(Sedormid) As has been pointed out emphatically by Dr J H Pratt, 20 
whose experience in this disease is very extensive, one must evaluate all 
forms of treatment in this disease, with particulai consideration of the 
chance of the coincidental spontaneous cure 


Case Reports 

In this presentation we report on nine patients who we believe received 
adequate roentgen-ray therapy and three who received the treatment, hut not 
m sufficient amount to be conclusive In none of these were we able to 
obtain favorable results comparable to those reported by other observers 


Dosage 

Our erythema dose is considered to be 800 R measured m air The 
equipment delivers approximately 54 R per minute measured m air, using 
a filter of % mm of copper, 2 mm of aluminum Usually the anterior 
splenic area is rayed one day and the posterior the next The following is 
a brief report of the various patients studied with the result as far as the 
blood findings are concerned None of the patients studied had a cessation 
of hemorrhagic phenomena after roentgen-ray therapy 


Case Reports 

Case 1 C S , male, aged 3 

Chief Complaint Spontaneous hematomas, bleeding from nose and ears, petechiae, 
and ecchymosis 

Family History Negative 

Past History Symptoms present since one year of age, otherwise negative except 
for frequent “ colds ” and middle ear disease 

Present Illness One month before admission to the hospital, in 1935, acute 
hemorrhagic symptoms developed 

Physical Examination Spleen and liver not enlarged General systemic ex- 
amination negative except for conditions mentioned 


Blood Studies 

Date 

4/22/35 

4/23/35 

4/24/35 

4/25/35 

4/26/35 

4/27/35 

8/1/35 


Hgb R B C W B C Platelets B T (nuns ) 

94 4 90 8 7 22,000 (Cap ) 9 

Venous clotting time — 4 mins 
Roentgen-ray to the spleen anteriorly 153 R 
90 4 80 5 6 26,000 11 

Roentgen-ray to the spleen posteriorly 153 R 
92 4 80 4 8 18,000 10+ 

Roentgen-ray to the spleen anteriorly 200 R 
82 4 76 5 8 10,000 9+ 

Roentgen-ray to the spleen posteriorly 200 R 
84 4 51 4 2 12,000 10+ 

Hemorrhagic phenomena more marked, transfusions and 
other forms of treatment instituted, roentgen-ray discon- 
tinued 

88 4 39 8 0 24,000 10+ 


Diagnosis Chronic purpura hemorrhagica with acute exacerbation Not bene- 
fited by roentgen-ray therapy 
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Case 2 EE, male, aged 12 

Chief Complaint Epistaxis, petechiae, and ecchymosis for three years 
Family History Negative 
Past History Negative 
Admitted October 30, 1935 

Physical Examination Petechiae and ecchymosis on face, arms and legs Liver 
and spleen not palpable 


Date 

10/29/35 

10/30/35 


10/31/35 


11/1/35 

11/2/35 

11/5/35 

11/6/35 

11/9/35 


11/13/35 

11/14/35 


11/16/37 

11/19/35 

11/21/35 

11/23/35 

11/26/35 

12/3/35 


12/5/35 

12/19/35 

5125136 


Hgb R B C WBC Platelets 

86 5 56 5 2 40,000 

Roentgen-ray to the spleen anteriorly 108 R 
After roentgen-ray to the spleen 

' 5 3 20,000 

Before roentgen-ray to the spleen 

95 5 24 5 7 16,000 

Roentgen-ray to the spleen posteriorly 108 R 
After roentgen-ray to the spleen 

4 8 18,000 

Before roentgen-ray to the spleen 

103 5 51 3 2 12,000 

Roentgen-ray to the spleen anteriorly 180 R 
Before roentgen-ray to the spleen 

98 5 69 5 3 18,000 

Roentgen ray to the spleen anteriorly 108 R 
Roentgen-ray to the spleen posteriorly 108 R 
Roentgen-ray to the spleen anteriorly 108 R 
Roentgen-ray to the spleen posteriorly 108 R 
Roentgen-ray to the spleen anteriorly 108 R 
Roentgen-ray to the spleen posteriorly 108 R 
Before roentgen-ray to the spleen 
105 6 03 3 5 20,000 

Roentgen-ray to the spleen posteriorly 108 R 
After roentgen-ray to the spleen 

6 1 14,000 

Roentgen-ray to the spleen anteriorly 108 R 
Before roentgen-ray to the spleen 
100 5 73 5 9 20,000 

Roentgen-ray to the spleen posteriorly 108 R 
After roentgen ray to the spleen 

4 8 6,000 

98 6 005 4 2 26,000 

Roentgen-ray to the spleen anteriorly 108 R 
102 5 41 4 4 10,000 

Roentgen-ray to the spleen posteriorly 108 R 

104 5 62 3 8 38,000 

Roentgen-ray to the spleen anteriorly 108 R 
Roentgen-ray to the spleen posteriorly 108 R 

4 3 8,000 

Roentgen-ray to the spleen anteriorly 108 R 
Roentgen-ray to the spleen posteriorly 108 R 
4 2 18,000 

Roentgen-ray to the spleen anteriorly 108 R 
Roentgen-ray to the spleen posteriorly 108 R 
4 0 24,000 

Roentgen-ray to the spleen anteriorly 108 R 
Roentgen-ray to the spleen posteriorly 108 R 
After roentgen-ray to the spleen 

6 4 38,000 

89 4 91 5 6 16,000 

96 5 37 6 3 24,000 

96 5 002 2 8 18,000 


B T (mins ) 
4 

2 \ 

11 


2 1 


7 

3 1 


21 


2 

4 

11 

2 

51 

6 

10 

7 


21 


4 

6 

3 

12 


Diagnosis Chronic purpura hemorrhagica Roentgen-ray treatment ineffective 
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Case 3 J M, male, aged 10 
Chief Complaint Bruising, nose bleed 
Family History Negative 

Past History Measles, easy bruising in 1932 Patient states that he had nose 
bleed at the change of seasons The hemorrhage was so severe at times that he be- 
came unconscious He states that he does not bruise unless he injures himself 
Admitted May 18, 1937 


Blood Studies 


Date 

5/18/37 

5/19/37 

5/20/37 

5/21/37 

5/22/37 

5/24/37 

5/25/37 

5/26/37 

5/29/37 

8/9/37 


Hgb R B C W B C Platelets BT (mins ) 

79 4 45 8 7 34,000 (Cap ) 10+ 

58.000 (Ven ) 

Venous clotting time — 5 

82 5 13 8 1 34,000 (Cap ) 10+ 

Roentgen-ray to the spleen anteriorly 200 R 
Roentgen-ray to the spleen posteriorly 200 R 

95 5 21 8 8 40,000 (Cap ) 6§ 

42.000 (Ven ) 

Roentgen-ray to the spleen anteriorly 250 R 
104 5 13 6 1 50,000 (Cap ) 3£ 

81 4 50 4 9 8,000 (Cap) 10+ 

14.000 (Ven ) 

Roentgen-ray to the spleen anteriorly 250 R 

83 4 07 4 8 12,000 (Cap ) 10+ 

14,000 (Ven ) 

Roentgen-ray to the spleen posteriorly 300 R 


88 

4 44 

50 

16.000 (Cap ) 

22.000 (Ven ) 

10+ 

87 

4 74 

40 

20,000 (Cap ) 
20,000 (Ven ) 

2 } 

85 

4 80 

86 

21.000 (Cap) 

24.000 (Ven ) 

10+ 


Diagnosis Chronic purpura hemorrhagica with acute exacerbation Roentgen- 
ray treatment ineffective for control of hemorrhagic phenomena and increase in 
platelets 


Case 4 J C , male, aged 14 

Chief Complaint Bleeding from nose, petechiae, and ecchymosis (general) 
Family History Negative 

Past History Chicken pox and measles In 1928 patient was hospitalized be- 
cause of repeated nose bleed The nose bleed, petechiae and ecchymoses continued 
at various intervals until 1936, when patient was admitted to another hospital, at 
which time the blood loss from the nose was unusually severe following a cold There 
was some bleeding from the gums at this time 

Present Illness On admission, February IS, 1937, the patient had been bleeding 
from the nose for some days There was marked ecchymosis of the arms and legs 
and bleeding from the gums The spleen was palpable, the liver not felt 
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Blood Studies 

Date 

2/15/37 

2/16/37 

2/17/37 

2/18/37 

2/19/37 

2/20/37 

2/23/37 

2/25/37 

2/26/37 

2/27/37 

3/1/37 

3/4/37 

3/20/37 


3/23/37 


See chart 

Hgb R B C WBC Platelets 

71 3 45 9 9 10,000 

Roentgen-ray to the spleen anteriorly 102 R 
Roentgen-ray to the spleen posteriorly 102 R 
46 2 40 7 0 16,000 

Roentgen-ray to the spleen anteriorly 153 R 
43 2 63 3 6 26,000 

Roentgen-rav to the spleen anteriorly 102 R 

37 2 18 5 8 16,000 

Roentgen-ray to the spleen posteriorly 153 R 

38 2 27 5 4 26,000 

Roentgen-ray to the spleen posteriorly 153 R 

52 2 87 9 5 8,000 

Roentgen-ray to the spleen anteriorly 153 R 

53 2 81 7 8 16,000 

Roentgen-ray to the spleen posteriorly 153 R 
46 2 49 7 2 18,000 

40 2 84 6 2 12,000 (Cap ) 

46.000 (Ven ) 

45 2 68 5 8 20,000 (Cap ) 

61.000 (Ven ) 

Roentgen-ray to the spleen anteriorly 208 R 
64 3 17 4 0 6,000 (Cap) 

21.000 (Ven ) 

Roentgen-ray to the spleen posteriorly 262 R 
70 3 72 4 1 22,000 (Cap ) 

26.000 (Ven ) 


BT 


3/24/37 Splenectomy 

Diagnosis Chronic purpura hemorrhagica with acute exacerbation 
lay treatment ineffective 


(mins ) 
12 

3 

6 

5 

4 * 

15 

8 

H 

i 

9 

10 + 


Roentgen- 


Case 5 R C , male, aged 7 

Chief Complaint Weakness, bleeding from gums, ecchymoses, and petechiae 
Family History Negative 

Past History Measles, pertussis, pneumonia, frequent attacks of tonsillitis 
Tonsillectomy two years previously, no excessive bleeding 

Present Illness Admitted June 1, 1926 Patient, bleeding extensively from gums, 
fell in the street and was brought to the hospital 

Physical Examination Gums oozing, legs and thighs covered with ecchymoses 
and petechiae Spleen is palpable, liver not felt 

July 16, after treatment with transfusions, roentgen-ray therapy was admin- 
istered in a dose of approximately 540 R Unfortunately no platelet counts are 
available on this day The last platelet count recorded was on June 23, at which 
tune the platelets were 88,000 On June 21 the hemoglobin was 88 per cent red blood 
cells 4,700,000, white blood cells 6,400, platelets 334,000 

The patient was improving continually at the time of roentgen-ray Hemor- 
rhagic phenomena had disappeared and the platelets were increasing In our opinion 
there was no indication for roentgen-ray therapy, nor was there indication for splen- 
ectomy, which was performed on the 28th of July The patient died November 23, 
1926, during a re-admission to the hospital, when a diagnosis of osteomyelitis and 
broncho-pneumonia was made 
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Case 6 J D, male, aged 53 
Chief Complaint Epistaxis 
Family History Negative 

Past History Smallpox at 5, bruised easily for the past 8 or 9 years 
Present Illness November 1933 spontaneous nose bleed Admitted to the hos 
pital January 27, 1934 A cold m the head brought on a severe hemorrhage Januaiy 
26 On admission purpuric spots were present in the mouth and the extremities 
and there was bleeding from both nasal passages Various forms of treatment 
were used — transfusion, liver extract, snake venom, and others 

Blood Studies 

Date Hgb R B C WBC Platelets B T (nuns ) 

3/19/34 80 4 20 8 6 16,000 10+ 

3/20/34 Roentgen-ray to the spleen anteriorly 108 R 

3/21/34 80 4 20 7 2 16,000 10+ 

3/22/34 Roentgen-ray to the spleen anteriorly 162 R 

3/23/34 84 4 42 8 2 20,000 10+ 

3/26/34 Roentgen-ray to the spleen anteriorly 162 R 

3/27/34 Roentgen-ray to the spleen anteriorly 162 R 

85 4 60 5 6 18,000 10+ 

3/28/34 Roentgen-ray to the spleen posteriorly 108 R 

3/29/34 80 4 16 4 8 10,000 10+ 

3/30/34 Roentgen-ray to the spleen posteriorly 162 R 

3/31/34 Roentgen-ray to the spleen posteriorly 162 R 

80 4 30 4 0 16,000 10+ 

4/2/34 82 4 70 4 8 15,000 10+ 

Diagnosis Chronic purpura hemorrhagica with acute exacerbation Roentgen- 
ray treatment ineffective 

> Case 7 PS, female, aged 45 

Admitted March 1921, in extremis, bleeding from mucous membranes, nose, 
mouth, vagina Ecchymoses and petechiae were present 

Her hemoglobin was 30 per cent, red blood cells 2,000,000, white blood cells 
8,600, platelets 16,000 Roentgen-ray was administered over the spleen m a dose of 
500 R, but she died in 48 hours, although transfusions were used 

Case 8 R S , female, aged 23 

Chief Complaint Bleeding from nose and gums since age 6, excessive menstrua- 
tion since age 14, tendency to bruise easily since age 6, long bleeding from cuts since 
age 6, weakness, dyspnea and palpation, and swelling of ankles for three years 
Family History Negative 

Past History Measles, pertussis, frequent headaches, tendency to head colds 
Tonsils treated by electro-coagulation six yeais ago 

Present Illness Admitted Oct 1935 Frequent spontaneous nose bleed since 
age of 6, occurring daily until onset of menses, then about one every two weeks, lasting 
one to two hours At age of 20 the nose bleed occurred once a month Spontaneous 
bleeding from the gums since age 21 Fourteen teeth have been extracted in the 
last two years, bled two to four days after each extraction 

Physical Examination Spleen slightly enlarged, liver not palpable Petechiae 
and ecchymoses present on lower extremities Some tenderness in right lower 
quadrant 

Roentgen-ray treatments daily from October 30 to November 12, except 
Sundays Seven anterior spleen 216 R, one 162 R, one 108 R, one 135 R Seven 
posterior spleen, five at 216 R, one at 162 R, one at 108 R One lateral spleen at 
108 R, one left and right lateral chest 108 R each 



SPLENIC IRRADIATION IN TREATMENT OF PURPURA HEMORRHAGICA 


' Blood Studies 

Date 

10/14/35 

10/30/35 

10/31/35 

11/1/35 

11/2/35 

11/4/35 

11/5/35 

11/6/35 

11/7/35 

11/8/35 

11/9/35 

11/11/35 

' 11/12/35 

11/13/35 
11/14/35 

11/19/35 

11/26/35 

11/30/35 

12/4/35 

12/9/35 

12/20/35 

12/21/35 

12/23/35 


See chart 

Hgb R B C WBC 

Platelets 

B T (mins ) 

5 09 

16,000 

3* 

Before roentgen-ray to the spleen 
76 5 12 7 5 

16,000 

n 

After roentgen-ray to the spleen 

18,000 

10+ 

Before roentgen-ray to the spleen 
76 5 03 4 9 

6,000 

10+ 

After roentgen-ray to the spleen 

14,000 

91 

Before roentgen-ray to the spleen 
70 4 71 4 5 

12,000 

5 

After roentgen-ray to the spleen 

10,000 

91 

Before roentgen-rav to the spleen 
80 5 30 7 1 

16,000 

U 

After roentgen-rav to the spleen 

18,000 

15 + 

Before roentgen-ray to the spleen 

5 10 99 

12,000 

10+ 

After roentgen-ray to the spleen 

18,000 

4 

Before roentgen-ray to the spleen 

6 5 

8,000 

31 

Before roentgen-ray to the spleen 

5 35 7 1 

12,000 

10+ 

After roentgen-ray to the spleen 

24,000 

85 

Before roentgen-ray to the spleen 
81 5 44 5 8 

18,000 

8 

After roentgen-ray to the spleen 

12,000 

61 

Before roentgen-ray to the spleen 

5 45 7 3 

18,000 

81 

After roentgen-ray to the spleen 

4 71 5 2 

26,000 

41 

Before roentgen-ray to the spleen 

5 6 

20,000 

2 

After roentgen-ray to the spleen 

5 04 6 3 

12,000 

6 

Before roentgen-ray to the spleen 
76 

8,000 

10+ 

Before roentgen-ray to the spleen 

5 21 6 4 

10,000 

5§ 

Before roentgen-ray to the spleen 

5 07 6 8 

8,000 

71 

After roentgen-ray to the spleen 

66 

16,000 

10+ 

5 28 6 S 

18,000 

71 

47 2 97 7 8 

8,000 

91 

53 3 01 6 8 

64 4 13 6 1 

60 3 49 4 9 

6,000 

10+ 

Before roentgen-ray to the spleen 
70 4 79 6 1 

16,000 

10+ 

After roentgen-ray to the spleen 

Before roentgen-ray to the spleen 

4 70 5 5 

22,000 

16,000 

After roentgen-ray to the spleen 

16,000 

75 

Before roentgen-ray to the spleen 

3 79 4 1 

16,000 

41 
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Date 

Hgb 

RBC 

WBC 

Platelets 

B T (mins 


After roentgen-ray to the spleen 







10,000 


1/2/36 


5 01 

63 

24,000 

6| 

2/4/36 


4 45 


14,000 

10+ 

2/10/36 

52 

4 09 

5 6 

25,000 

9 

2/11/36 

52 

4 09 

39 

10,000 

20 


Splenectomy 3 30 p 

m 




After splenectomy— 

-5 00 p m 




62 

4 54 

19 9 

68,000 

15 

2/12/36 

52 

3 61 

44 0 

378,000 

1 

2/13/36 

46 

3 18 

24 0 

722,000 

15 

2/14/36 

48 

3 43 

12 7 

886,000 

2h 

2/15/36 

52 

3 69 

12 1 

1,320,000 

3i 

2/17/36 

53 

4 02 


2,366,000 

1} 

2/21/36 

50 

3 18 

76 

2,120,000 

3 

2/26/36 


3 50 


1,620,000 

15 

3/3/36 

55 

3 75 


464,000 

3i 

3/9/36 

51 

3 54 

60 

292,000 

1 

3/13/36 


4 00 


222,000 

1 

3/26/36 

51 

3 53 

80 

366,000 

1 

2 

4/8/36 

68 

4 76 

64 

251,000 

H 


Diagnosis Chronic purpura hemorrhagica Roentgen-ray treatment ineffective 
Comment On October 19, following roentgen-ray to the spleen, the patient 
developed acute abdominal pain associated with marked fall m red cells of more 
than 2,000,000 per cubic mm There was distinct abdominal tenderness, rise in 
temperature, and an increase in the white cell count above her usual level The 
differential count showed a decided shift to the left We felt that she may have had 
an intra-abdominal hemorrhage as there was evidence of free fluid m the abdominal 
cavity The roentgen-ray treatments were discontinued 


Case 9 J G , female, aged four 

Chief Complaint Easy bruising, nose bleed 

Family History Negative 

Past History Always healthy until present illness 

Present Illness Admitted October 1935 At two years of age child had severe 
infection involving nose, throat, and sinuses This condition was present for four 
or five weeks Since than she has bruised easily, has had many head colds with 
frequent nose bleed and one profuse hemorrhage from bowel 

Physical Examination Bruises and petechiae present on the arms, lower 
extremities and the body Spleen and liver are both palpable, although not ma- 
terially enlarged 

Blood Studies See charts 3 and 4 


Date 

10/9/35 

10/10/35 

10/11/35 


10/12/36 


Hgb RBC WBC Platelets 
73 4 63 6 5 30,000 

Before roentgen-ray to the spleen 

79 7 0 24,000 

Roentgen-ray to the spleen anteriorlv and 
108 R 

After roentgen-ray to the spleen 
73 4 12 7 8 32,000 

Roentgen-ray to the spleen anteriorly and 
108 R 

Before roentgen-ray to the spleen 
75 4 41 9 3 20,000 

After roentgen-ray to the spleen 

60,000 

Before roentgen-raj to the spleen 

80 4 65 4 6 54,000 

After roentgen-ray to the spleen 

5 9 86,000 


B T (mins ) 
4 

O 2 

posteriorly 


31 

posteriorly 


5 

3 ’ 

4 

10+ 


10/14/35 
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Date 

10/15/35 

10/16/35 

10/17/35 

10/18/35 

10/19/35 

10/21/35 

10/22/35 

10/23/35 

10/24/35 

10/25/35 

10/26/35 

10/28/37 

10/29/35 

10/30/35 

11/9/35 

11/13/35 

11/16/35 


Hgb R B C WBC Platelets 

Before roentgen-ray to the spleen 
97 4 52 5 6 78,000 

After roentgen-ray to the spleen 

54.000 

Before roentgen-ray to the spleen 

5 08 3 8 70,000 

After roentgen-ray to the spleen 

4 1 64,000 

Before roentgen-ray to the spleen 
84 4 93 16 7 152,000 

After roentgen-ray to the spleen 

14 1 206,000 

Before roentgen-ray to the spleen 
86 4 70 9 4 168,000 

After roentgen-rav to the spleen 

126.000 

Before roentgen-ray to the spleen 

4 96 6 8 86,000 

After roentgen-ray to the spleen 

144.000 

Before roentgen-ray to the spleen 

4 17 8 2 120,000 

After roentgen ray to the spleen 

81 4 81 8 9 94,000 

Before roentgen -ray to the spleen 

81 4 81 8 9 94,000 

After roentgen-ray to the spleen 

76.000 

Before roentgen-ray to the spleen 

82 5 19 8 4 88,000 

After roentgen-ray to the spleen 

134.000 

Before roentgen-ray to the spleen 
80 5 53 8 3 116,000 

After roentgen-ray to the spleen 

160.000 

Before roentgen-ray to the spleen 

5 60 9 1 168,000 

After roentgen-ray to the spleen 

4 75 172,000 

Before roentgen-ray to the spleen 
80 4 53 7 2 144,000 

After roentgen-ray to the spleen 

200,000 

Before roentgen-ray to the spleen 
75 4 77 9 4 218,000 

After roentgen-ray to the spleen 

176.000 

Before roentgen-ray to the spleen 

83 4 09 S 8 144,000 

Roentgen-rav anteriorh and posteriorly 108 R 
Before roentgen-rav to the spleen 

4 13 ' 6 1 140,000 

After roentgen-ray to the spleen 

4 31 142,000 

Roentgen-ray anteriorly and posteriori}' 108 R 
Before roentgen-ray to the spleen 

4 18 4 9 74,000 

Roentgen-ray anteriorly and posteriorly 108 R 
Before roentgen-ray to the spleen 

4 28 ' 4 5 74,000 

After roentgen-rav to the spleen 

13,000 

Roentgen-ray anteriorlv and posteriorly 10S R 
Before roentgen-ray to the spleen 

4 52 3 7 60,000 

After roentgen-ray to the spleen 

4 4 60,000 


B T (mins ) 
3 

12 + 

2 

10 + 

3 

21 

2 

7’ 

51 

4 

10 + 

3 

10 

6 

31 

5 
3 
3 

51 

5J 

1 

2 

21 

5 

51 

x 

6 

5/ 

5 

31 

31 



1326 


H W 

JONES, L 

M TOCANTINS AND 

R M SMITH 

Date 

Hgb 

RB C 

WBC 

Platelets 

BT (rr 

11/20/35 

Roentgen-ray anteriorly and posteriorly 108 R 



Before roentgen-ray to the spleen 





4 11 

47 

94,000 

5 


After roentgen-ray to the spleen 






3 5 

84,000 

2 

11/27/35 

Roentgen-ray anteriorly and posteriorly 108 R 



Before roentgen-ray to the spleen 





431 

40 

6,000 

7 


After roentgen-ray to the spleen 






34 

6,000 

4 

12/12/35 

75 

3 72 

2 7 

32,000 

a 

12/18/35 


3 66 

4 6 

38,000 

10 

12/23/35 


4 24 

2 6 

54,000 

6 

1/15/36 


4 52 

3 3 

18,000 

10 

2/20/36 


4 74 

2 9 

46,000 

6* 

Croup March 14, 1936 

Fever to 

101° Sick 10 days 


3/26/36 


4 27 

2 6 

260,000 

3 

4/2/36 

83 

4 44 

3 0 

238,000 

3} 

4/9/36 


5 11 

46 

188,000 

3 

4/16/36 

80 

3 91 

3 5 

292,000 

2i 

4/30/36 




206,000 


5/8/36 

77 

3 86 

2 9 

188,000 

3 

5/12/36 

76 

4 22 

3 3 

174,000 


3 injections of liver extract 




5/26/36 


5 14 

40 

252,000 

2* 


Thirty roentgen-ray treatments to the spleen anteriorly and posteriorly, total 
1,620 R 

The rise m blood platelets which occurred from October 14 to October 17 was 
followed by a drop from that date until October 23, at which time they rose to a high 
point of 218,000 on the 28th of October Fiom this time on, in spite of roentgen- 
ray treatment, the platelets fell to a low level of 6,000 on November 27 The white 
blood cells also dropped to a level of 2,700, and it was decided to discontinue roentgen- 
ray therapy It seemed at that time that the roentgen-ray was bringing about a rise 
in blood platelets and the roentgen-ray treatment was discontinued from the 30th of 
October until November 9 From that time on there was no favorable effect from 
the use of roentgen-ray 

It would seem to us that this patient should be included along with the others 
as roentgen-ray treatment ineffective Possibly a more optimistic observer might 
include this one patient under the heading of “ questionable roentgen-ray effect ” 

Case 10 E S , male, aged 7 

Chief Complaint Recurrent nose bleed for five months 

Family History Negative 

Past History Pertussis, mumps, varicella, pneumonia 

Present Illness Admitted March 1936 Began to bruise easily at 5 years of age 
The summer of 1935 he was in another hospital and was transfused repeatedly Since 
September 1935 has had slight attacks of nose bleed, but m the last two weeks he had 
6 severe attacks, one on the morning of admission 

Physical Examination There is bleeding from the left nasal passage anteriorly 
and posteriorly Tonsils are large and seem to be infected Spleen and liver are not 
felt Petecluae and ecchymosis are present 
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Blood Studies 

Date 

Hgb R B C WBC 

Platelets 

B T (mins ) 

3/30/36 

32 2 59 16 0 

10,000 

15 + 

3/31/36 

Venous clotting time normal 
Transfusion 120 c c 

38 2 45 9 6 

28,000 

15 + 

4/1/36 

39 2 27 9 2 

22,000 


Transfusion 120 c c 

After transfusion 

44 2 84 12 3 

22,000 

15 + 

4/2/36 

42 2 92 8 5 

32,000 

15 + 

4/4/36 

45 3 07 10 2 

32,000 


4/6/36 

2 26 8 7 

14,000 


4/7/36 

Occasional giant platelet seen 

51 3 10 10 3 

6,000 

12 + 

Transfusion 120 c c 

After transfusion 

54 3 14 

18,000 

15 + 

4/9/36 

54 3 44 6 7 

10,000 


Transfusion 120 c c 

After transfusion 

60 3 72 8 2 

26,000 

10+ 

4/11/36 

Transfusion 120 c c 

After transfusion 

60 4 02 7 7 

4,000 

15 + 

4/14/36 

58 3 91 11 0 

28,000 

15 + 

4/15/36 

Transfusion 120 c c 

After transfusion 

70 4 00 12 6 

10,000 

15 + 

4/17/36 

63 4 03 8 3 

8,000 

Long 

4/18/36 

4/20/36 

Roentgen-ray anterior spleen 108 R 
Roentgen-ray posterior spleen 108 R 
Transfusion 120 c c , different donor 
After transfusion 

71 4 23 9 2 

69 4 78 7 2 

20,000 

8,000 

15 + 

4/21/36 

Roentgen-ray anterior spleen 108 R 
Roentgen-ray posterior spleen 108 R 
Transfusion 120 c c 

After transfusion 

77 4 81 6 3 

14,000 

6§ 

4/22/36 

Roentgen-ray anterior spleen 108 R 
Roentgen-ray posterior spleen 108 R 
72 4 37 6 2 

8,000 

15 + 

4/23/36 

76 5 19 7 0 

8,000 

15 + 

4/24/36 

72 4 24 5 6 

26,000 

8| 

4/27/36 

Roentgen -ray anterior spleen 108 R 
72 4 65 5 4 

10,000 

15+ 

4/29/36 

60 3 40 5 4 

8,000 

Prolonged 

5/1/36 

Roentgen-ray anterior spleen 135 R 
Roentgen-ray posterior spleen 135 R 
53 3 07 3 5 

8,000 

15+ 

5/2/36 

60 3 34 6 8 

8,000 

10+ 

5/4/36 

Transfusion 

62 3 54 7 1 

6,000 

15 + 

5/6/36 

Transfusion 

65 3 56 6 9 

22,000 

5/9/36 

Transfusion 

After transfusion 

70 3 60 4 7 

16,000 

10+ 
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Date 

Hgb R B C 

W B C 

Platelets 

B T (mins ) 

5/11/36 

70 4 24 

Snake venom 

5 1 

26,000 

Prolonged 

5/12/36 

72 4 00 

Transfusion 

3 1 

2,000 

10 

5/13/36 

5/15/36 

73 3 93 

Snake venom 
Transfusion 

After transfusion 

3 7 

8,000 

7 

5/18/36 

73 4 78 

48 

10,000 

15 + 

67 3 74 

Snake venom 

5 6 

18,000 

15 + 

5/19/36 

5/22/36 

3 32 

Transfusion 

After transfusion 

5 5 

12,000 

9 

6/1/36 

70 3 90 

5 3 

10,000 

15 + 

71 4 26 

6 1 

48,000 

10 + 

6/3/36 

66 3 38 

5 8 

12,000 

15 + 

6/5/36 

62 3 33 

3 9 

36,000 

15 + 

6/6/36 

61 3 34 

Transfusion 

Snake venom 

4 1 

18,000 

15 + 

6/8/36 

63 3 97 

Transfusion 

8 1 

6,000 

10£ 

6/11/36 

73 3 82 

42 

24,000 

15 + 


Roentgen-ray treatment ineffective with regard to control of hemorrhagic phe- 
nomena and platelet increase 

Diagnosis Chronic purpura hemorrhagica with acute exacerbation 


Case 11 J P, female, aged 12 

Chief Complaint Easy bruising, nose bleed 

Family History Negative 

Past History German measles, mumps, tonsils and adenoids removed at age 7, 
no excessive bleeding Patient admitted September 1935 The first evidence of this 
disease occurred June 1935, petechiae were present on both ankles Easy bruising 
had been present two or three weeks previous Patient treated m another hospital by 
transfusions, injections of whole blood, and intramuscular injection of pentnucleotide 
Physical Examination This examination revealed the presence of petechiae, 
ecchymoses , spleen and liver not enlarged 


Blood Studies See chart 


Date 

7/30/35 

8/6/35 

9/3/35 

9/23/35 

9/25/35 


9/26/35 


9/27/35 

9/28/35 


10/2/35 


Hgb 

R B C 

WBC 

Platelets 

B T (mins ) 

80 

4 84 

13 0 

8,000 

20 

77 

4 35 

10 0 

24,000 

10 

84 

4 38 

10 9 

12,000 

8 

80 

4 25 

7 1 

14,000 

10 

85 

4 19 

12 9 

None seen 

ui 


Beginning of roentgen-ray treatments to spleen 
After 4 11 34,000 5 

Before roentgen-ray treatment to the spieen 
78 4 45 5 7 8,000 6* 

After roentgen-n v treatment to the spleen 

4 10 12,000 10 

Before roentgen-ray treatment to the spleen 
80 4 09 7 0 8,000 10 

Before roentgen ray treatment to the spieen 

4 15 6 0 6,000 4 

After roentgen-ray treatment to the spleen 

12,000 6 

Before roentgen-ray treatment to the spleen 
85 4 42 5 0 52,000 10 

After roentgen-ray treatment to the spleen 

12,000 5 
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Date 

Hgb 

RBC 

WBC 

Platelets 

B T (mins ) 

10/5/35 

Before roentgen-ray treatment to the spleen 



75 

4 53 

42 

48,000 

9 


After roentgen-ray treatment to the spleen 






40,000 

8' 

10/7/35 

Before roentgen-ray treatment to the spleen 



76 

4 54 

5 1 

22,000 

41 


After roentgen-ray treatment to the spleen 






28,000 

10+ 

10/15/35 

Before roentgen-ray treatment to the spleen 



78 

4 20 

5 5 

10,000 

5 


After roentgen-ray treatment to the spleen 






14,000 

7 

10/26/35 

75 

4 53 

3 5 

20,000 

10 

11/2/35 


3 28 

40 

12,000 

41 

11/9/35 


4 99 

45 

28,000 

41 

11/23/35 


4 71 

3 2 

12,000 

41 

12/6/35 

88 

4 81 

44 

36,000 

7 

12/21/35 


4 50 

40 

28,000 


1/4/36 


4 41 

43 

20,000 

2 

1/11/36 


4 25 

4 7 

52,000 

2 

1/18/36 


4 68 

5 6 

22,000 

10 


Roentgen-ray treatments given daily from September 25, 1935, to October 15, 
1935 (except September 29, October 6, 8, and 13) on spleen, alternating every other 
day from anterior to posterior Seventeen treatments given Total of 1,431 R units 
on anterior and 1,188 R units on posterior 

Diagnosis Subacute purpura hemorrhagica Roentgen-ray ineffective 

Discussion 

It is evident from this study that the response to roentgen-ray in the 
patients which we present has been ineffective One might stretch a point 
and give credit to the roentgen-ray for an increase in platelets in one patient 
(J G ), but this platelet increase did not hold and was not continued after 
further roentgen-ray treatment 

Mettier recommends a dosage of from 200 R to 300 R It is true that 
we have not given this dosage to all of our patients However, other ob- 
servers have obtained results comparable to those of Mettier with a smallei 
dose In many of our patients we have administered large doses, that is, 
200 R without favorable response It seems fair to conclude that we have 
given roentgen-ray a suitable trial m the patients who came under our 
direction The response has been disappointing 

Viewing the subject from a broader standpoint, we draw attention to 
brilliant reports as to cessation of hemorrhagic phenomena and improvement 
in the platelet numbers by other observers using various forms of treatment, 
for example, Herron and MacElroy 10 obtained excellent results using auto- 
lyzed liver extract (Squibb) by mouth In our experience, with one ex- 
ception, and this result is questionable, we were unable to duplicate their 
results We do not doubt the results which Mettier and some others have 
obtained We do, how ever, disagree with the statement that roentgen-ray 
to the spleen in suitable dosage is a satisfactory method of controlling hem- 
orrhagic phenomena and of increasing the number of blood platelets We 
assert that this is an unfortunate statement for it leads the general medical 
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public to assume that all cases of idiopathic hemorrhagic purpura will be 
affected favorably if adequate roentgen-ray dosage is administered to the 
spleen It seems probable that there are certain patients with this disease 
who will respond m a manner such as described by Mettier and others, and 
that there are other patients with the same disease who will fail to respond 
to adequate roentgen-ray treatment 

When this paper was read before the Section on Medicine of the College 
of Physicians of Philadelphia, Dr Fitz-Hugh, m the discussion, stated that 
he felt the only satisfactory treatment for this disease was splenectomy 
Such a statement is, in our opinion, just as unjustifiable as that which Mettier 
makes with regard to the use of roentgen-ray At present there is no single 
treatment for this disease that is eminently satisfactory Students of this 
condition know that many patients who have been splenectomized have re- 
currences Our plan of treatment is as follows 

If the patient is not in a dangerous state from loss of blood, we give him 
an opportunity to recover without any special form of treatment If there 
is a considerable anemia or a progressive anemia, small transfusions are used 
These are given every two or three days, or at times more often, or in larger 
doses Vitamin C intravenously is given in selected cases Liver extract 
intramuscularly and by mouth is also used We intend to continue the use 
of snake venom and roentgen-ray in sufficient dose m all patients in whom 
we think it is safe, and finally, when all other measures fail we resort to 
splenectomy 

We wish to call attention again to the danger of roentgen-ray therapy, 
as is suggested by the effect which we noted in two of our patients one, R S , 
who had an acute intra-abdominal condition with a sudden drop in red 
blood cells following roentgen-ray therapy, and second, the patient with a 
long bleeding time, who developed intracranial hemorrhage and died after 
roentgen-ray treatment, probably as a result of retching and vomiting (chart 
6 ) 

Conclusions 

1 Roentgen-ray treatment to the spleen in adequate dosage is not a 
satisfactory form of treatment m all patients with this disease 

2 Purpura hemorrhagica is a disease m which spontaneous cure is fre- 
quently seen 

3 Many forms of treatment have been set forth as efficacious in this 
disease, but when tried by others have been found to be useless 

4 Patients receiving roentgen-ray therapy may become nauseated and 
vomit This increases intracranial pressure and intracranial hemorrhage 
may result, especially if the bleeding time is long 

5 It seems probable that the patients with this disease may fall into a 
variety of groups, depending upon their response to various forms of treat- 
ment One observer may be successful with a certain form of treatment 
in a few patients and another observer may be unsuccessful because he is not 
treating that particular variety of purpura hemorrhagica 
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6 Roentgen-ray therapy in this disease, m dosage as set forth by Metier, 
should be used in selected cases, with the knowledge that it may not be effi- 
cacious in the particular patient under treatment 

7 An estimation of the platelets m venous as well as m cutaneous blood 
may be of help m explaining some of the discrepancies between bleeding time, 
hemorrhagic phenomena, and platelet number 
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AN ARTICLE CONTRIBUTED TO AN ANNIVERSARY VOLUME IN HONOR 
OP DOCTOR JOSEPH HERSEY PRATT 


THE EFFECTS OF INSULIN HYPOGLYCEMIA UPON 
THE DIABETIC HEART IN CHIL- 
DREN AND YOUTH ! ' 


By Howard F Root, MD, F A C P , Boston, Massachusetts 


Introduction 

The possibility that harmful effects upon the heart may be produced m 
diabetic patients by the use of insulin has rested upon the occasional anginal 
attack after the administration of insulin to cardiac patients Transitory 
changes m the electrocardiogram have been noted aftei the administration 
of insulin, suggesting some change m the heart muscle It must be remem- 
bered that the injection of insulin into the body in a sufficient quantity to 
pioduce hypoglycemia, brings about changes, varying with the individual, 
the amount of insulin injected, the state of the counter-regulatory system, 
and undoubtedly other factors When the blood sugar reaches a sufficiently 
low level, an increased output of adrenalin occurs, raising the blood pressure, 
increasing the pulse rate, stimulating the metabolism and tending to counter- 
act the hypoglycemia by the hbeiation of glucose from the glycogen m the 
liver The possibility that these effects may be dangerous in a patient with 
a heart seriously damaged by coronary disease has been emphasized dis- 
proportionately and little attention drawn to the probability of the generally 
advantageous effect of insulin properly administered Whether there is any 
harmful effect upon the healthy heart is an entirely different question 

In this paper are reported the results of a series of electrocardiograms 
taken m ^oung patients receiving insulin Attempts were made to obtain 
electrocardiograms when the blood sugar was high as well as during a period 
when the blood sugar was low, but before serious symptoms of msulm 
shock had occurred In several of the patients mild insulin reactions did 
occur a few minutes after the electrocardiogi am had been taken (usually 
between 11 30 a m and 12 o’clock noon) The object was not to demon- 
strate effects produced by serious or extensive hypoglycemia with uncon- 
sciousness or convulsions but rather to observe changes, if any, occurring 
during the rapid reduction of the blood sugar by means of injected insulin 

In addition to these observations upon the electrocardiograms of young 
patients, one patient is reported who was seen m consultation by the writer 
after she had received by error an ot erdose of msulm which proved to be 
fatal A complete autopsy was made and the results are here summarized 

* Recen ed for publication August 16, 1937 
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Electrocardiographic Data 

The patients were 13 males and 12 females, varying m age from seven 
years to 46 years, only two weie over 25 years of age None of these 
patients gave a histoiy of rheumatic fever or of any infection usually re- 
lated to heart disease, nor m any of these cases was there clinical evidence 
of any cardiac lesion The duration of diabetes m these cases varied from 
0 1 year to 14 2 years 

Electrocardiograms were taken with the three conventional leads and a 
fifth lead from the cardiac apex to the left leg, these are summarized m 
table 1 

The electrocardiograms were taken usually after breakfast in the morn- 
ing and again shortly before noon, except m those instances where only a 
single record is available Immediately after the electrocardiograms were 
taken, determinations of the capillary blood sugar were made The insulin 
was administered just before breakfast in doses varying from 20 to 50 units 

The 'cardiac rate per minute varied from 55 in Case 4111, a male, 46 
years of age, to 120 m the case of a 13-year old boy, Case 9769 No 
striking relationship between the heart rate and the blood sugar values could 
be seen, probably because no severe insulin reactions occurred It is 
notable that in severe insulin hypoglycemia a slow pulse often occurs 

Case 6930, aged 19 years, entered the hospital August 8, 1937, unconscious, m 
an insulin reaction with a blood sugar of 50 milligrams per 100 c c He had taken 
insulin at 2 00 a m , risen at 10 30 a m in a confused state evidently due to hypo- 
glycemia, taken a second dose of unknown amount and arrived at 2 30 p m Even 
after the injection of 35 c c of 50 per cent glucose which raised the blood sugar to 130 
milligrams, the pulse rate remained at 62 He fought and struggled with attendants 
but the pulse remained at 62 However, 30 minutes later, when he suddenly came 
to normally, the pulse quickly rose to 72 This seemed clearly a bradycardia due to a 
vagus stimulation associated with the general hypoglycemia effect upon the central 
nervous system 

The rhythm was slightly irregular m every case except m the three oldest 
patients, Cases 4568, 14405, and 4111 All younger patients showed a 
sinus arrhythmia, which was present whether the blood sugar was high or 
low Extrasystoles of ventricular origin occurred with some frequency m 
a girl aged 14 years, Case 14491 The absence of extras) stoles m the 
i emainmg curves is notable 

Changes in conduction time were conspicuous by their absence The 
P-R interval varied from 0 12 to 0 16 second In two cases this interval 
was increased with hypogl)cemia and m two cases it was shortened The 
Q-R-S time v aried from 0 04 to 0 08 second Slight prolongation was 
noted m five cases and shortening of the interval in three cases The S-T 
time varied from 0 22 second to 0 32 second In fh e cases it was slightly 
prolonged and m three slightly shortened with fall in blood sugar 

The maximal height of the R-v\ave was found to vary from 5 milli- 
meters m Case 9769, a boy 13 }ears of age with severe diabetes and a large 
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Ts upright in all 

Q absent from II at times W form of Q R S 
in III 

Depression of S-T in V 

Ts upright and varies from 4-5 

QRS has W form in Lead III (2) 

Depressed S-T interval in all leads 

T-wave diphasic in V 

T-\vave diphasic in V 

T 3 fiat 

T 3 flat Notch in ascending R 3 

Ts inverted 

Ts diphasic 

Ts and Ts inverted 

Ts diphasic Ts inverted 

(1) Rhythm irregular Q-R S has W form in 
III Ts flat Ts upright and diphasic Ps in 
verted (2) Ts upright Ps inverted Q R S 3 
has W form (3) Ps inverted Ts upright and 
diphasic 

Ts inverted Ts upright 

Ts upright Depression of S-Ts interval 

T 3 inverted 

Ts upright Ps inverted 

Ts inverted Ts upright 
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liver, to 38 millimeters m a boy 11 years of age, Case 6113, also a severe 
case of long duration The R-wave was ‘maximal in the fifth lead m 30 
records, m the second lead m 13 records and in the fiist lead in 7 records 
Changes in the elevation of the R-wave occurred with changes in the 
blood sugar in a few instances In four cases, with the fall of the blood 
sugar during the action of the insulin, the elevation of the R-wave increased, 
and m five it was diminished 

The deflection of the Q-wave was measured m four leads Q-waves 
were absent in at least one lead m all patients, with two exceptions Very 
deep Q-waves were observed in three records of Case 6113, a boy of 11 
years, with diabetes of long duration In Lead V the Q-waves were often 
of great depth, varying from 0 to 28 millimeters 

The T- waves were upright m all cases m the first two leads There 
were no striking changes m the T-wave in the first lead In the second 
lead, four cases showed a deflection of 1 millimeter or less m the second 
lead, T-wave The T-wave in the third lead was flat in five cases and in- 
verted m nine cases With a fall m the blood sugar, there was a fall m 
the height of the T-wave in nine cases, but in three the T-wave increased m 
amplitude while the blood sugar fell In eight cases there was no change in 
the T-wave with a change in the blood sugar 

The T- waves m the fifth lead were upright m 10 cases and flat in two 
cases With a falling blood sugar due to insulin, there was a lowering of 
the T-wave in this lead m five cases, in six cases, no change occurred and 
in two cases the T-wave rose with the falling blood sugar 

W- forms of the Q-R-S intervals occurred m a number of cases as well 
as inversion of the T-wave or of the entire complex in the third lead 

Miscellaneous changes may be noted In Case 13395, a girl seven 
years of age, as the blood sugar fell a more marked depression of the S-l 
interval in the fifth lead occurred The T-wave was upright m all foui 
leads In Case 11905 a variation in the form of the complexes occurred 
The early leads were characterized by a lower R-wave and a higher T-wave 
than latei leads At this time the blood sugar level was 0 07 per cent 
Also, m this curve the T-wave in the third lead varied somewhat, being 
slightly inverted or diphasic m certain cycles A slightly depressed S-T 
interval was noted m Case 12190, while the blood sugar was 0 07 per cent 
and especially in Case 8156, a girl 15 years of age with severe diabetes 
Slight notching m the R-wave of the second lead with slurring of the 
R-wave m the fifth lead occui red m the record of Case 4568, a girl 25 years 
of age with uncontrolled diabetes of 14 years’ duration 

In summary, it may be said that the electrocardiographic changes noted 
m these cases are slight and not clearly correlated with the intensity of 
insulin action as indicated by variations in the blood sugar This lack of 
correlation is intensified if one compares the mild degrees of hypoglycemia 
m this series with the severe and prolonged hypoglycemia of the series 
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reported by Hadorn 1 and de Chatel and Palisa 2 Actually the blood may 
contain no glucose without symptoms therefrom as reported in the review by 
Marble 14 

Absence of Cardiac Pathology in Fatal Hypoglycemia 

The effect of a fatal dose of insulin is illustrated m the following case 
i eport 

Case Report 

Miss D , Case 12882, aged 27 years, had been treated with insulin since the onset 
of diabetes in 1928 On August 9, 1934, she returned to her home from work, be- 
haved queerly, and rapidly became unconscious During the next 12 hours, 200 units 
of insulin were given and she had convulsions At noon on August 10 she was un- 
conscious and cyanotic with irregular gasping respiration, and immediately 40 c c of 
50 per cent glucose solution were given intravenously Respiration became regular, 
cyanosis disappeared and the pulse rate, at first 144, fell almost to normal, but at no 
time did she regain consciousness Her muscles were at times in tonic contraction and 
there was a suggestion of the opisthotonus position A double Babinski sign was 
present The pupils were dilated All normal tendon reflexes were somewhat exag- 
gerated Lumbar puncture showed clear fluid with a pressure of 650 mm , a trace 
of globulin, 30 cells, no sugar was present The analysis of the spinal fluid was 
carried out at the New England Deaconess Hospital, using a slight adaptation of the 
Folm technic for blood sugar determination Laboratory blood sugar analyses were 
as follows 


ite 

1934 

Time 

Blood Sugar (%) 

10 

8 00am 

Too low to read 

10 

10 30 a m 

Too low to read 

10 

12 30 p m 

Too low to read 

10 

3 30 p m 

27 mg m 100 c c 

11 

7 00 am 

500 mg in 100 c c 


at autops> 

Treatment 

540 mg in 100 c c 


She received during 18 hours, 600 grams of glucose in solution intravenously 
or under the skin At first it was given in 50 per cent solution, 40 c c at a time 
Later a cannula was tied into a vein and glucose solution continuously administered 
Adrenalin did not help 

During the first 20 hours, no urine was obtained At the end of this time, 3 
ounces were obtained by catheter in which the chloride concentration was 0 2 gram 
per 100 cc During the last 12 hours of her life, the blood sugar was high, and the 
urine contained much sugar Bladder urme at autopsy contained 6 8 per cent sugar 
She never regained consciousness and died 39 hours after onset of hypoglycemic 
symptoms 

Pathologic Report The gross appearance of the bram as well as of all other 
tissues was normal, except for slight edema possibly due to the prolonged administra- 
tion of glucose solution 

Microscopical examination was negative except for the tissues described below 

Hcait Slight edema and some perivascular fibrosis 

Lung Congestion and some edema Rare polymorphonuclear leukocytes, in 
aheolar walls together with mononuclear leukocytes in aheoli 

Spleen Moderate congestion 

Panci cas Acinar and duct tissue negative Islands reduced m number and in 
size One or t\\ o show hypertrophy of so-called “ cobra ” type 
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Ltvci Moderate central congestion Glycogenic vacuolization of a few nuclei m 
periportal hepatic cells 

Adrenal Moderate lymphocytic infiltiation of medulla Usual distribution of 
lipoid in cortex 

Kidney Moderate congestion No evidence of glycogenic vacuolization 

Aorta Some swelling of subintimal ground substance with early lipoid deposition 
Few mononuclear phagocytes present, many of which contain considerable amounts 
of lipoid, others of which apparently had been migrating 

Biatn Slight subpial and perivascular edema Pons negative Cerebellum 
negative 

Discussion 

Electrocardiographic Changes The youthful diabetics of this series 
receiving small doses of insulin without any serious clinical evidences of 
hypoglycemia, show some electrocardiographic changes, but these changes 
are slight, inconstant and of little consequence 

In agreement with our findings are those reported by Hadorn 1 and by de 
Chatel and Palisa 2 m two series of patients studied during the severe pro- 
longed hypoglycemic states produced by insulin m treating schizophrenia 

(1) Hadorn had an opportunity to make 4 7 observations upon 31 patients under- 
going the hypoglycemia treatment for schizophrenia At the lowest levels, the blood 
sugar values reached were under 20 milligrams per 100 c c His patients were all 
between the ages of 20 and 40 years with the exception of five whose ages were from 
43 to 54 years The insulin injections were given intramuscularly, the dose varying 
between 10 and 200 units He had no cases of initial hyperglycemia In 21 of 
Hadorn’s cases the pulse rate increased to 100 and in 11 cases it became slowed 
to 50 In 10 cases there was no change in the pulse rate The pulse rate did not 
seem to run parallel to the degree of lowering of the blood sugar Often, the increase 
in heart rate occurred shortly after the insulin injection and not at the time of the 
hypoglycemia Many times it also occurred that the increased heart rate did not 
develop until after the noon-day meal or even after the evening meal In one case, 
the tachycardia lasted for several weeks In a majority of Hadorn’s cases slight 
increase m systolic blood pressure occurred, 10 to 20 millimeters, and usually the 
diastolic pressure fell In three experiments the blood pressure rose to levels of 170 to 
180 Only exceptionally did disturbances of the rhythm occur The changes ob- 
served by Hadorn in the electrocardiograms of his patients may be summarized as 
follows 

1 The T-wave was inverted once and the P-R interval became shorter in the 
cases where the pulse rate rose In 18 cases the P-Q interval was increased by 1/100 
to 1/200 of a second and in eight cases it was shortened The Q-R-S complex was 
unchanged in 22 cases, was shortened in six and lengthened by 1/100 second to 3/100 
in three cases 

2 The S-T interval was unchanged in 26 cases and m 16 cases there was a 
depression of the S-T interval The frequency of this depression of the S-T interval 
is in contrast to the findings of de Chatel 2 

3 In only 10 cases was the T-wave unchanged In 32 cases there was more or 
less marked lowering of the T-wave 

4 The Q-T interval was lengthened in 32 cases In six cases a U-wave or a 
doubling of the T-wave occurred 

The observations made by de Chatel and Palisa 2 were in a series of cases of 
severe induced hypoglycemia, often with coma and convulsions In these states the 
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authors noted occasionally a flattening and a lowering of the T-wave, a broadening 
of the Q-R-S complex and appearance of a sinus arrhythmia, various extrasystoles, 
auricular fibrillation, prolongation of the conduction time Against the theory of 
glycogen impoverishment is that rabbits’ heart muscles even with great doses of 
insulin do not become more glycogen poor Further, the electrocardiographic 
changes are not relieved by the administration of grape sugar and, finally, that they 
do not appear with spontaneous hypoglycemia However, certain cases, even after 
the largest insulin doses, show no electrocardiographic changes m the severest types 
of hypoglycemic shock, and the others may show only a lowering of the T-wave 
As a rule, the changes develop within 45 minutes and last for half an hour to an hour 
after the cessation of the unconsciousness They were all quite similar and consisted 
in the lowering of the T-wave The thoracic lead from the back to the precordium is 
exceptionally sensitive and at times shows a complete reversal of the T-wave after 
insulin whereas de Chatel and Palisa did not observe this phenomenon either in the 
first, second or third leads In two of their 19 cases there was a sinus arrhythmia 
The changes stand in no quantitative relation with the severity of the insulin shock 
Patients who appear restful and cheerful an hour after the insulin injection show the 
same changes as later when in deep coma with profuse sweating, or finally, up to 
within 15 minutes after the breaking off of the attack Some cases, even in deep 
coma with a low blood sugar, show no electrocardiographic changes whatsoever 
They gave their insulin intramuscularly whereas in earlier tests without exception 
the insulin had been given intravenously 

Possibly the absorption from the muscle tissue might lead to certain changes 
in the insulin which do not allow so direct an influence upon the heart muscle as if 
the insulin were given intravenously They are confident it does not depend on the 
purity of the insulin because they obtained the changes when insulin first began to 
be manufactured and they were the same as at present when it is much purer 

Their practical conclusions were 

1 That insulin does not exert on the healthy heart the anticipated harmful action 
which in general has been accepted, even with very low values of the blood sugar, 
a normal electrocardiogram could be obtained, 

2 That their electrocardiographic studies show that even after months of induced 
severe hypoglycemic attacks permanent changes are not observable, 

3 That all of their observations relate exclusively to patients with completely 
healthy heart muscle, and they cannot be considered as contradicting in any way 
results obtained m coronary disease after the administration of insulin 

In 50 per cent of Hadorn’s cases, increase m the heart rate occurred and 
indeed often before the beginning of the hypoglycemia In general, the view 
has been held that insulin is a parasympathetic stimulant There is a differ- 
ence of opinion on this score A toxic dose of insulin acts through the 
central sympathetic chain to produce an out-pouring of adrenalin and so 
leads to a primary tachycardia Even before hypoglycemia has occurred, 
a toxic insulin dose could, therefore, paralyze the vagus even though small 
doses of insulin might be stimulating The tachycardias in Hadorn’s group 
seemed to be due to adrenalin stimulation 

Smaller insulin doses may act as vagotropic drugs and may thus bring 
about the bradycardia which has frequently been observed No increase 
m the work of the heart occurs when insulin slows the heart Indeed, 
Bodo 12 as well as V isscher and Muller 13 demonstrated with the Starling 
heart-lung preparation, that insulin had a tonic effect upon the heart, m- 
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creasing the power of the cardiac fibers without an}- increase in energy 
liberation 

In cases where no change m pulse rate has occurred, we have positive 
and negative compensating chronotropic properties of insulin That adren- 
alin is in some cases called forth by insulin is indicated by the fact that the 
systolic blood pressure rises while the diastolic blood pressure falls, a char- 
acteristic of adrenalin action Secondly, leulcopema with a later increase 
m the leukocytes has occurred One author holds that it is not the fall m 
the blood sugar which determined the symptoms of msulm shock but the 
strength of the opposing reaction fiom the adrenalin Thus, the pounding 
of the heart, the tremor, and the pressure under the sternum are adrenalin 
symptoms whereas the hunger, weakness, sweating are the direct results 
of the hypoglycemia The blood sugar level may fall to 40 milligrams after 
5 units of msulm and yet no symptoms result whereas if it reached the same 
level with a dose of 40 units the symptoms may be marked It is note- 
worthy that our children had practically no symptoms even with blood sugar 
values as low as 0 04 (40 milligrams) per cent 

A use in blood pressure occurs only when the blood sugar falls below 
60 milligrams, according to one author , but LaBarre and Houssa 3 found 
that, m animals when the blood sugar fell under 95 milligrams the blood 
pressure rose due to the secretion of adrenalin 

Clinical Changes Unfavorable effects of msulm have been noted al- 
most exclusively m hearts damaged by coronary disease Thus, Schon- 
brunner 4 described a 73 year old diabetic woman with a low Q 3 , m whose 
electrocardiogram there developed regularly 15 minutes after msulm a 
negative inversion of the T-waves without simultaneous hypoglycemia In 
1923 at the New England Deaconess Hospital a man who had had angina 
pectoris for many years, died during the night 11 hours after receiving a 
dose of only 3 units of msulm At autopsy, his heart had advanced cor- 
onary disease with old areas of infarction At that time, when msulm was 
new, the possibility of its having precipitated this fatal attack required 
frank statement Gigon, 5 as well as others, has described diabetic pa- 
tients with severe coronary disease who have died suddenly shortly aftei 
receiving msulm As years have passed, the favorable effects of msulm 
have become moie apparent The following table shows that diabetics, 
with fatal coronary disease, live longer, the longer msulm was used 


Table II 

Diabetics with Coronary Disease 
The Advancing Age at Death During the Insulin Era 



1923-1926 

1927-1929 

1930-1932 

1933-1935 

Average Age at Death 

60 9 

62 7 

64 4 

68 2 

Average Duration of Diabetes 
Number of Cases 

11 

55 

13 

56 

13 

94 

15 

58 
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Animal Experiments 

In animals negative T-waves have been noted m the electrocardiogram 
after a dose of msuhn as well as changes m the heart rate and in the blood 
pressure A direct toxic effect has been described affecting stimulus for- 
mation, stimulus conduction, and contractility of the heart muscle during a 
period of hypoglycemia due to insulin It has been pointed out, however, 
that the variation m the T-waves and the level of the blood sugars are not 
parallel 

Rabbits, when given insulin and killed during hypoglycemia, showed 
about the same glycogen content as control animals Both with intramus- 
cular and intravenous injection of insulin they found T-wave depression 
in the animals With very small doses of insulin (4 units) Hadorn 1 ob- 
served an increase in the height of the T-wave In one case, however, the 
blood sugar fell to 21 milligrams without a T-wave change In one animal, 
the blood sugar rose after 20 units of insulin and during this period the\ 
found an isoelectric T-wave S-T depression did not occur in his animals 
Lengthening of the Q-T interval occurred in the animals With adrenalin 
injection into the animals, they show typical depressions of the T-wave, 
negative T-waves and often these were of the coronary type 

Milles and Smith 6 injected epinephrine into the saphenous vein and the 
coronary artery and observed electrocardiographic changes A reduction m 
the amplitude of the T-waves was found as well as other changes of the 
T-wave and actual m-version Deviation of the S-T interval from the 
isoelectric line occurred as well as extrasystoles and actual ventricular 
fibrillation 

Douglas, Gelfand, and Shookhoff 7 found that the injection of epine- 
phrine into the muscles of the cat would produce marked displacement of 
the S-T segment m the electiocardiogram These S-T changes were 
abolished by nitroglycerine, and were therefore attributed to coronary spasm 
Milles and Smith G attributed the changes caused by epinephrine to an in- 
crease of the myocardial requirements for oxygen beyond the available 
supply, with consequent functional anoxemia of the myocardium 

Soskm, Katz and Frisch 8 produced hypoglycemia m animals in various 
ways and concluded that msuhn exerts a specially harmful effect upon the 
heart regardless of hypoglycemia, a point of view difficult to understand 
when one remembers that insulin is a natural hormone produced physio- 
logically throughout life 

In summary, the important thing is the question of the T-wave The 
changes observed are of short duration, and may be reproduced by injection 
of adrenalin Many factors such as anemia, CO poisoning, oxygen lack, 
general infections as well as digitalis itself cause temporary changes m the 
T-wa\e At present, the balance of evidence indicates that the electrocardio- 
graphic changes following insulin injections are probably secondary adren- 
alin effects and without serious significance, except m the presence of 
coronary arteriosclerosis 
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Insulin and Cardiac Metabolism 

The effect of insulin upon the respiratory quotient, oxygen consumption 
m hyperglycemia and in hypoglycemia, glycogen deposit and changes m 
cardiac muscle during insulin action have been repeatedly studied and the 
results recently reviewed by Cruickshank 9 In the isolated heart, in the 
presence of hyperglycemia, insulin increased the oxidation of sugar and the 
deposition of glucose as glycogen When hypoglycemia of severe grade 
was produced, ordinal lly the cardiac glycogen reserve is drawn upon If 
the hypoglycemia persists, then the heart utilizes other sources of energy 
and can survive with no sugar in the blood During the hypoglycemia the 
addition of insulin has a protective effect m that even then it causes the 
deposition of glycogen in the heart muscle 

Using diabetic dogs with experimental coronary occlusions, Himwich, 
Goldfarb and Nahum 10 studied the cardiac metabolism and found data sup- 
porting the use of insulin and glucose They studied 34 animals They 
concluded that the mfarcted aiea lost appreciable quantities of the glycogen 
which appeared in part as increased amounts of available carbohydrate and 
of lactic acid Although the normal heart usually absorbs lactic acid from 
the blood, after occlusion the heart was found to pour lactic acid into the 
blood stream, probably due to the reduced oxygen supply to the mfarcted 
area Glucose was absorbed from the blood both before and after the 
coronary occlusion These data again suggest that in diabetic patients, es- 
pecially, the use of glucose and insulin may be of real value in cases with 
coronary occlusion Furthermore, Himwich, Goldfarb and Fazikas 11 
found that the heart muscle oxidizes non-fatty substances, that is, carbo- 
hydrates, very well 

Actually it must be remembered that the results of msulm hypoglycemia 
are chiefly dependent upon the degree to which sugar is lost from the blood 
and the length of time the tissues are without a supply of glucose from the 
blood Certain tissues, like the liver, have a store of glucose upon which 
they can surely subsist Other tissues, like the central nervous system, can 
withstand serious hypoglycemia for only a comparatively short time without 
the development of irreversible changes 

Summary 

1 Electrocardiograms in 25 young diabetics and the record of a fatal 
case of insulin hypoglycemia are reported 

2 Insulin hypoglycemia has no serious effect upon the normal diabetic 
heart Bradycardia is as common as tachycardia 

3 Insulin hypoglycemia may, by reason of its accompanying stimulation 
of adrenalin secretion, have serious effects upon the heart damaged by 
coronary disease 

4 Insulin hypoglycemia of sufficient duration will cause irreversible 
changes in the central nervous system and death 
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5 The propel use of insulin and diet in coronary disease complicating 
diabetes prolongs life 
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AN ARTICLE CONTRIBUTED TO AN ANNIVERSARY VOLUME IN HONOR 
OF DOCTOR JOSEPH HERSEY PRATT 

UNILATERAL HEMOGLOBINURIA ITS OCCUR- 
RENCE IN INFARCTION OF THE KIDNEY x 

By Emanuel Libman, M D , F A C P , and Arthur M Fishberg, M D , 

New Y 01 k, N Y 

Hemoglobinuria is regarded as symptomatic of hemoglobmemia A 
small amount of hemoglobin may be free m the blood plasma without ap- 
pearing m the urine, being taken up and converted to bilirubin by the 
reticulo-endothehal cells But the renal threshold for hemoglobin is ap- 
parently very low, so that hemoglobinuria is a fairly delicate indicator of 
hemoglobmemia Contrary to hemoglobinuria, hematuria is practically 
always due to a local disorder of the kidneys or urinary passages, though 
in the so-called essential hematurias the anatomic substratum may be 
difficult to discover 

In the present note we desire to record briefly three obseivations showing 
that this distinction between the significance of hemoglobinuria and that of 
hematuria, while true in the vast majority of cases, does not invariably 
hold, occasionall)'', hemoglobinuria is due to a lesion of the kidney and is 
then unilateral if the renal affection is one-sided A few instances of 
hemoglobinuria caused by renal disease are recoi ded m the literature Thus, 
Bittorf 1 reports three cases of acute glomerulo-nephntis which, after ap- 
parently having been cleared up for months, underwent recurrences asso- 
ciated with hemoglobinuria In each instance the hemoglobinuria appeared 
after exposure to cold Since there was no evidence of hemolysis in the 
blood of an arm vein, the hemoglobin must have been freed in the kidney 
He also states that he observed hemoglobinuria, m addition to hematuria, 
in a case of subacute bacterial endocarditis with embolic focal nephritis 
Wagner 2 and Senator 3 also mention hemoglobinuria in the course of acute 
or chronic Bright’s disease Our observations concern three instances of 
infarction of the kidney occurring m heart disease 

Case Reports 

Case 1 This patient was seen by one of us (E L ) in consultation in 1919 She 
was a woman of 55 years who had suffered from mitral stenosis with auricular fibril- 
lation for a number of years She was suddenly seized with severe, cramp-like pain 
in the right side of the abdomen Ovarian or appendicular disease was suspected 
The urine at this time did not contain blood Soon, however, the pain shifted to the 
left upper abdomen and the left kidney became palpable and tender The leuko- 
cyte count was 32,000 with 82 per cent polymorphonuclears The bladder urine was 
acid, contained albumin, a few erythrocytes, and some hj aline and granular casts 
Roentgen-ray examination was negative for calculus Cystoscopy was performed by 

* Received for publication September 23, 1937 
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Dr Leo Buerger The urine from the right kidney was of normal color and con- 
tained albumin and casts and a few erythrocytes but not hemoglobin The urine from 
the left side was red and gave a positive guaiac reaction, but no erythrocytes were to be 
found in the sediment From the pelvis a large amount of old blood was evacuated 
The hemoglobinuria persisted for several days It then cleared up, as did the ab- 
dominal symptoms There was no recurrence of similar symptoms 

Case 2 A woman of 30 years had had rheumatic heart disease since childhood 
She presented the classical signs of mitral stenosis On February 17, 1925 at 12 30 
a m , when feeling comparatively well, she was suddenly seized with severe abdominal 
cramps, particularly in the right lower quadrant The pains lasted all night and were 
not relieved by repeated injections of codem Unfortunately the urine was not ob- 
served during the night 

A specimen of urine obtained at 10 a m was acid and intensely red Very few 
erythrocytes were found in the sediment after centrifugahzation, although numerous 
hyaline and granular casts were pi esent The guaiac test was positive The protein 
content was 0 31 per cent 

February 18, the urine was very red The sediment after centrifugahzation con- 
tained very few erythrocytes, but numerous leukocytes and some hyaline and granular 
casts were present The protein content was the same as before The guaiac test 
was positive 

February 19, the morning urine was still very red The guaiac test was positive 
The sediment after centrifugahzation contained no erythrocytes but numerous granu- 
lar casts 


The evening urine was also very red and gave a positive guaiac reaction In 
the sediment only isolated erythrocytes were seen, and also a few casts and some 
polymorphonuclear leukocytes Some of the casts were stained golden by hemo- 
globin Large clumps of hemoglobin were present 

Daily examination of the urine from February 20 to 23 revealed continuance of 
the hemoglobinuria in the absence of hematuria The hemoglobinuria disappeared 
on February 24 and did not return 

During the first two days the right kidney (which was ptosed and readily pal- 
pable) was very tender , it was not notably enlarged The tenderness rapidly passed 
away, and the patient remained with only the symptoms of the preexisting heart 
failure It is of interest to note that one day after the infarction occurred, examina- 
tion of the blood revealed 29,600 leukocytes per cubic millimeter, 94 per cent of which 
were polymorphonuclears 

Case 3 A woman of 36 years was under observation because of orthopnea and 
swelling of the feet dating back to the last weeks of a pregnancy which had ter- 


minated five months earlier In a pregnancy 16 years before she had suffered from a 
pyelitis On admission to The Mount Sinai Hospital on February 18, 1936, the pa- 
tient was cyanotic and orthopneic She had cardiac enlargement, tachycardia, and 
gallop rhythm There was engorgement of the lungs and liver and edema of the feet 
The blood pressure m the left arm was 170 systolic and 130 diastolic The pulsations 
in the right upper extremity were small and the oscillometnc excursions diminished 
m urine was acid and contained a laige amount of protein and scattered erythrocytes 
and leukocytes Although the urea nitrogen content of the blood was only 17 mg 
per cent, the concentration test revealed severe impairment of renal function, the 
maximum specific gravity was only 1 012 The roentgenogram revealed a calculus 
in t ie right kidney It was thought that the patient’s symptoms were due to heart 
ailure secondary to hypertension and perhaps coronary artery disease Whether 
| 1( " hypertension was essential in type or the result of a pyelonephritic contracted 
kidney was not clear 


left 


February 27, the patient was suddenly seized with severe knife-hke pain m the 
upper quadrant which persisted for about an hour The skin was cold and 
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clammy The pulse was feeble and rapid, the blood pressure unobtainable The 
urine was yellow in color In the sediment of the centrifuged urine, there were 100 
to 200 leukocytes and 10 to 20 erythrocytes per high power field 

February 28, she complained of left costovertebral pain radiating to the right 
upper quadrant There was shock tenderness in the left costovertebral region The 
temperature rose to 101° There was a leukocytosis of 21,000 with 76 per cent poly- 
morphonuclears * Later in the day, the left kidney became palpable and tender 
The urine was unchanged in color There was no increase in the small number of 
erythrocytes found in the sediment of the centrifuged urine At this time, the nature 
of the attack was obscure, the most likely possibilities seemed to be left-sided renal 
colic of calculous origin (there was known to be a stone in the right kidney) or in- 
farction of the left kidney 

February 29, a specimen of urine was obtained which was burgundy red in color 
On centrifuging, there was a small amount of white sediment, but the supernatant 
fluid remained red and gave a very strongly positive guaiac reaction Spectroscopic 
examination of the supernatant fluid disclosed oxyhemoglobin in solution The sedi- 
ment contained a moderate number of leukocytes, some of which were clumped, a few 
hyaline and granular casts, and about 20 erythrocytes per high power field On the 
basis of the hemoglobinuria, a diagnosis of infarction of the left kidney was made 

From February 29 to March 2, inclusive, the burgundy red color of the urine 
due to the presence of dissolved hemoglobin persisted The sediment of the centn 
fuged urine contained between 1 and 6 erythrocytes per high power field The urine 
obtained on the morning of March 3, the day of death, was yellowish in color but 
still gave a strongly positive guaiac reaction 

Necropsy revealed recent thrombosis of the right circumflex coronary artery and 
old occlusion of the left anterior descending branch of the left coronary artery There 
was myofibrosis of the anterior and posterior walls of the left ventricle with an 
aneurysm of the posterior wall Over areas of fresh myomalacia at the apices of the 
left and right ventricles were mural thrombi There was embolic occlusion of the 
left renal and superior mesenteric arteries The left renal artery, just beyond its 
origin, was occluded by a recent blood clot The left kidney was infarcted in toto, 
and was largely a dirty brown red m color The right kidney was the seat of pyelo- 
nephritic contraction 

Comment 

It is not immediately obvious why hemoglobinuria should occur in some 
instances of renal infarction while the large majority present hematuria 
The arteries of the kidney are typical end arteries m the sense of Cohnheim 
and renal infarcts are probably always anemic in then inception The gray- 
colored anemic area is usually surrounded by a red border of circulatory 
stasis and collateral hyperemia, with hemorrhages from dilated capillaries 
Microscopic examination of this portion shows the tubules filled with blood 
coming from the ectatic and ruptured intertubular capillaries This is the 
source of the hematuria which commonly occurs m infarcts Hemoglo- 
binuria, however, when it occurs, is probably to be accounted for by a dif- 
ferent mechanism Following the infarction, sufficient blood may reach the 
mfarcted area to make it hemorrhagic In the autolysis which the infarcted 
area undergoes, large numbers of erythrocytes are destroyed with liberation 
of their hemoglobin Diffusion of the free blood pigment into neighboring 

* High leukocytosis is not at all uncommon m infarction in any organ, it may also occur, 
as one of us 4 has pointed out, m intracardiac thrombosis not followed by infarction 



UNILATERAL HEMOGLOBINURIA 


1347 


patent urmiferous tubules would cause hemoglobinuria Evidence of such 
diffusion is found m hemosiderin deposits m the vicinity of old hemorrhagic 
infarcts Because of the presence of old blood in the renal pelvis m the 
first case, the question must be brought up of the possibility of some 
hemolysis occurring there It is to be noted that in Case 3, which came to 
postmortem examination, there was no old blood in the pelvis 

From the above observations, it is evident that hemoglobinuria is not 
absolutely pathognomonic of hemoglobmemia, for it occurs in connection 
with embolic infarction of the kidney In our first case, the clinical picture 
was that of renal infarction and the hemoglobinuria was proved to be purely 
unilateral In Cases 2 and 3 the clinical picture was the same as m Case 1 
In Case 3 unilateral infarction was demonstrated at the postmortem ex- 
amination There is no reason to doubt that, although ureteral catheteriza- 
tion was not carried out in these two cases, the hemoglobmui ia was also 
unilateral 

Judging by the third case, the phenomenon may well prove to be occa- 
sionally of practical diagnostic significance in the differentiation of infarc- 
tion of the kidney from nephrolithiasis occurring in a patient suffering 
from cardiac disease It is evident that studies should be made of separated 
specimens of urine, by means of ureteral catheterization, m cases of hemo- 
globinuria, particularly those in which the condition is not manifestly 
hemoglobinemic in origin 
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AN ARTICLE CONTRIBUTED TO AN ANNIVERSARY VOLUME IN H 
OF DOCTOR JOSEPH HERSEY PRATT 


THE PRESENT MORTALITY OF DIABETIC CHIL 
DREN— A REMEDIABLE AND THEREFORE 
HOPEFUL INDEX OF THE FUTURE 
OF THE DIABETIC CHILD - 


By Elliott P Joslin, MD, F A C P , Boston, Massachnset , 


W hen a diabetic child dies today it causes me far more pam than 
half a generation ago Before the discoveiy of insulin we did not 
diabetic children to hve and if they did, we knew their existence wouk 
much “ labor and sorrow ” as for people passing thi ee score years a: 
until diabetic coma almost mercifully snatched them away At tha 
diabetic children seldom survived a year, but m each quinquennium 
the duration of the fatal cases has neai ly doubled, to 2 7 years for 
1927, to 4 7 years foi 1927-1932, to 9 years for 1932-1937 Tod: 
situation is sharply altered My own cases show a present mortal 
about one per hundred per year, and calculations of the Metropohtai 
Insurance Company based upon the same group indicate that the h 
pectancy of the diabetic child of 10 years is 31 7 years I know to 
it is possible for a large part of these years to be spent happily and p: 
tively Therefore, for diabetic children to die during the first or s 
decade of diabetes is truly deplorable 

Diabetic Coma Until the use of insulin, diabetic coma came as i 
m the night and took practically all children But since we have had n 
you and I know that the death of a single child from diabetic coma sq 
pure and unadulterated neglect and nothing else Groping in the da 
we all were prior to insulin, we had reached the stage, nevei theless, 
in hospitals coma had almost ceased to originate sm gene i is When i 
arrived we soon learned that even in actual coma it was the child w 
all odds had the best prognosis In our series treated during coma 
New England Deaconess Hospital there has been 1 death m 83 ch 
under 15 years of age and 3 deaths among 129 patients m coma betwe 
and 20 years At the Children’s Hospital in Boston I am told b 
Butler that there has been no death in the institution from diabetes 
any cause m the last 15 years Contrast these facts with the report 
now give of the deaths of my diabetic patients with onset m childhood 
the age of 15 years since I gave my first dose of insulin on August 7, 
My diabetic children, and I use the word children m the fatherly 
for once a child always a child to a parent, have numbered 1071 f be 


♦Received for publication August 12, 1937 
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TA.BLE I 


Fatal Results During 15 Years Treatment of 1063 Diabetic Children 

August 1922-1937 

The Causes of Death of 104 Diabetic Children 


Date 

Deaths 

Coma 

i 

Deaths 

Non-coma 

I 

Tuber- 

culosis 

Infec- 
j tions 

Hy'po- 

glycemia 

Acci- 

dents 

Misc 

No 

| Per 
Cent 

No 

Per 

Cent 

No 

Per 

Cent 

No 

Per 

Cent 

No 

Per 

Cent 

No 

Per 

Cent 

1922-1927 

Total 35 

Av Dur 2 7 yr 

32 

91 

0 

0 


9 

0 

0 


0 

0 

0 

1927-1932 

Total 27 

Av Dur 4 7 yr 

19 

70 

fl 

B 

3 

11 

2 

8 

1 

4 

0 

0 

1932-1937 

Total 42 

Av Dur 9 yr 

IS 

43 

I 

17 

11 

! 

26 

2 

5 

1 

2 

3 

7 


August 7, 1922 and July 1, 1937 Of these, now scattered hteially all over 
the world, there have come to my attention the deaths of one hundred and 
four It is possible there are a very few more, because the complete “ fol- 
low-up ” was over six months ago Among the causes of death diabetic 
coma is foremost and despite the relative innocuousness of this complication 
in childhood at the Children’s Hospital and the Deaconess Hospital, just 
cited, m the first five-year period 1922-1927, 91 per cent of the 35 deaths 
were attributed to it In the second five years coma deaths fell to 70 per 
cent among the 27 deaths, and even m the five years ending now it has 
caused 43 per cent of the 42 fatalities This is actually higher than the 
coma mortality for all my patients of all ages m the eight years prior to 
insulin when it was only 41 6 per cent Yet you and I believe a death from 
diabetic coma to be needless and almost as inexcusable as a death from 
diphtheria 

What can one do about it ? We can reiterate the necessity foi insulin 
both to doctor and patient m season and out of season, and of enough in- 
sulin \\hene\er glycosuria exists, paiticularly m the presence of infections 
or complications of am sort and we can emphasize attention to the rules 
I hare so often given patients 

-4 Never omit insulin unless the urine is sugar free Keep to your diet and in 
case of an infection take more insulin if necessan to keep sugar free It is nn- 
peratne to test the urine frequently during an acute illness 
B If you feel sick and especially if you hare FEVER, NAUSEA and VOMIT- 
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ING or even severe pains in the abdomen 1 Call a doctor 2 Go to bed 3 
Take a cup of coffee, tea, cocoa shells or broth every hour and live upon acute 
illness diet (oranges 3, oatmeal, small portion, bread, 3 slices, milk, one quart, 1 
egg, little butter) If the urine contains sugar, take regular insulin even- hour 
under your doctor’s direction 4 You need the entire time of a nurse or friend 
to care for y ou until you are well 5 Mov e the bowels v\ ith an enema 

Should we teach a test for acetone or diacetic acid? So far I have 
hesitated to do so, first for fear the patient would assume too much respon- 
sibility and second, because it would simply add to the wornes of the diabetic 
life Without it the coma mortality for all my patients similarl) scattered 
was but 6 1 per cent for 981 deaths between January 1, 1930 and March 13, 
1935 

The patients themselves are fairly innocent of the charge of dying of 
coma I am sure you would agree if you read the accounts which I receive 
It would hardly do to print them because the laity would not realize that al- 
though the coma mortality for childhood cases is shockingly high, the rate 
of decrease is rapid and during the next five yeais probably the decline will 
go on and be accelerated And my reasons foi this belief aie that at present 
patients are taught more about their disease, doctors who are more con- 
versant with insulin are in the saddle, and laboratory facilities, although 
often still deficient and in many localities unavailable at night and upon 
holidays and Sundays, are multiplying 

Mobile coma units should be organized foi areas without first class 
laboratories These might consist of (1) a technician with an outfit foi 
analysis of urine, blood sugar, C0 2 combining power, non-protein nitrogen 
and sodium chloride, (2) a nurse and (3) a doctoi The expense foi 
furnishing such an outfit is relatively tiifhng compared with the cost of a 
neglected coma case in a hospital and it could operate throughout a radius 
of 100 miles It is unlikely that it would need to go many times to the 
same section, because the benefit which would accrue from it would be so 
obvious that the community would recognize and provide for the same 
Each diabetic child must always be recognized a? a coma possibility and 
this the patient, the relatives and the family doctoi should realize On 
this account, I believe there should be m advance a plan for hospital ac- 
commodations not only for coma but for all diabetic emeigencies How- 
ever, discretion must be exeicised m giving mstiuction to patients upon 
medical subjects and this holds particularly for diabetic coma It is all 
right to picture the ease with which diabetic patients go into coma, but for 
veiy obvious leasons the disagreeable symptoms attending the process, as 
well as the discomforts of treatment should be stressed else m a moment of 
discouragement patients might deliberately welcome it as a means to an end 
Pulmoncuy Tuba culosis Tuberculosis does not develop unannounced 
and it seems a shame that diabetic children who are so intimately in contact 
with the medical profession should acquire it, much less die of it In the 
first quinquennium following Banting’s discovery we had no deaths fiom 
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tuberculosis and this applies as well to the entire group of children I saw 
prior to 1922 even as far back as 1898 The reason is plain — children did 
not live long enough m that period to acquire tuberculosis, or, if they did 
develop it, death from coma carried them off before tuberculosis became the 
lethal factor Later between 1927 and 1932, when the average duration of 
diabetes for the 27 fatal cases m children had reached 4 7 years, tuberculosis 
caused two deaths (7 per cent) and in the next five years, 1932-1937, when 
the duration was nine years, there were seven cases (17 per cent) among the 
42 deaths, making a total of nine fatalities from tuberculosis m the last 15 
years I might add that of my five fatal cases in children whose diabetic 
duration was 15 years or more, there was one death or 20 per cent from 
tuberculosis and, in fact, of the 10 deaths with a diabetic duration between 
10 and 15 years there were four or 40 per cent from tuberculosis From 
the above, it is plainly evident how essential it is to look for tuberculosis m 
diabetic children because it is almost as preventable and as needless as 
diabetic coma 

The ages, dates of onset of tuberculosis and of diabetes, and dates of 
deaths are given in table 2 Four of the children were males and five fe- 
males We have warned girls especially about tuberculosis because these 
five included two who had taken up nursing and the tuberculosis followed 
Now we say no diabetic girl should become a nurse 


Table II 

Nine Instances of Tuberculosis in 104 Deaths of Diabetic Children 


Case 

No 

Se\ 

Birth Date 

Onset 

Death 

Diabetes 

Tuberculosis 

Date 

Age 

Date 

Age 

Date 

Age 

2274 

M 

Jan 1915 

Jan 15, 1921 

60 

Jan 1927 

12 0 

Feb 13, 1934 

19 1 

3795 

F 

May 2, 1910 

Dec 15, 1923 

13 0 

Jan 1930 

19 7 

Mar 17, 1930 

19 8 

3957 

M 

Jan 22, 1912 

May 10, 1924 

12 3 

Nov 1932 

20 8 

Aug 10, 1933 

21 6 

4232 

F 

Aug 21, 1907 

Sept 1921 

14 1 

Mar 23, 1928 

20 6 

Nov 25, 1936 

29 3 

4743 

F 

June 9, 1908 

March, 1923 

14 8 

Nov 1931 

23 4 

May 25,' 1936 

27 9 

5932 

M 

June 4, 1913 

Feb 1927 

13 7 

Jan 1932 

18 6 

March 18, 1937 

23 8 

7041 

M 

Jan 24, 1916 

April, 1922 

63 

Feb 1930 

14 1 

Oct 30, 1930 

14 8 

7047 

F 

Juk 27, 1917 

June 5, 1928 

10 9 

Ma>, 1934 

16 8 

Jan 1935 

17 5 

12385 

F 

June 7, 1919 

Jan 1929 

9 6 

Nov 1933 

14 4 

Jan 9, 1934 

14 6 


The duration of the diabetes before the onset of the tuberculosis in no 
instance was less than 4 9 )ears and it did not exceed 8 6 years The total 
duration of the diabetes varied between 5 } ears and 15 2 years and a\ eraged 
9 8 years which is actually greater b) 2 4 \ ears than for the 15 cases with 
onset m childhood dying from all causes m the first decade of life between 
Jamiarj 1, 1930, and March 13, 1935, and 3 3 years greater than for the 
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29 cases with onset in childhood dying in the second decade of life in the 
same period 

The duration of the tuberculosis from its onset until death varied be- 
tween 0 1 of a yeai and 7 1 years In five of the nine cases, it was less than 
one year It is only fair to add, however, that we now have four living 
children with tuberculosis, and two with tubercle bacilli in the sputum 
The tuberculosis has gone on in these living cases from 2 6 to 9 3 years 

The high incidence of tuberculosis in diabetic children was first called 
to my attention by my colleague, Howard F Root, m 1934 At that time, 
he found it was 13 times as great m our diabetic gioup as in the comparable 
gioup of school children in Massachusetts Therefoie, we know how near 
the danger is Incidentally, he also showed the extraordmaiy frequency of 
tuberculosis following recovery from diabetic coma in our own coma series 
He found that within three years following recovery from coma, one m 
eight of our patients developed tuberculosis of the lungs Since it happens 
that 10 per cent of our diabetic children at one time or another go through 
an attack of diabetic coma we have heie a predisposing factor But tuber- 
culosis does not originate de novo and Di Root tells me that among these 
nine deaths from it in our childien’s series there was obvious exposure m 
four instances 

How shall this second group of needless deaths of diabetic children be 
averted ? 1 Remembeiing the high incidence of tuberculosis in diabetic 

children much more energy should be expended both to prevent it and to 
detect it early It is not a question of skill, but plain hard work and the 
use of well known methods Tuberculin tests should be done yeaily and if 
positive followed up by i oentgen-rays Moreover these rules should apply 
increasingly as long as the patients live It costs us doctors nothing to 
secure a Wassermann test for our diabetic children and we never fail to take 
such, although as yet we have never had one positive To secure a roent- 
genogram of the chest of a child, however, entails an expense which may 
reach $15 The means foi securing i oentgen-rays should be simplified 

Infections Infections apart from tuberculosis have claimed 17 diabetic 
children and in a rising percentage for the three five-year periods from 9 
to 11 to 26 per cent Elsewhere when the follow-up of all our children foi 
1937 is complete, we shall report these in detail 

Hypoglycemia Hypoglycemia was responsible for four deaths 
These cases already have been reported elsewhere The first was soon after 
the discovery of insulin, far from Boston, and in an excellent hospital 
The poor little child was wasted with a long standing infection, had under- 
gone a multitude of therapeutic procedures, blood sugar tests were then 
made only with venous blood and what proved to be the crucial test, I 
understand, was postponed with the best intentions by a tender-heai ted house 
officer until too late The second death was in a child who sang in the choir 
Sunday night, had a comulsion the following morning at 2 am and the 
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diagnosis being mistaken for diabetic coma received 200 units of insulin 
from a doctor who had never seen a case of coma or of an insulin reaction 
and at the moment was caring for a pregnant woman Details about the 
other two are unsatisfactory and hypoglycemia was not demonstrated 

Miscellaneous In this group are included two deaths by trauma and 
one reported as cerebral hemorrhage There are also two deaths during 
pregnancy 

Pregnancy occurs rather frequently among our girls who have outgrown 
childhood and although it can be successfully undergone there are real risks 
unless the greatest precautions for care during its course and at delivery 
are taken Among our group of girls with onset of diabetes in childhood 
and now above the age of 18 years we know of at least 28 instances of 
pregnancy We do know that in 26 the result was without harm to the 
mother, but there were two deaths — 7 per cent — or fully 14 times the 
standard rates' Elsewhere these cases will be reported m detail by my 
colleague, Dr Priscilla White 

Conclusions 

When one contemplates the mortality of these childi en and realizes that 
82 of them, 79 per cent, died needlessly — 69 of coma, 9 of tuberculosis, 4 
of hypoglycemia — and possibly that some of the others might have been 
saved with more alert and expert treatment during their infections or preg- 
nancy, it is evident that the present mortality of diabetic children is a 
remediable and therefore a hopeful index of the future of the diabetic child 
August 7, 1937, begins the fourth quinquennium since my use of insulin 
and at its end I am confident a brighter report can be made than hitherto 
It demands no new discovery, but only that same persistent, individual and 
educational effort for each child which Dr Joseph H Pratt displayed in the 
organization of Ins first tuberculosis class That class suggested to me the 
educational methods which I have employed m the treatment of my diabetics 
and it is a satisfaction to recoid here my whole-hearted and appreciative 
lecogmtion of his help 
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POSi GRADUATE COURSES FOR MEMBERS OF THE COLLEGE 


A fundamental purpose of the American College of Pin sicians is to raise 
the lex el of the practice of internal medicine Important steps hax*e been 
taken towards the attainment of this obiectrve 

Hie dex eloptnent of the membership of the College to include a majority 
of the more outstanding clinicians teachers and mx-estigators of this countrv 
has m itself been important since it increases the prestige attached to mem- 
bership m the College Membership m the College thereby becomes a 
natural goal of the ambitious xoung internist Since membership is to be 
xx on by furnishing extdenee of careful study of teaching of research, of 
puoitcetions as well as of high ethical standards in practice the more the 
College attracts xoung men the greater xxnll be the influence of the College 
uao t the future sti ml rds of internal medicine 

Iti its prnaej.prtton in the establishment and m the direction, of the 
American Board of Internrl Medicine the Cohege has again demonstrated 
its belief that the title of internist should connote definite and serious study, 
training and experience. The requirements made of the applicant arc not 
rigid bat to meet them xxnll require- < training which is broader and more 
Intensive than that usually afforded, by the medical internship and resfdatcy. 
In many instances such training has been too exclusively £ bedside arrrenrice- 
shlp to a ft xx senior cl'nlcmns pMs a Inrge quota of time cexxted rr the 
routine deccdJs of admlrdstr tion of r. medical service. Xo prevision, bus 
beer made for orderly stu.iy of tr.c patho’ogic physiology of disease- nx 
for advanced training in the methods of clinical patho T ogicni rssrmrir 
Vvhth r; exception of a. relatively Insthurions most hosrhnis grit m 
their Residents a tyre of trainirg which, vas dei-elrped halt a cermr ago 
xx hen ail the hospital, had to offer was concentrated clinical ext.e~<e~ce i>. 
is certain teat the esnr.Mlsha.ent of tee xarions Boards for the spermhe^ ^ 
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earliest days the best known activity of the College has been its Annual Ses- 
sion, and what is the significance of this week-long meeting if it is not a 
wholesome acknowledgment of the fact that the need for medical education 
does not stop when Fellowship m the College has been attained ? Indeed 
the College is made up of a fellowship of students — life long students of 
the at t of medicine, — and not by any means of a faculty of instructors It 
is this eager interest on the part of the Fellows for the latest and the best in 
medical knowledge that adds so greatly to the stimulating atmosphere of our 
Annual Sessions During that time we are all students together in a tern- 
poiary school of our own creation 

This year will witness one of the most valuable of the Annual Sessions, 
since for the first time since veiy early da)S we are to meet m New York and 
to have laid before us the tremendous resources and activities of its great 
medical institutions It seems certain that there will be a gathering of the 
membership of record breaking proportions 

This year -witnesses also an innovation — the establishment by the College 
of a group of Postgraduate Courses for Fellows and Associates during the 
two weeks preceding the Annual Sessions which begin on the fourth of 
April Each Fellow and Associate has already received the preliminary 
announcement from the Committee on Postgraduate Courses appointed by 
the Regents The courses are offered at Harvard and Columbia Univer- 
sities and at the University of Pennsj lvania In addition to general medi- 
cine there are to be special courses m the neuropsyclnatric aspects of medi- 
cine, in metabolism, cardiovascular diseases and gasti ointestmal diseases 

It is only through trial efforts of this type that the needs and the desires 
of the members of the College can be discovered The establishment of such 
timely opportunities, which extend the postgraduate study period of the 
Annual Sessions, is to be looked on as a logical development of the essential 
program of the American College of Physicians 
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The Diagnosis and Tieatment of Pnlmonaty Tube) culosis By John B Hawes, 
MD, and Moses J Stone, MD 215 pages, 14X21 cm Lea and Febiger, 
Philadelphia, Pa 1936 Price, $2 75 

This brief and concise textbook on pulmonary tuberculosis, in our opinion, ful- 
fills a very definite and until now unsatisfied need in this field It confines itself to 
the essentials of the disease and does not include theoretical discussions of the intricate 
and highly specialized subjects of immunity, resistance, allergy, etc The student is 
referred m an excellent bibliography at the end of each chapter to more complete and 
larger works 

There are sections on the history of the disease, on history taking, on physical 
examination, on constitutional and local symptoms, on childhood tuberculosis, on the 
treatment of the disease and on tuberculosis m pregnancy and m industry 

The authors show great ability to compress the discussion of facts into small 
space without losing clearness or interest Mature experience has enabled them 
throughout to justly distribute the emphasis so as to enable the reader to discern 
between the essential and the less important facts 

This excellent book should be in the hands of every practitioner of medicine 
and should be a standard of instruction for medical students The manner of presen- 
tation, the data given and the bibliography make it worthy of the attention of all 
interested in tuberculosis 

Synopsis of Clinical Laboiatoiy Methods By W E Bray, BA, M D 324 pages, 
12 X 19 5 cm C V Mosby, St Louis 1936 Price, $3 75 

An amazing amount of valuable information is contained in this small volume 
Included are A chapter listing the usual tests required by the various general and 
special hospital services, chapters on urinalysis (including diagnosis of pregnancy), 
on hematology, blood chemistry, gastric analysis, feces and intestinal parasites, punc- 
ture fluid examination and cerebrospinal fluid, sputum, bacteriology, water and milk 
examination, serology, basal metabolism, allergy tests, poisons and foreign substances, 
surgical pathology, and a chapter of formulae and a table of normal values 

Precautions to be observed in the collection of specimens and performance of 
tests are emphasized A succinct statement of interpretation follows each method 
given 

In a book which is so modern in all other respects it is unfortunate that the 
author adheres to the older bacteriological nomenclature There are very few errors 
of statement or typography The choice of technics included seems judicious 

The summary treatment of topics makes the book more valuable as a guide to 
the trained technician or as a supplement to more detailed works on the subject than 
for use by the inexperienced as a single source It is highly recommended as a 
reference 

J H M 

Developmental Abnormalities of the Eye By Ida Mann, D Sc , MB, B S (Lon- 
don), FRCS (Eng) 444 pages, 16X24 cm Published foi the British 
Journal of Ophthalmology by the Cambridge University Press 1937 Price, 
$15 00 

This book is divided into eleven chapters The first three deal with general 
considerations as to how abnormalities of the eye develop as well as general abnor- 
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malities of both the skull and the eye Chapters IV and V are m reference to 
abnormalities of the fundi, VI of tire iris, VII of the ins and vitreous, VIII of the 
lens, IX of the cornea, X of the conjunctiva and sclera, and XI of the lids, lachrymal 
apparatus and the orbit 

In her consideration of the subject Miss Mann has not only described congenital 
abnormalities but also those abnormalities that develop later Her previous study of 
the embryology of the eye combined with the clinical material as seen in her own and 
her colleagues’ clinics makes the work doubly authoritative There may be some 
disagreement with the author concerning the theories advanced as to the mechanism 
of some of the developmental defects but those proposed seem quite logical 

The first three chapters which deal with the production of developmental abnor- 
malities as well as abnormalities of the head and the orbit, will be of interest to 
anatomists, neurologists and internists The remaining chapters are of more especial 
interest to the ophthalmologists and will help to elucidate many an obscure finding 
The book is most excellent in its illustrations of which about 50 are completely 
or partially in color The printing is clear and while a few errors of spelling and 
reference are noted, the book is to be highly recommended 

C A C 

The Roentgenologist in Court By Samuel Wright Donaldson, A B , M D , 
FACR 230 pages, 15X24 cm Charles C Thomas, Springfield 1937 
Price, $400 

This book is the result of much reading of the law in its relation to the practice 
of medicine, supported by extensive personal experience on the witness stand It is a 
well written, concise and authentic work on a subject too often neglected by the busy 
physician As its title implies, the book is supposed to concern itself primarily with 
the law in its relation to the roentgenologist, but the legal aspect of the practice of 
roentgenology differs very little from the practice of medicine in general, and con- 
sequently it contains very little that has not been said before The chapters on 
“ X-Ray Films and Evidence,” “ Ownership of Films ” and “ Conclusions ” are of 
special interest to radiologists, but can be read with profit by every physician who is 
apt to be called upon to testify in cases where roentgen examinations have been made 
Too much space has probably been given to the citation of selected cases and court 
decisions, that have but little bearing upon the medical witness The increasing 
frequency of law suits and the blind faith that so many people place m the use of the 
x-rays, regardless of the qualifications and experience of the physician who made the 
examinations, bring the roentgenologist into court more frequently than many of his 
confreres Any physician who is apt to be called as a witness will be sure to find 
lus court experience less onerous after a careful perusal of this small volume It 
is sure to find a welcome reception in the library of radiologists It also contains 
much of value to members of the legal profession who are confronted m the court 
loom with the presentation and interpretation of roentgen-ray films 

H J W 

Vascular Disordcis of the Limbs Bj Sir Thomas Lewis, CBE, FRS, MD, 
D Sc , LL D , F R C P , Physician m Charge of Department of Clinical Research’ 
University College Hospital, London 111 pages , 16 X 22 5 cm The Macmillan 
Compam, New York 1936 Price, $2 00 

This small \olume can be highlj recommended to practitioners and stu- 
dents In it are found simple methods of testing circulation to the limbs and descrip- 
tions of disorders affecting the circulation of the limbs such as embolism and throm- 
bosis post-ischemic contractures, arteriosclerosis, thromboangiitis obliterans, Ri\- 
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naud’s disease, acrocyanosis, erythrocyanosis and eiythralgia There are chapters 
dealing with the effects of circulatory arrest, arterial spasm, vasodilation and vascular 
disorders in diseases of the nervous system The mechanisms and the treatment of 
these disturbances are described Explanations of the maladies discussed are largely 
drawn from the author’s researches published elsewhere It should be noted that the 
author continues to attribute pain in circulatory arrest to the accumulation of pioducts 
of muscular metabolism whereas evidence has been offered that this is not the sole 
factor The book is remarkably condensed and at times this is annoying One does 
not like to be referred to past or future discussions too frequently 

W S L , Jr 

Maternity and Post-0 peiative Exeiciscs By Margaret Morris, CSMMG 152 
pages, 22 X 13 5 cm , Oxford University Press 1936 Price, $2 00 

The author is the founder of the International Institute of Margaret Morris 
Movement, and states that she has intended the book primarily for masseuses, mid- 
wives, and nurses who have taken the diploma of the Institute However, surgeons, 
internists, and especially obstetricians may read this book with profit 

There are seven chapters of which five comprise the text material, and the last 
two describe the exercises m diagrams and words, and give exercise charts for spe- 
cific indications There is no index The book is well printed in pleasing torm 
The indications, precautions, effects, and anatomic and physiological reasons for 
the various exercises are carefully described Individual exercises are described in 
words accompanied by clear and easily understandable original outline drawings 
by the author The basic importance of proper breathing during the performance of 
the exercises is stressed All the exercises are gently progressive A special group 
of corrective exercises is outlined 

It is hoped that the members of the medical profession will be interested m this 
book, since the author stresses that the exercises should be carried out under medical 
supervision 


J E S 
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Gifts to the College Library 


Grateful acknowledgment is made of the receipt of the following donations to 
the College Library of publications by members 

Books 

Dr Jacob C Geiger (Fellow) and Paul J Hanzlik (Fellow), San Francisco, Calif 
— “ A Handbook of Accepted Remedies Symptoms and Treatment of Poisoning, 
Diagnostic Procedures , Miscellaneous Information ” , 

Dr Raphael Isaacs (Fellow), Ann Arbor, Mich , and Dr Hiram B Weiss (Fellow), 
Cincinnati, Ohio — “Manual of Clinical and Laboratory Technic ” , 

Dr Frederick R Taylor (Fellow), High Point, N C — reprints of Chapters XII-A 
on “ Albinism,” XL-A on “ Arachnidism The Clinical Effects of Spider Bite ” 
and XLIII-A on “ Unusual Diseases and Symptom-Complexes not Discussed in 
Other Chapters (continued) ” from the Oxford Loose Leaf Medicine 

Re pi ints 

Dr Norbert Enzer (Fellow'), Milwaukee, Wis — 1 reprint 
Dr William W Graves (Fellow'), St Lotus, Mo — 12 reprints 
Dr Paul J Hanzlik (Fellow), San Francisco, Calif — 4 reprints 
Dr Ehvood A Sharp (Fellow), Detroit, Mich — 5 reprints 
Dr Barnett Greenhouse (Associate), New' Haven, Conn — 1 reprint 
Dr Florimond LeBlanc (Associate), Elgin, 111 — 1 reprint 
Dr Robert P Wallace (Associate), New' York, N Y — 1 reprint 
Dr John O Woods (Associate), New' Castle, Pa — 1 reprint 


Dr E J G Beardsley (Fellow and Governoi for Eastern Pennsylvania for the 
College) Philadelphia, was the guest of the Westmoreland County Medical Society 
at Greensburg (Pa ), on November 9 A clinic of patients exhibiting various cardio- 
vascular disorders was held m the Westmoreland Hospital 

Dr Beardslev also addressed the members of the Atlantic County (N J ) Medi- 
cal Society, Atlantic Cit>, November 12, on “The Man of Fifty” 


Dr William R Brooksher (Fellow), Fort Smith, has been appointed a member 
of the advisory council of the maternal and child health division of the Arkansas 
State Board of Health 


The twelfth annual series of Friday Afternoon Lectures of the New York 
Acadeni) of Medicine began November 19 The followang Fellows of the College 
were scheduled to gne lectures 

Nor ember 19, Dr Robert L Leij, New York, “Drugs in the Treatment of Heart 
Disease ”, 

December 17, Dr Eugene M Landis, Philadelphia, “Recent Adiances in the Diag- 
nosis and Treatment of Peripheral Vascular Diseases ” 
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Dr Lewis B McBrayer (Fellow), Southern Pines, N C, has retired as manag- 
ing director of the North Carolina Tuberculosis Association, which position he has 
held since 1915, when the association was founded Di McBrayei also resigned 
as secretary of the Medical Society of the State of North Caiohna 


Dr David I Abramson (Associate), Brooklyn, has been appointed director of 
the department of cardiovascular reseal ch at the Jewish Hospital, Cincinnati 


Di Alex F Robertson, Jr (Fellow), Staunton, was elected president-elect of 
the Medical Society of Virginia at the annual meeting at Roanoke, October 12-14 


Dr A Conungo Griffith (Fellow and Governor for Missouri), Kansas City, 
was recently elected president of the Jefferson D Griffith Chapter of the Association 
of Military Surgeons 


Dr Elmer L Sevrmghaus (Fellow), Madison, Wis , and Dr Arlie R Barnes 
(Fellow), Rochester, Minn, were guest speakers at the annual meeting and clinical 
conference of the Southwestern Medical Association, held at Phoenix, Ariz , Novem- 
ber 18-20 


Dr J Arthur Myers (Fellow), Minneapolis, addressed the annual public meeting 
and “ health crusade ” of the District of Columbia Tuberculosis Association, Novem- 
ber 22, on “ Modern Methods in the Control of Tuberculosis ” 


Dr Elliott P Joslin (Fellow), Boston, was a guest speaker on the dedicatory 
program of the new building of the Evangelical Deaconess Hospital, Detroit, 
November 10 


Dr Arthur M Master (Fellow), New York, delivered the third of a senes of 
lectures on heart disease, sponsored by the New York Heart Association, December 
14, on “Use of Electrocardiograms in the Diagnosis and Prognosis of Coionary 
Thrombosis ” 


Dr S Spafford Ackerly (Fellow), Louisville, was elected vice president of the 
recently organized Kentucky Psychiatric Association at a meeting m Lexington 


The Northeastern Indiana Academy of Medicine was addressed at Kendallville, 
October 28, by Dr Arthur E Mahle (Fellow), Chicago, on “Recent Advances in 
Medical Management of Peptic Ulcer ” 


At a meeting of the Hennepin County Medical Society, Minneapolis, November 
10, Dr Carl V Weller (Fellow), Ann Arbor, spoke on “Intrinsic Factors m the 
Causation of Cancer ” 
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Dr J Arthur Myers (Fellow), Minneapolis, piesident of the National Tubercu- 
losis Association, was the gyest speaker at the annual meeting of the New Jersey 
Tuberculosis League in New Brunswick, October 22 


At the annual dinner of the Association for the Advancement of Industrial Medi- 
cine and Surgery, held October 20, Dr Albert E Russell (Fellow), U S Public 
Health Service, spoke on “ Syphilis Control in Industry ” 


Dr B B Vincent Lyon (Fellow), Philadelphia, was a guest speaker at the 
sixth annual graduate program of the Summit County (Ohio) Medical Society Dr 
Lyon spoke on “ Methods of Diagnosis and Treatment of Cholecystitis ” and “ Diag- 
nosis and Management of Peptic Ulcer ” 


Dr Samuel B Scholz, Jr (Fellow), Philadelphia, was elected' president of the 
Association of Life Insuiance Medical Directors at the annual meeting m New York 
City recently 


At its meeting in San Francisco m October, the Association of American Medi- 
cal Colleges elected Dr Willard C Rappleye (Fellow), Dean of the College of Phy- 
sicians and Surgeons of Columbia University, New York, as its president-elect, while 
Dr William S Middleton (Fellow), Madison, Wis , was elected vice president 


The thirty-third annual meeting of the American Society of Tropical Medicine 
was held in New Orleans, November 30-December 3, in conjunction with the Southern 
Medical Association Dr George W McCoy (Fellow) of the U S Public Health 
Service delivered the second Charles Franklin Craig Lecture on “ The History of 
Leprosy m the United States ” Another guest speaker at the sessions was Dr Wil- 
liam M James (Fellow and Governor for Panama and the Canal Zone for the Col- 
lege), Panama, R P, who spoke on “Emetine Therapy” 


Dr Priscilla White (Fellow), Boston, was a guest speaker at the Fifth Annual 
Scientific Meeting of the Georgia Pediatric Society, December 9 Dr White spoke 
on “ Endocrine Problems m Juvenile Diabetes ” and “ Recent Problems m Tuvemle 
Diabetes ” 


Memorial rooms for the late Dr Henry R M Landis (Fellow'), Philadelphia, 
for manj' years director of the clinical and sociological departments of the Henry 
Phipps Institute, University of Pennsylvania, have been established in the suite he 
occupied at the Institute 


The following Fellows of the College were guest speakers on the program of 
the Southern Medical Association’s annual meeting at New' Orleans, November 30- 
December 3 
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Dr Stewart R Roberts, Atlanta, Ga , “Your Health and Mine”, 

Dr Robert A Cooke, New York, “Medical Problems of the Allergist”, 

Dr Priscilla White, Boston, “ Protamine Insulin in the Treatment of Juvenile 
Diabetes ” , 

Dr Walter C Alvarez, Rochester, Minn , “ Some Stages in the Development of 
Gastro-Entei ology ” , 

Dr Lawrence Reynolds, Detroit, “ Pulmonary Cysts ” , 

Dr William D Cutter, Chicago, “The Appraisal of Medical Schools ” 


Dr Henry I Klopp (Fellow), Allentown, Pa, has been superintendent of the 
Allentown State Hospital since its founding On October 12 the twenty-fifth an- 
niversary of the opening of the hospital was celebrated with a special program Dr 
James Allen Jackson (Fellow), Danville, Pa, presented a paper on “Extra-Institu- 
tional Clinical Activities in Twenty-Five Years ” An oil painting of Dr Klopp was 
unveiled as the gift of the medical societies of Lehigh, Northampton and Bucks 
counties and the Lehigh Valley Homeopathic Society 


Dr William Gerry Morgan (Fellow), Washington, D C, was the chief guest 
speaker at the annual staff banquet of the Reading (Pa ) Hospital on November 3, 
1937 Dr Morgan was a resident intern at the old Reading Hospital in 1893 
Memorials to two physicians, Dr Charles H Hunter, one of the founders of the 
hospital, and Dr Charles G Loose, for fifty-three years a member of the staff, and 
to Mr Gustav R Oberlaender, for many years President of the Board of Directors, 
were unveiled 


Solomon Strouse (Fellow) has recently received the following appointments 
Associate Clinical Professor of Medicine at the University of Southern California, 
Attending Physician at the Los Angeles County General Hospital, Visiting Physi- 
cian at the Cedars of Lebanon Hospital, Los Angeles, California 


Dr William C Voorsanger (Fellow), San Francisco, has been elected president 
of the San Francisco County Medical Society for the year 1938 


Dr David Riesman, Professor of the History of Medicine in the University of 
Pennsylvania, and Professor of Clinical Medicine in the Graduate School of the Uni- 
versity, delivered the Vanuxem lectures at Princeton University on December 7, 
8 9 and 10 The lectures were on the general topic “ Medicine m Contem- 
porary Culture,” the first being on “ Medicine — Art and Science ” , the second, on 
“ Superstitions, Cults and Medical Ethics ” , the third, on “ The Family Doctor, Past 
and Future” and “Medicine as a Career”, the fourth, on “The Social Outlook in 
Medicine ” 


Dr Carl J Wiggers (Fellow), Professor of Physiology, Western Reserve 
University, School of Medicine, has recently returned from the Orient, where he 
delivered a series of 16 lectures in Canton, Hong Kong, Shanghai, Peiping, Seoul, 
Kvoto and Tokyo Professor Wiggers has accepted an invitation to address the Sixth 
National Congress of Medicine in Cordoba, Argentine, in October 1938, the other 
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guest speakers being Professoi Gregorio Maranon from Madrid and Professor Vol- 
hard from Germany 


The Annual Meeting of the Illinois Members of the American College of Physi- 
sicians outside of Chicago was held at Bloomington, Illinois, on October 14, 1937, 
under the chairmanship of Dr Samuel E Munson, Governor Dr Edgar M 
Stephenson and Dr Gerald M Cline served as a Committee on Arrangements The 
meeting began at 3 o’clock in the afternoon and an interesting medical program was 
presented 

“ Arterio-Sclerotic Heart Disease,” Dr Nathan S Davis, III, Chicago, 111 , Assistant 
Professor of Medicine, Northwestern University Medical School 
“ Current Endocrine Problems m Gynecology,” Dr Elmer R Sevringhaus, Madison, 
Wisconsin, Associate Professor of Medicine, Unnersity of Wisconsin Medical 
School 

“Peripheral Circulatory Failure,” Dr Louis M Warfield, Milwaukee, Wisconsin, 
Former Professor of Clinical Medicine, Marquette University, Former Pro- 
fessor and Head of the Department of Medicine, University of Michigan 
“ The American Board of Internal Medicine, and Other Important Medical Ques- 
tions,” Dr Walter L Bierring, Des Moines, Iowa, Chairman, American Board 
of Internal Medicine, Past-President, American Medical Association 

Dr Munson, as Chairman, reviewed for the Fellow'S of the College present the 
events of the last year in the lnstorj of the College and rendered a tribute to Dr 
Frank Smithies whose death has occurred since the preceding Annual Regional 
Meeting, at which he had been present as a guest and speaker 

The afternoon program w'as follow'ed by dinner at 6 30 and adjournment at 10 00 
o’clock The meeting was excellently attended by Fellow's of the College from 
Illinois 
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ABSTRACT OF MINUTES OF 1HE BOARD OF REGENTS 


Philadelphia, Pa 
Decembe) 12, 1937 


A regular meeting of the Board of Regents of the American College of Physi- 
cians was held December 12, 1937, at the College Headquarters, Philadelphia, Pa , the 
meeting being called to order at 10 20 a m by President James H Means, with the 
following piesent 

James H Means, President 
William J Kerr, President-Elect 
David P Bair, First Vice President 
William D Stroud, Treasurer 
> George Morris Piersol, Secretary-General 

James B Herrick 
Robert A Cooke 
Jonathan C Meakins 
Hugh J Morgan 
James E Paullin 
James D Bruce 
Egerton L Crispin 
James Alex Miller 
Francis M Pottenger 
Walter L Bierring 
Ernest B Bradley 
Roger I Lee 
Sydney R Miller 
Walter W Palmer 
O H Perry Pepper 
Maurice C Pincoffs 
Charles H Cocke 


and with the Executive Secretary, Mr E R Loveland, acting as secretary of the 
meeting 

On motion by Dr Paullin, seconded by Dr Bierring and unanimously carried, 
the reading of the Minutes of the St Louis Meeting was dispensed with 

Mr E R Loveland, Executive Secretary, read communications from Dr G Gill 
Richards and Dr William Gerry Morgan, the only absentees at the meeting 

The secretary also read several communications from public officials, physicians 
and one in particular from Dr Willard C Stoner, renewing the invitation from the 
City of Cleveland for the College to convene there in 1939 

The Executive Secretary further read a set of communications from public 
officials, the Academy of Medicine and, in particular, from Dr Juhen E Benjamin, 
presenting an official invitation for the College to convene in Cincinnati in 1939 Mr 
Loveland reminded the Board that invitations are still outstanding from New Orleans, 
San Francisco, St Paul and Washington for 1939 

Dr Ernest B Bradley spoke in favor of the Cincinnati invitation, and expressed 
the opinion that Cincinnati’s facilities and accommodations would be adequate for 

the College 

On motion by Dr James E Paullin, seconded by Dr Sjdney R Miller and 
regularl} cai ried, it was 
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Resolved , that the Executive Secretary be instructed to visit, in advance of the 
New York Session m April, any of the cities from which invitations have been 
received, in order to inspect their facilities and accommodations 

The Secretary brought to the attention of the Board that Dr Clement R Jones, 
of Pittsburgh, had presented a copy of the first edition and Di C W Waddell, of 
Fairmont, W Va , had presented copies of both the first and second editions of the 
Annals or Medicine, Volume I, 1920, to be added to the College archives These 
were the first issues of the first journal sponsored by the American College of Physi- 
cians and the American Congress on Internal Medicine, but during the intervening 
years of changes m administration, all official copies of these issues had disappeared 
The copies presented were in good state of preservation, and are a valuable addition 
to the College records 

On motion by Dr Roger I Lee, seconded bj Dr James E Paullin, and regularly 
carried, it was 

Resolved, that a vote of thanks be extended to the donors, Dr Clement R Jones 
and Dr C W Waddell 

Dr David P Barr, Chairman of the Committee on Fellowships and Awards, 
read communications by Dr George W Pickering, of London, and Dr Myron 
Prinzmetal, the 1936-37 Research Fellow, describing the work of Dr Prinzmetal 
during the year — Dr Pickering commending the College for awarding the Fellow- 
ship to Dr Prinzmetal, and Dr Prinzmetal expressing Ins deep appreciation to the 
College 

The following resolutions were unanimously adopted concerning the transfer of 
securities by the Treasurer some months previous 

Resolved, that the Treasurer of the American College of Physicians be and is 
authorized and directed, in accordance with the recommendations of the Finance 
Committee, to sell, assign and transfer fifty (50) shares General Motors common 
stock, Certificate No C643-S86, in the name of this corporation 

Resolved, that the Treasurer of the American College of Physicians be and is 
authorized and directed, in accordance with the recommendations of the Finance 
Committee, to sell, assign and transfer forty-five (45) shares Mid-Continent Pe- 
troleum Company stock, Certificate No 7815, m the name of this corporation 

Pending the arrival of Dr George Morris Piersol, Secretary-General, President 
Means reported the following deaths of members since the preceding meeting of the 
Board of Regents as follows 

Fellows 

Avery, Jacob Fowler 
Behlow, William Wallace 
Betts, Arthur 
Breed, Lorena M 
Brown, Douglas 
Chester, John Leonard 
Crane, Augustus Warren 
Daland, Judson 
Daley, Daniel Francis 
Dalton, Eugene S 
Dickie, Jamie W 
Eggleston, Elmer L 
Elrod, John Oscar 
Ferris, Albert Warren 
Grenve, John Ernest 
Hardin, Ronda Horton 
Howard, Lero> Taylor 


La Jolla, Calif 
Palo Alto Calif 
Spokane, Wash 
Pasadena, Calif 
Castle Point, N Y 
Detroit, Mich 
Kalamazoo, Mich 
Philadelphia, Pa 
Kingston, Pa 
Brooklyn, N Y 
Southern Pines, N C 
Battle Creek, Mich 
Forsyth, Ga 
East Orange, N J 
Cincinnati, Ohio 
Banner Elk, N C 
M C , U S Army 


June 25, 1937 
April 29, 1937 
October 17, 1937 
October 20, 1937 
June 6, 1937 
May 31, 1937 
February 20, 1937 
August 14, 1937 
April 24, 1937 
April 19, 1937 
Tuly 6, 1937 
July 7, 1937 
April 21, 1937 
October 4, 1937 
October 29, 1937 
October 9, 1937 
September 30, 1937 
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Landis, Henry R M 

Philadelphia, Pa 

September 14, 1937 

Lemann, Isaac Ivan 

New Orleans, La 

September 2, 1937 

Lyter, J Curtis 

St Louis, Mo 

October 9, 1937 

Mason, Elijah Lumbia 

Washington, D C 

August 30, 1937 

McCatnpbell, Eugene F 

Columbus, Ohio 

May 8, 1937 

Miller, Joseph Leggett 

Chicago, 111 

August 6, 1937 

Myers, Harold Bunce 

Portland, Ore 

March 6, 1937 

Oleson, Richard B 

Lombard, 111 

August 6, 1937 

Pothuisje, Peter Jurgens 

Denver, Colo 

June 4, 1937 

Samenfeld, Joseph 

Brooklyn, N Y 

September 5, 1937 

Sherrill, Coite Long 

Statesville, N C 

June 24, 1937 

Smith, Munford 

Los Angeles, Calif 

June 28, 1937 

Surnamer, Isaac 

Paterson, N J 

April 23, 1937 

Sweet, Earl 

Los Angeles, Calif 

May 22, 1937 

Walcott, Harry Gilmer 

Dallas, Tex 

June 2, 1937 

Waples, Frank Alsworth 

Houston, Tex 

March 4, 1937 

Warr, Otis Sumter 

Memphis, Tenn 

March 22 1937 

Wyckoff, John 

New York, N Y 

June 1, 1937 

Associates 



Calhoun, Abner Wellborn 

Atlanta, Ga 

November 3, 1937 

Sprenkel, Vaughan LeRoy 

Allentown, Pa 

June 18, 1937 

Walker, Thomas Tipton 

Watertown, N Y 

November 13, 1937 


President Means also, on behalf of the Secretary-General, reported the following 
additions to the Life Membership Roster since the last Regents’ meeting 

Estella G Norman, Miami Springs, Fla 
Charles W Waddell, Fairmont, W Va 
Hugh Francis Crawford, Memphis, Tenn 
Louise Taylor-Jones, McLean, Va 

These additions make a total of 83 Life Members, 4 of whom are now deceased, 
leaving a remainder of 79 

Dr James E Paullin, Chairman of the Committee on Public Relations, reported 
as follows 

(1) Resignations of the following be accepted 

Colonel William Denton (Fellow), M C, U S Army 
Dr D Grant Campbell (Associate), Montreal, Que , Canada 
Dr George H Jantzen (Associate), Queens Village, N Y 
Dr Frederick H Lamb (Associate), Davenport, Iowa 
Dr Maurice T Root (Associate), West Hartford, Conn 
Dr Francis C Weber (Associate), Newark, N J 
Dr James H Wheeler (Associate), Henderson, N C 

(2) That the request of Dr Geoige H Spivey (Fellow), Hot Springs, S D, 
to be dropped from the Roster be acceded to 

On motion by Dr James E Paullin, seconded by Dr Jonathan C Meakins, and 
unanimously carried, it was 

Resolved, that the Board of Regents approve m full the recommendations of the 
Committee on Public Relations embodied in the three sections above 

Dr Paullm, for the Committee on Public Relations, then reported that a “com- 
munication from Dr Russell M Wilder, of the Mayo Clinic, including a letter to 
Dr James H Means, President of the American College of 'Physicians, concerning 
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newspaper publicity in the Chicago Daily Times, has been received and read Your 
Committee is in sympathy with the predicament in which the Mayo Clinic finds itself 
and with the embarrassing position m which they are placed, but it knows of no 
remedy which can be utilized to overcome such publicity ” 

On motion by Dr Paullin, seconded by Dr Jonathan C Meakins and unanimously 
carried, it was 

Resolved, that the Board of Regents approve of this part of the report of the 
Committee on Public Relations 

Dr Paullin proceeded with his report “A communication from Dr Noiman 
Strauss, of New York City, in which he propounds two questions and asks for an ex- 
pression of opinion by the Board of Regents concerning a division of fees, has been 
received It is the advice of the American College of Physicians that m professional 
dealings with patients, these be conducted openly and frankly, and that the principles 
of the medical ethics of the American Medical Association be followed, and that 
there shall be no fee-splitting and no attempt whatsoever made either at evasion or 
circumvention of these principles Bills for medical services presented by various 
practitioners should be rendered separately, in order that no suspicion of motive be 
aroused A copy of this reply to Dr Strauss should be sent to Dr Olin West, Secre- 
tary of the American Medical Association, Chicago, and to Dr George E Follansbee, 
Chairman of the Judicial Council of the American Medical Association, 629 Euclid 
Ave , Cleveland, Ohio, together with a copy of the Pledge, which each member of 
the American College of Physicians takes on induction into Fellowship ” 

On the suggestion of Dr James Alex Miller, the recommendation of the Com- 
mittee was amended, providing for the inseition of the following " Consequently, 
both questions submitted bv Dr Strauss are in violation of these principles ” 

On motion by Dr Paullin, seconded bv Dr James Alex Miller and unanimously 
carried, it was 

Resolved , that the Board of Regents approve of the above section of the report of 
the Committee on Public Relations 

Dr Paullin continued the report of his Committee “ A communication from Di 
Paul D Abramson, Secretary of the Shreveport Medical Society (Shreveport, La ), 
was received and read It is the opinion of your Committee that the American Col- 
lege of Physicians has no suggestion to make concerning this resolution (regarding 
an Act of their State Legislature constituting a State Hospital Board and opening 
charity state hospitals), and we respectfully refer the Shreveport Medical Society 
to the American Medical Association, who would properlv have jurisdiction over such 
matters ” 

On motion by Dr Paullin, seconded by Dr F M Pottenger, and unanimously 
carried, it was 

Resolved, that the Board of Regents approve of the above section of the report 
of the Committee on Public Relations 

Dr Paullin proceeded with his report “ Your Committee is in receipt of a 
s< ? resolutions from the Committee of Physicians, of which Dr John P Peters, 
0 Lew Haven, Conn, is the secretary, m which certain principles and proposals are 
outlined, and which have been signed by 430 physicians of the United States We 
are also in receipt of another set of principles submitted by Dr Eugene S Kilgore, 
o an Francisco In addition, there is a letter from Dr Henry M Thomas, Jr , 
overnor of the College for Maryland Your Committee feels that these resolutions 
an proposals should be brought to the attention of the Board of Regents as a whole, 
" ‘t iout any recommendation of the Committee on Public Relations” 

On motion by Dr Paullin, seconded by Dr Charles H Cocke, and unanimously 
carried, it was 

Resolved, that these pioposals and recommendations be recened and filed with 
the secretary 
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Dr David P Barr, Chairman of the Committee on the Annals oi Internal 
Medicine, repoited that the Committee is profoundly satisfied with the progress of 
the Annals, and while it is quite possible that various extensions of activity could 
be made, the work that the Annals is now doing seems to the Committee very good 
indeed, and, therefore, no specific recommendations were brought before the Board 
However, he expressed the opinion that sooner or later the Editor would need addi- 
tional help, particularly if new departments in the Annals are to be established One 
of the matters discussed by the Committee was that of a department for postgraduate 
education, a service to internists and physicians throughout the country, which would 
keep them informed of postgraduate courses available here and abroad Theie had 
also been gome discussion of extension of monogiaphs or special articles, similar 
to the one on rheumatism, which appeared several years m the Annals The Com- 
mittee in conclusion reported that in spite of a materially increased size of the 
Annals during the past year and, consequently, increased expenses, the Annals still 
is splendidly solvent 

On motion by Dr George Morris Piersol, seconded by Dr William D Stroud, 
and unanimously carried, it was 

Resolved, that the report of the Committee on the Annais of Internal Medi- 
cine be adopted 

Dr Sydney R Miller, Chairman of the Committee on Credentials, presented his 
report “ The Committee has considered 95 candidates for Fellowship and 183 can- 
didates for Associateship An analysis of the i ecommendations of the Committee 
concerning candidates for Fellowship is as follows 

47 to be advanced from Associateship 

19 direct elections 

14 to be advanced from Associateship ' as of April 3, 1938 ’ 

2 recommended for Associateship 
8 deferred 
5 rejected 

95 

“ An analysis of the action recommended by the Committee m connection with the 
candidates for Associateship is as follows 

146 elected Associates 
2 elected Fellows 

7 deferred for additional credentials 

28 rejected 

183 

Typed lists of all candidates were distributed for vise by each member of the 
Board of Regents ” 

On motion by Dr Sydney R Miller, seconded by Dr James E Paullin, and 
unanimously carried, it was 

Resolved , that the following list of 68 be and herewith are elected to Fellowship 
in the American College of Physicians as of this date, December 12, 1937 
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Candidates Sponsors 

Alabama 

Kyle Johnston Kmkead, Birmingham James S McLester, Seale Harris, Fred Wilkerson 


California 

Joseph A Pollia, Los Angeles John V Barrow, Samuel M Alter, James F 

Churchill 

Neville Thompson Ussher, Santa Bar- Htlmar O Koefod, F M Pottenger, James F 
bara Churchill 


Thomas D Cunningham, Denver 
Edgar Durbin, Denver 
Lumir R Safarik, Denver 
Edwin Trueman Thorsness, Denver 


Colorado 

J N Hall, James R Arneill, Gerald B Webb 
James J Waring, R W Arndt, Gerald B Webb 
Lorenz W Frank, John G Ryan, Gerald B Webb 
Wilfred S Dennis, W Bernard Yegge, Gerald B 
Webb 


Medical Corps, U S Armt 

Sanford Williams French, Fort Wash- C R Reynolds 
ington, Md 

Medical Corps, U S Navy 

John Harper, Washington, DC W A Bloedorn, P F Dickens, Dallas G Sutton 

Frederick Leonard McDaniel, Wash- Charles S Butler, Walter Freeman, Dallas G 
ington, D C Sutton 


District of Columbi v 

Isaac Judah Silverman, Washington Eugene R Whitmore, C B Conklin, Wallace M 

Yater 


Joseph Hov’ard Hines, Atlanta 
Champnevs Holt Holmes, Atlanta 

Lee Connel Gatewood, Chicago 

Tred John McEwen, Wichita 

Willard Ralph Wurth, New Orleans 

1 honias Nelson Carev, Baltimore 
Richard Trance, Baltimore 

Samuel Morrison, Baltimore 


Georgia 

Russell H Oppenheimer, H Cliff Sauls, Glenville 
Giddings 

Allen H Bunce, Trimble Johnson, Glenville Gid- 
dings 

Illinois 

Lowell D Snorf, Arthur E Mahle, James G Carr 

Kansas 

Henry N Tihen, Harold W' Palmer, Thomas T 
Holt 

Louisiana 

Randolph Lions, John A Lanford, J E Knighton 

Maryland 

M C Pincoffs, Louis Krause, Henrv M Thomas, Jr 

Charles A W r aters, Sydney R Miller, Henri M 
Thomas, Jr 

Juiius Fnedenwald, Theodore H Morrison, Henri 
M Thomas, Jr 
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John Arthur Foley, Boston 
Julian Carrel Gant, Boston 

Francis Minot Rackemann, Boston 

Olm Sewall Pettingill, Middleton 

William Freeman, Worcester 


, Sponsors 

Massachusetts^-^' 

/'Soma Weiss, W B Castle, WilfentB Breed 
Dwight L Siscoe, F Dennette AdamlsWilliam B 
Breed 

J O Manier, George Morris Piersol, William B 
Breed 

Francis Joseph Welch, Edward Alfred Greco, 
William B Breed 

Erwin C Miller, George M Albee, William B 
Breed 


Clement I Krantz, Duluth 
Frank Hammond Krusen, Rochester 
Louis Ehvood Prickman, Rochester 


William Kendrick Purks, Vicksburg 


Edward Hagerman Hashinger, Kansas 
City 

Delon A Williams, Kansas City 


Harold E Himwich, Albany 

Henrv M Feinblatt, Brooklyn 

Arthur Edward Lamb, Brooklyn 

William Hemy Lohman, Brooklyn 

James Moore Adams, New York 
Waldo Beattie Farnum, New York 

Franklin M Hanger, Jr , New' York 
Harrv Julius Johnson, New' York 
John H Keating, New York 
George Morris Lewis, New York 

W Laurence Whittemore, New York 
Abner Wolf, New' York 

Morris Eli Missal, Rochester 


Minnesota 

Frank W Spicer, P G Boman, E L Tuohy 
A R Barnes, E V Allen, E L Tuohy 
E V Allen, Nelson W Barker, E L Tuohy 

Mississippi 

W N Jenkins, L J Clark, G W F Rembert 
Missouri 

Logan Clendemng, Peter T Bohan, A C Griffith 
Harry L Jones, Lindsay S Milne, A C Griffith 
Neiv York 

Harold Rypins, William Gerry Morgan, Walter W 
Palmer 

Tasker Howard, George H Roberts, Jr , C F 
Tenney 

Joshua M Van Cott, Nathan T Beers, C F 
Tenney 

Tasker How'ard, George H Roberts, Jr , Robert A 
Cooke, C F Tenney 

Willard J Denno, O W Bethea, C F Tenney 
James R Scott, Walter A Bastedo, Walter W 
Palmer 

W W Herrick, W P Anderton, C F Tenney 
Milton A Bridges, Arthur C DeGraff, C F Tenney 
James R Scott, W P Anderton, Walter W Palmer 
J Homer Cudmore, David Stanley Likely, C F 
Tenney 

Willard J Denno, Russell L Cecil, C F Tenney 
Charles A McKendree, Willard C Rappleye, C F 
Tenney 

Charles B F Gibbs, William S McCann, Allen A 
Jones 


North Carolina 

Thomas Preston White, Charlotte Archie A Barron, E J Wannamaker, C H Cocke 

Herman Richard Parker, Greensboro Frederick R Taylor, D Waldo Holt, C H Cocke 

Ohio 

David Irvin Abramson, Cincinnati J Hamilton Crawford, George H Roberts, Jr, C F 
(formerlv of Brooklyn, N Y ) Tenney 
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Candidates 

Harold Fell, Cleveland 
^ ^ ^ 

Harley A WiViams, Cleveland 


Augustus Alonzo Hall, Columbus 
Clovis Litle McKibben, Toledo 


-V. 


Sponsors 

Sf^^Hayman, Jr , Howard T Karsner, A B 
BrowerV^ 

Howard T 'Karsner, J M Hayman, Jr , A B 
Brower 

J J Coons, John Dudley Dunham, A B Brower 
C W Waggoner, John T Murphy, A B Brower 


Pennsylvania 

Louis Borsch Laplace, Philadelphia David Riesman, Thomas M McMillan, E J G 

Beardsley 

William Gilmore Leaman, Jr, Phila- Robert G Torrey, Martha Tracy, E J G Beardsley 
delphia 

Edward W McCloskey, Philadelphia Josephus T Ullom, T Grier Miller, E J G 

Beardsley 

Edgar Schall Henry, Sewickley Joseph H Barach, Samuel R Haythorn, E Bos- 

worth McCready 


South Carolina 

James Albert Bradley, Florence O B Mayer, J Heyward Gibbes, Kenneth M 

Lynch 


Tennessee 

Lucius Carl Sanders, Memphis Conley H Sanford, Lyle Motley, J O Manier 


William White Falkener, Newport News 
Paul Douglas Camp, Richmond 
T Dewey Davis, Richmond 
Harry Walker, Richmond 


Virginia 

Edward L Alexander, R Finley Gayle, Jr , J Morri- 
son Hutcheson 

Dean B Cole, R Finley Gayle, Jr , J Morrison 
Hutcheson 

Dean B Cole, C M Caravati, J Morrison 
Hutcheson 

William B Porter, Porter P Vinson, J Morrison 
Hutcheson 


Washington 

Robert Leonard King, Seattle John M Blackford, G A Dowling, Charles E 

Watts 

Frank Rowe Maddison, Tacoma John M Blackford, Lester J Palmer, Charles E 

Watts 


West Virginia 

James Lewis Blanton, Fairmont C W Waddell, A H Stevens, Walter E Vest 

Clement Coleman Fenton, Morgantown Edward J Van Liere, G R Maxwell, Walter E 

Vest 


Canada 

Manitoba 

John McFaul McEachern, Winnipeg J C Meakms, J Currie McMillan, Fred Cadham 

Ontario 

Trank Sparling Kenned\ , London F A Wilhus, A R Barnes, Jabez H Elliott 



Candidates 


Sponsors 


David William McKechnie, Montreal 
Harold Nathan Segall, Montreal 


Quebec ~ 

R H M Hardisty, A T ife&sson, D Sclater 
Lewis ''s. 

Charles F Martin, I M Rabinowitch, 

Lewis 


Resolved, that the following list of 14 be and herewith are elected to Fellowship 
m the American College of Physicians as of April 3, 1938 


Alfred Roe Masten, Denver 


Benjamin Horn, Bridgeport 


Colorado 

Lorenz W Frank, Paul J Connor, Gerald B Webb 
Connecticut 

Daniel P Griffin, Charles H Sprague, Francis G 
Blake 


Samuel John Lang, Evanston 


Illinois 

Arthur E Mahle, Charles A Elliott, James G Carr 


Louisiana 

Louis Anthony Monte, New Orleans Ben R Hemnger, Edgar Hull, J E Knighton 

Missouri 

Everett R Deweese, Kansas City George H Ho\ie, Peter T Bohan, A C Griffith 

Ellis W Willhelmy, Kansas City Ferdinand C Helwig, D D Stofer, A C Griffith 


Ohio 

Johnson McGuire, Cincinnati William L Freyhof, John H Skavlem, A B Brower 

Clarence Elton HufTord, Toledo L A Levison, C W Waggoner, A B Brower 


Pennsylvania 

Bernard Isaac Comroe, Philadelphia Simon S Leopold, Charles C Wolferth, E J G 

Beardsley 


South Carolina 

Robert Wilson, Jr , Charleston Hillyer Rudisill, Jr , Francis B Johnson, Kenneth 

M Lynch 


Tennessee 

Richard Edward Ching, Memphis J B McElroy, William C Chaney, J O Mamer 

Texas 

Walter Belknap Whiting, Wichita Falls Henry A Christian, 0 B Kiel, C T Stone 

Utah 

Fuller Brvan Bailey, Salt Lake City G G Richards, 0 J LaBarge, L E Viko 

West Virginia 

Arthur Lee Osterman, Wheeling D A MacGregor, William M Sheppe, Walter E 

Vest 


Resolved that the following list of 148 be and herewith are elected to Associate- 
ship m the American College of Physicians 
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Candidates 

Maurice James Abrams, Brewton 

James O Fumey G^dklen 

David Barrow Snelling, Montgomery 


Sponsors 


Ala s‘.m a 


J Harold W at ^ ins > William H Smith, Fred Wilker- 


son 

Hugh J Morgan, John B Youmans, Fred Wilkerson 
J Harold Watkins, Seale Harr>vE y ed Wilkerson 


v. 


Donald Frederick Hill, Tucson 


Arizona ^ 

W Paul Holbrook, John W Gray, W Warner 
Watkins 


Arkansas 

John Nye Compton, Little Rock John R Dibrell, Charles H Lutterloh, Oliver C 

Mel son 


Clarence Wilmott Olsen, Los Angeles 
Fletcher Brandon Taylor, Oakland 

Rufus Anton Schneiders, San Diego 

Hildahl I Burtness, Santa Barbara 


California 

Newton Evans, Percy T Magan, James F Churchill 
Thomas C McCleave, William H Strietmanm 
Ernest H Falconer 

Lyell C Kinney, C Ray Lounsberry, James F 
Churchill 

W D Sansum, P A Gray, James F Churchill 


Colorado 


Gerald Robert Fisher, Colorado Springs John A Sevier, J H Brown, Gerald B Webb 
John Leonard McDonald, Colorado John A Sevier, G Burton Gilbert, Gerald B Webb 
Springs 

Connecticut 


Curtis Tuttle Prout, Hartford 
George Adolph Wulp, Hartford 
David Jerome Cohen, Meriden 
Harold Strickland, Meriden 
William H Resnik, Stamford 


C C Burlingame, O G Wiedman, George Blumer, 
Francis G Blake 

John A Wentworth, J E Hutchison, Francis G 
Blake 

Thomas P Murdock, William E Hall, Francis G 
Blake 

Thomas P Murdock, William E Hall, Francis G 
Blake 

Chester S Keefer, A R Feltv, Francis G Blake 


Medical Corps, U S Nava 

James Gillespie Dickson, Washington, P F Dickens, Walter A Bloedorn, Dallas G 
D C Sutton 

Bartholomew William Hogan, Washing- C S Butler, C W Ross, Dallas G Sutton 
ton, D C 

Julian Lore, Brooklyn, NY CS Butler, C W Ross, Dallas G Sutton 

William Peter Mull Washington, D C C R Baker, G E Thomas, Dallas G Sutton 
\\ alter Johnson Pennell, Philadelphia, J B Helm, Joel J White, Dallas G Sutton 
Pa 

Earl Riclmon, Newport, R I Joel J White, Otis Wildman, Dallas G Sutton 


District or Columbia 

AKa Duckett Daughton, Washington Lewis C Ecker, Janvier \V Lindsa>, Wallace M 

Yater 

Leon Stuart Gordon, Washington Tomas Capgas, William Gerry Morgan, Wallace M 

Yater 
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Hugh Hudson Hussey, Jr , Washington 

y 

/ 

Theodore Ferdinand Hahn, Jr , D^Land 
Fred Mathers, Gainesville 
Albert Benjamin McCreary, Jackson- 
ville 

Evert Abram Bancker, Jr , Atlanta 
Albert W Lewis, Jr , Atlanta 
Joseph Carey Massee, Atlanta 
John Warrick Thomas, Augusta 
William Edward Storey, Columbus 

Samuel Marshall Poindexter, Boise 

Clarence Lucas Gardner, Jr , Aurora 

James Alexander Walsh, Peoria 
Preston Vine Dilts, Pittsfield 

William J Bryan, Rockford 
Norman Reider, Topeka 

Ben Harvey Hollis, Louisville 
Arthur Trimble Hurst, Louisville 
John Stites, Louisville 

Lang Floyd Holland, New Orleans 
Conrad Acton, Baltimore 


Sponsors 

ML’*' Perry, Thomas S Lee, Wallace M Yater 

Florida v 

Meredith Mallory, R H IvicG'nnisJ' Cason ^ 

George L Cook, R H McGinnis, T Z Cason 

Louie Limbaugh, L B McBrayer, T Z Cason 

Georgia 

Trimble Johnson, Hal M Davison, Glenville 
Giddings 

Russell H Oppenheimer, John B Fitts, Glenville 
Giddings 

Hal M Davison, Trimble Johnson, Glenville 
Giddings 

V P Sydenstncker, Eugene E Murphey, Glenville 
Giddings 

H Cliff Sauls, John B Fitts, Glenville Giddings 
Idaho 

Clvde R Jensen, Cassius H Hofnchter, Charles E 
Watts 

Illinois 

LeRov H Sloan, Joseph L Miller (deceased), James 
G Carr 

Orville Barbour, Fred M Meixner, James G Carr 

Warren F Pearce, Harold Swanberg, Samuel E 
Munson 

G B Lemmon, Leslie R Webb, A C Griffith 

Kansas 

William C Menmnger, Ralph M Fellows, Thomas 
T Holt 

Kentucky 

Frank M Stites, J Murray Kinsman, C W 
Dowden 

Virgil E Simpson, Sam A Overstreet, C W 
Dowden 

William E Gardner, Arthur Clayton McCarty, C 
W Dowden 

Louisiana 

Edgar Hull, J H Musser, J E Knighton 

Maryland 

William S Love, Jr , Paul W Clough, Henry M 
Thomas, Jr 


Massachusetts 

Walter Swan Burrage, Boston Robert S Palmer, F Dennette Adams, William B 

Breed 

Robert Titus Phillips, Bos' on Louis M Spear, John W Dev.s, William B Breed 
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Candidates 

Thomas Van Orden Urmy, Boston 

s ' 

Lester Dow Watson, Milto- , 

^ 

Joseph Victor Breen, Pittsfield 


Sponsors 

ClT-If Jones, Donald S King, William B 
Breed \ T 

William D ReS>J^ errnan C Petterson, William B 
Breed ' ~~ 

James Z Naunson, Paul D White, William - P 
Breed 


Bergein Marion Overholt, Battle Creek 

Robert Johnson Needles, Detroit 

Louis J Steiner, Detroit 
William Edward Jahsman, Ferndale 


Phillip Hallock, Minneapolis 
Arthur C Kerkhof, Minneapolis 
Benjamin Bismark Blum, Rochestei 
Hugh Roland Butt, Rochester 
Eric MacMillan Chew , Rochester 
Charles Douglas Deeds, Rochester 
William Roland Gibson, Rochester 
Donald W Ingham, Rochester 
Walter Frederick Kvale, Rochester 
Ferrall Harmon Moore, Rochester 


Robert Emmet Britt, St Louis 
David B Flavan, St Louis 


Wavne Gordon, Billings 


Esley Joseph Kirk, Omaha 
Ernest Lvnn MacQutddy, Omaha 


Michigan 

M A Mortensen, Charles E Stew’art, Henry R 
Carstens 

F Janney Smith, Frank R Menagh, Henr> R 
Carstens 

Frank J Sladen, John G Mateer, Henrv R Carstens 
Robert H Durham, Frank R Menagh, Henry R 
Carstens 

Minnesota 

Jay Conger Davis, Henry L Ulrich, E L Tuohy 
S Marx White, Moses Barron, E L Tuohv 
J A Bargen, Albert M Snell, E L Tuohy 
Walter M Boothby, H Z Giffin, E L Tuohy 
E V Allen, F W Gaarde, E L Tuohy 
A R Barnes, H L Smith, E L Tuohy 
Albert M Snell, James F Weir, E L Tuohv 
F A Willius, A R Barnes, E L Tuohy 
E V Allen, F W Gaarde, E L Tuohy 
Nelson W Barker, Edgar A Hines, Jr , E L Tuohy 

Missouri 

Ralph A Kinsella, Charles Hugh Neilson, David P 
Barr, A C Griffith 

J Curtis Lyter, H W Soper, A C Griffith 
Montan v 

W G Richards, Edward J Stieglitz, I ouis H 
Fhgman 

Nebraska 

Rodney W Bliss, Warren Thompson, Adolph Sachs 
Rodney W Bliss, George P Pratt, Adolph Sachs 


New’ Hampshire 

Nathan Tow nle\ Milhken, Hanover Harry T French, Francis G Blake, Robert B Kerr 

New Jersea 

Joseph Joel Lnbow , Elizabeth Harry Bloch, Arturo R Casilli, Clarence L An- 

drew s 

George Ginsberg, Hoboken Harry J Perlberg, Abraham E Jaffin, Clarence L 

Andrews 

William G Bernhard, Newark John W Gray, Edward C Klein, Jr, Clarence L 

Andrews 
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George C Hamilton, Binghamton 

Johrj-G '5enese^"BrooIi 

/X Charles Windwer, Brooklyn 
Edgar C Beck, Buffalo 

Francis Emmett Kenny, Buffalo 
Elmer Alfred Kleefield, Forest Hills 
Harr}' H Epstein, Jamaica 
Harold Lawrence Rakov, Kingston 
Thomas Charles Healy, Luzerne 

William C Meredith, New Rochelle 
Stanton Tice Allison, New York 
Arthur Joseph Antenucci, New York 

Samuel Harris Averbuck, New York 
James McRae Bethea, New York 
Norton Sager Brown, New York 

Edward Arnold Burkhardt, New York 
Emanuel Z Epstein, New York 
Frank Miller Falconer, New York 

Charles K Friedberg, New York 
William Travis Gibb, Jr , New York 
John Alexander Clinton Gray, New 
York 

Edward B Greenspan, New York 
Paul Barrus Johnson, New York 
Henry Bingham Kirkland, New York 
Joseph Kovacs, New York 

Putnam Crocker Lloyd, New York 

Victor Wesley Logan, New York 

Kirby Armstrong Martin, New York 

Sylvan E Moolten, New York 
Herbert Pollack, New York 
Henry Israel Shahon, New York 

Solomon Silver, New York 
Eugene S Sugg, New York 
Gurney Taylor, New York 

Byard Williams, New York 


Sponsors 

C H BerhSS^ or W Bei S strom - C 
Tenney 

Joseph Samenfeld (deceased), Charles S Danzer, 

F Tenney 

Harry R Litchfield, Louis Harris, C F Tenney 
Howard Osgood, Harvey C Schneider, Allen A 
Jones 

Nelson G Russell, Byron D Bowen, Allen A Jones 
Carl Boettiger, Goodwin A Distler, C F Tenney 
Goodwin A Distler, Charles M Levin, C F Tenney 
Frederic W Holcomb, Fred H Voss, C F Tenney 
Carl R Comstock, Morris Maslon, Walter W 
Palmer 

Arthur F Heyl, Warren F Kahle, C F Tenney 
Edw'ard P Eglee, Grant Thorburn, C F Tenney 
Howard F Shattuck, Thomas T Mackie, Walter W 
Palmer 

George Baehr, B S Oppenheimer, C F Tenney 
Asa L Lincoln, Benjamin I Ashe, C F Tenney 
Thomas T Mackie, W W Herrick, Walter W 
Palmer 

Asa L Lincoln, Benjamin I Ashe, C F Tenney 
George Baehr, Arthur M Master, C F Tenney 
Howard F Shattuck, Thomas T Mackie, C F 
Tenney 

George Baehr, Arthur M Master, C F Tennev 
W P Anderton, James R Scott, Walter W Palmer 
How'ard F Shattuck, Peter Irving, C F Tenney 

George Baehr, B S Oppenheimer, C F Tenney 
Milton J Raisbeck, Joseph Lintz, C F Tenney 
Asa L Lincoln, Benjamin I Ashe, C F Tenney 
Irving S Wright, A Wilbur Duryee, Walter W 
Palmer 

Thomas T Mackie, W W Herrick Walter W 
Palmer 

How'ard F Shattuck, Arthur L Holland, Walter W 
Palmer 

W P Anderton, Thomas T Mackie, Walter W 
Palmer 

George Baehr, Arthur M Master, C F Tenney 
George Baehr, Arthur M Master, C F Tenney 
Walter G Lough, F Howard Westcott, C F 
Tenney 

George Baehr, B S Oppenheimer, C F Tenney 
Peter Irving, Howard F Shattuck, C F Tenney 
Howard F Shattuck, Thomas T Mackie, C F 
Tenney 

Asa L Lincoln, Benjamin I Ashe, C F Tenney 
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Frederick William Williams, New York 

" ’ 

Arthur Douglas Redmond, Q"uensburg 
Sutherland Fnr ^p-gon,' Watertown 

North Carolina \ 

Andrew Blair, Charlotte E J Wannamaker, J P Munroe, D Heath Nisbet, 

C H Cocke 

Luther Wrentmore Kell}', Charlotte E J Wannamaker, A A Barron, C H Cocke 

James Hubert McNeill, North Wilkes- P P McCain, S M Bittinger, C H Cocke 
boro 


James R Scott, Nathan B Van Etten, Walter W 
Palmer\^ 

W W Halkf^gnD’ P Wright, Allen A Jones 
Walter Fo\ Smitft^W W Ha!!, Allen -A Jones 


Ohio 

Willard F Machle, Cincinnati Alfred Friedlander, David A Tucker, Jr , A B 

Brower 

Charles Kenneth Riddle, Cincinnati John H Skavlem, David A Tucker, Jr , A B 

Brower 

William Richard Hallaran, Cleveland E H Cushing, Charles T Way, A B Brower 
Robert Alvord Reading, Cleveland Willard C Stoner, V C Rowland, A B Brower 


Oki ahoma 

Emry G Hyatt, Tulsa Russell C Pigford, W J Bryan, Jr , Lea A Riely 

Oregon 

Howard Phelps Lewis, Portland Homer P Rush, John H Fitzgibbon, T Homer 

Coffen 


Howard Kistler Petr} , Harrisburg 

Earl A Daughertt , Philadelphia 

William Wallace Dyer, Philadelphia 

Joseph Edeiken, Philadelphia 

Alexander Margohes, Philadelphia 

Henry F Page, Jr , Philadelphia 
Abraham Trasoff, Philadelphia 

Arthur Orr Hecker, Polk 


William Ramse} Blue, Memphis 


Edward Paul Leeper, Dallas 
Matthew Hill Metz, Dallas 

Ralph Howard Homan, El Paso 
riawus Downs Mohie, Houston 
Leon Charles Kopcckx , San Antonio 


Pennsylvania 

Edward M Green, J B McAlister, E J G Beards- 
ley 

Edward L Bortz, Joseph T Beardwood, Jr , E J G 
Beardsley 

Edward S Dillon, Truman G Schnabel, E J G 
Beardsley 

James E Cottrell, Charles C Wolferth, E J G 
Beardslev 

James E Cottrell, Charles C Wolferth, E J G 
Beardsley 

Edward L Bortz, Alfred Stengel, E J G Beardslev 

Thomas Fitz-Hugh, Jr , David Riesman, E J G 
Beardsley 

Harvey M Watkins, W W Richardson, E Bos- 
worth McCread} 

Tennessee 

W 7 hitman Rowland, J B McElroy, J O Manier 
Tews 

C M Grigsby, David W Carter, Jr , C T Stone 

Da\ id W Carter, Jr , Henrv M Wmans, C T 
Stone 

On llle E Egbert, C M Hendricks, C T Stone 

Ah is E Greer, David Greer, C T Stone 

Joseph Kopeck} , Lee Rice, C T Stone 
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VERMO NT ' 

Christopher Campbell Shaw, Bello Paul K French 

Virginia 

S'caige Davis Blackford, Charlottesville H B Mulholland, J Edwin Wood, Jr , J Morrison 

Hutcheson 

Oscar Swineford, Jr , Charlottesville H B Mulholland, J Edwin Wood, Jr , J Morrison 

Hutcheson 

Eduard Bruce Mew borne, Newport Edward L Alexander, Paul F Whitaker, J Morrison 
News Hutcheson 

Kenneth Dawson Graves, Roanoke Blanton P Seward, George B Lawson, J Morrison 

Hutcheson 

Collins Denny Nofsinger, Roanoke Blanton P Seward, J W Preston, J Morrison 

Hutcheson 


Washington 

Harold Julian Gunderson, Everett Samuel F Haines, James F Weir, E L Tuohy 

George D Capaccio, Seattle Lester J Palmer, G A Dowling, Charles E Watts 

Miriam Lincoln, Seattle Floyd R Wright, William S McCann, Charles E 

Watts 


West Virginia 

James Lowrance Wade, Parkersburg F C Hodges, R M Wylie, Walter E Vest 
Andrew Currence Woofter, Parkersburg G R Maxwell, S L Cherry, Walter E Vest 

Wisconsin 

Llewellvn Rathbun Cole, Madison J S Evans, William S Middleton, Rock Slevster 

Canada 

Alberta 

Maxwell Mordcai Cantor, Edmonton P H Sprague, D M Baltzan, Fred Cadham 

New Brunswick 

Robert Dickson Roach, Moncton A B Walter, R J Collins, H A Farris 

Dr Sydney R Miller proceeded with his report “ The Committee on Credentials 
has reviewed 4 applications for reinstatement, and, after due consideration, moves the 
adoption of the following resolution 

“ Resolved, that in accordance with the rules and regulations governing rein- 
statement, the following be and herewith are reinstated as Fellows of the American 
College of Physicians — Dr Clarence Henry Beecher, Burlington, Vt , Dr Gilbert E 
Brereton, Dallas, Tex, Dr William H Stewart, New York, N Y, and Dr Julius 
Ullman, Buffalo, N Y 

“ The motion was seconded by Dr Charles H Cocke, and unanimously carried ” 
Dr George Morris Piersol, Chairman of the Committee on Advertisements and 
Commercial Exhibits, reported as follows " This Committee, after due consideration, 
has drawn up certain fundamental principles that they recommend for adoption to 
govern the College m the matter of exhibitors at the Annual Convention, namely 

“(1) Exhibitors shall be admitted on invitation only, 

“ (2) The initial approved ‘ Invitation List ’ shall be made up by the Com- 
mittee and the Executive Secretary Both the firm and the product must be approved 
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Preference shall be given to exhibits of a scientific nature, such as pharmaceuticals, 
equipment and medical books , 

“ (3) Additions to the, lm tial approved ‘levitation List’ may be made by the 
Committee^ after application by firms, with the reiyjirement that they submit com- 
plete literature concerning their products and their organization 

“(4) The ‘Invitation List may be reused annually on the recommendat.on 
of the Committee ” 

Dr Piersol said that if such rules are adopted, it will give the Executive Secre- 
tary ample latitude in the regulation of exhibitors and in the exclusion of exhibits 
irrelevant to the practice of Internal Medicine or one of its allied specialties 

On motion by Dr James E Paullin, seconded by Dr Roger I Lee, and unani- 
mously carried, it was 

Resolved, that the recommendations of the Committee on Advertisements and 
Commercial Exhibits be approved 

Dr Maurice C Pincoffs, Chairman of the Committee on Revolving Loan Fund, 
reported as follows “ The Committee on Revolving Loan Fund, at a special meeting, 
has discussed in detail a project which we would like to submit at this time not for 
adoption, but for approval in principle, feeling that if it is thus approved, it will 
merit going into the laborious task of reducing it to a form where it could be con- 
sidered and adopted at a later meeting The Committee feels that the principle of 
establishing a Revolving Loan Fund is justified, because the College has added to 
the difficulties of young men preparing themselves for Internal Medicine, and there 
is danger that those difficulties may keep from Internal Medicine valuable men, both 
in character and ability It is especially fitting, therefore, that the College should, 
within its means, attempt to aid that group of unknown size who may otherwise 
be deterred from going into Internal Medicine We feel that we should attempt to 
aid them only insofar as we have or shall have added to their obstacles In other 
words, if we consider, in a rough nay, that we have added about two years to the 
average term of preparation, we should not attempt to carry a man through the whole 
period of training of five years, but only through the two additional years for which 
we have been responsible It is also advisable because any longer period complicates 
the economics of the plan, and will be an undue burden of debt upon any >oung man 
who would wish to take advantage of it The mechanism for putting the Loan Fund 
into effect is that this Board, or the President, as may be deemed advisable appoint 
m each Class A medical school a representative from among those Fellow's or Officers 
of the College that are attached to that school who will assume the burden of forming 
his local committee to receive applications for aid from young men, either during 
their graduate work in that school or in that territory m other institutions The 
filling out of blanks carefully, looking into the character and ability of the applicant 
and into his needs would fall upon each local committee The application then 
should come to the standing committee, analogous somewhat to the Committee on 
Credentials A standing committee of that tvpe should meet semi-annually to con- 
sider applications coming from the different sections of the country, and pass upon 
them both in relation to their merit and to the funds available 

“ Some preliminary studv has been made of the question of funds and the manner 
in which a Revolving Loan Fund works (Dr Pincoffs thereafter passed around a 
chart) F o make it specific, a project has been worked out for four men, two for two 
years at $1,000 00 a jear each, and two for two years at $500 00 a vear each This 
would entail an expenditure over a period of eleven vears before the Fund would 
first become self-supporting of somewhere around $3,500 00 a vear average After 
eleven vears it would become somewhat better than self-supporting, and if at anv 
time it should stop, the pavments going on would pay back to the College in the 
course of another eleven vears what had been put into it 
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“It would be possible, with a sum approximating $8,000 00 a year, to run units 
of a minimum of sixteen men I say ‘ a^f'jmnum ’ because that figure of sixteen is 
based on our giving the maximum aid/fo n^u? J **iS eas ll ' vou ^ our endeavor 
to give such aid as should be urgently needed nrobablv > FT#4^ 1 | 1 ^ :ier ai c ^ wou ^ a ' )e 
far in_£J^ss^if^ixb^i IjiJ?ty say that this is felt to be in thcnaL l Ll , i ll J p, v!! l i < «» 

inenf I have consultm*tfre Harmon Foundation, which has had a rather extensn e 
/ -experience in student loan work As far as it is an are, there has been no loan fund 
/ of exactly this kind for graduate medical men, although some graduate medical men 
have received loans from funds devised for general aid for students Our suggestion 
is m the nature of an experiment, which the College can cut short within a jear, 
because the loans only extend over two years and the maximum amount is never 
such as would be crippling, and the yearly outlay, we feel, whether we start with 
$4,000 00 or $8,000 00, is something that our recent surplus could afford The Com- 
mittee feels that a more detailed plan m writing should be submitted to the Regents 
The Committee, however, presents this interim report and hopes that the suggestion 
may be approved, if it seems feasible, or the plan discarded before any further vs orh 
is put on it 

The College has been instrumental m adding to the requirements for entering 
Internal Medicine by raising its standards of admission to Fellowship and by ini- 
tiating the American Board of Internal Medicine It is felt that men will often 
require aid in their last two years before coming up for certification The plan is 
based on allowing two years gfter certification before any beginning of repayment 
is made The sum arbitrarily set for them to pay is at the rate of $20 00 a month, 
or $240 00 a year, which in the smaller loans enables them to make full repayment 
in a little over five years, and m the maximum loan, enables them to make repayment 
in ten years It would never exceed ten years, and the Committee feels that it would 
often be under five ” 

There was general discussion of the report, with some consideration of the pos- 
sibility of losses From the experience of other loan funds, losses have been neg- 
ligible, arising mainly due to death 

On motion by Dr James Alex Miller, seconded by Dr James B Herrick, and 
unanimously carried, it was 

Resolved, that it be the sense of the meeting of the Board of Regents at the 
present time that the plan offers very interesting possibilities, and that the Com- 
mittee be instructed to go ahead with the further details for the development of a 
completed plan 

Dr David P Barr, Chairman of the Committee on Fellowships and Awards, 
reported that the Committee had duly considered a number of names submitted as 
candidates for the John Phillips Medal He read a list of the names of the men who 
had been considered, and discussed m particular the names of those who had been most 
seriously considered 

On motion by Dr Barr, seconded by Dr James E Paullin, and unanimously 
carried, it was 

Resolved, that the 1938 award of the John Phillips Memorial Medal be made to 
Dr Harry Goldblatt, of Cleveland, Ohio, in recognition of his having devised an 
important method for the production and study of experimental hypertension m ani- 
mals, for his having demonstrated the significance of renal ischemia in the causation 
of high blood pressure , and for Ins having contributed significantly to the understand- 
ing of essential hypertension, one of the most common and disabling conditions en- 
countered in medical practice 

Dr Barr proceeded with the second part of his Committee’s report, in regard 
to a number of candidates considered by the Committee this year for the American 
College of Phjsicians’ Research Fellowship Only eight applications had been con- 
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sidered, and it was decided that the Committee -would recommend only one Research 
Fellowship, this to be awarded to Joliij^ussell Smith, who, since his graduation, 
has served as Intern and Assistant RggidentN^ the Barnes Hospital, St Louis, and 
who has been engaged m J-S3€arch, most of the OHie, with Dr W B Kuntz, in prob- 
lems pf circul^fjpp ■ahtt' respiration His most recenh^vork has been witl) Dr Kuntz, 
conducting observations on peripheral vascular diseases --.^Dp Smith desires to go 
to Professor Anrep in Egypt to pursue his studies, particularly of circulation and v 
respiration 

On motion by Dr Barr, seconded by Dr W D Stroud, and unanimously carried, 
it was 

Resolved, that a Research Fellowship in the amount of $1 800 00 for 1938-39, 
beginning July, 1938, be awarded to Dr John Russell Smith 

Dr Barr reported that it was the hope of the Committee that in not presenting 
a candidate for the second Research Fellowship for 1938-39 that the fund may be 
so earmarked that the following year, given suitable candidates, the Committee might 
recommend three men instead of two 

Dr O H Perry Pepper made the suggestion that the Committee consider doing 
something to find positions for the recipients of fellowships after the period of fel- 
lowship has expired Dr Barr was m agreement with this suggestion 

On motion by Dr Barr, seconded by Dr Jonathan C Meakins, and unanimously 
carried, it was 

Resolved, that the fund of $1,800 00 not expended for 1938-39 for a second 
Research Fellowship be, nevertheless, appropriated for use for a third Fellowship 
during 1939-40, if desirable 

On motion by Dr Barr, seconded by Dr James E Paullin, and unanimously 
carried it was 

Resolved, that the College shall place at the disposal of each recipient of a 
Research Fellowship any part of the fund which the recipient may need at the be- 
ginning of his fellowship, so that it may be used for necessary expenditures in trans- 
portation, etc , subject to the recommendation of the Committee 

Dr James Alex Miller, Chairman, reported foi the Committee on Future Policy 
for the De\ elopment of Internal Medicine 

“ (1) The Committee recommends that the Regents request the Executive Secre- 
tary to look into the matter of liability insurance for members of the College from 
various angles and report to the Committee ” 

On motion by Dr Miller, seconded bv Dr O H Perry Pepper, and unanimously 
carried, it was 

Resolved, that the abo\ e recommendation be carried out 

“ (2) The Committee recommends that the Board of Regents appoint a special 
committee to study the matter of graduate education in cooperation with the American 
College of Surgeons Also, that the Regents consider the possibility of creating a 
standing committee on graduate education ” 

There was some discussion of this subject, Dr Pmcofifs spoke m favor of the 
idea of having a standing committee created, not necessarily of the Regents alone, 
but one including any member of the College particularly valuable for such woik 
Dr James D Bruce said that he would very strongly recommend that a committee of 
tins body' be named, which can and may' collaborate with the \arious national com- 
mittees when and if their ad\ice and assistance may be called for” 

On motion by Dr James Alex Miller, seconded by Dr Walter L Bierring, and 
unanimously carried, it whs 

Revoked, that the Board of Regents authorize the appointment of a committee 
by the President of a size which he may select, not necessarily confined to members 



"Vigorously scientific . . . 

entirely adequate m tts scope and detail” . . . 

MILITARY SURGEON 

'JPWENTY years of experiences in the THYROID CLINIC of Massa- 
chusetts General Hospital, by the author and collaborators, make this 
work practical, scientific and authoritative 

This book is concerned primarily with the medical and pathologic 
aspects of the subject Interesting throughout, the author discusses the 
gland, the hormone, the relation of the thyroid to its endocrine partners 
and die pathology and symptomatology of the thyroid Methods of ex- 
amination are given, classification, simple goiters, myxedema and cretinism 
Toxic goiters are considered (including iodine response and surgery), 
nodular, malignant and inflammatory goiters Anomalies of the Thyroid 
are discussed (including Intrathoracic Goiters and the various Ectopic or 
Aberrant Thyroids), Thyroid Administration and total thyroidectomy in 
diseases of other than thyroid origin 602 pages 73 charts and 
illustrations $6 00 Priced slightly higher in Canada. 

THE THYROID AND 
DISEASE 

By J. H MEANS, MD., F.A.C.P. 

Jackson Professor of Chntcal Medicine, Harvard University, and 
Chief of Medical Services, Massachusetts General Hospital. 


NEW 

BOOK 


ITS 



INVALUABLE, and the 

only book of its kind . . . 

■T\R McBRIDE S DISABILITY EVALUATION is a guide to the ac- 
curate evaluation of disability — so that great discrepancies may be 
avoided in the testimony’of expert witnesses Workmen’s Compensation 
Laws for every state are abstracted Dr McBride discusses those injuries 
most often encountered, and by analysts of function, gives a guide to the 
measurement of disability following single or multiple injuries Much 
attention is given to examinations, signs and symptoms, as well as to the 
disabilities of the member Nerve, Head, Eye and Ear injuries are covered, 
as well as Amputation, Burns and Hernia, with the evaluation of the 
disability m each case New Second Edition 640 pages 374illus $8 00 


NEW 

EDITION 


McBride’s 

DISABILITY EVALUATION 

By EARL D. McBRIDE, B S., M.D., F.A.C S. 

Assistant Professor of Orthopedic Surgery, University of 
Oklahoma School of Medicine 


East Washington Square j L.1PPINCOTT COMPANY Montreal, Canada 
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MEDICAL MONOGRAPHS 

GEORGE R MINOT, M D , S D 

Editorial Advisor 


Just 

Published 
$2 50 


Jones 

DIGESTIVE TRACT PAIN 

Diagnosis and Treatment 

It is the purpose of this book to present a study of pam and 
othei similar sensations caused by disturbances of the digestive 
tract The accuiate diagnosis and treatment of gastrointes- 
tinal disorders depend m large part upon a proper evaluation 
of the symptoms which the patient presents Of these, pam 
is the outstanding one In addition to this study, the author 
has added a group of clinical observations having a direct 
bearing upon the pioduction and diagnosis of alimentary tiact 
pam 


Forkner 


LEUKEMIA AND ALLIED DISORDERS 

This volume fills a long felt need for a comprehensive mono- 
giaph on leukemia The disease is poorly understood and theie 
has been much confusion regarding terminology, classification, 
etiology, natuial history of the disease and its pathologic phys- 
iology In this book the fundamental aspects of the problem 
are discussed with special reference to the pathologic physiology 
of the blood and the blood-forming organs and its bearing on 
the stiucture and function of the organism as a whole 


Publication 

Late 

February 

Probably 
§5 00 


YOU ARE CORDIALLY INVITED TO VISIT BOOTH NO 60 
AT THE NEW YORK SESSION, APRIL 4-8, WHERE OUR 
FULL LINE OF MEDICAL BOOKS WILL BE ON DISPLAY 


THE MACMILLAN COMPANY, Publishers 

60 FIFTH AVENUE NEW YORK 

BOSTON CHICAGO SAN FRANCISCO DALLAS ATLANTA 
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In the emergency 

of deep anesthesia, col- 
lapse and barbiturate or 
morphine drug poisoning, 
inject 3 cc Metrazol in- 
travenously to restore the 
circulation and respira- 
tion Repeat this dose, or 
continue with smaller sub- 
cutaneous doses 


B *|l | IS II S “* 154 Ogden Avenue 

ilhuber-Knoll Uorp. JERSEY CITY, N J 


BUFFERED ALKAUNIZATION 

by the safe, physiological process 


Where buffered alkahnization is 
desirable — as during sulfanilamide ad- 
ministration, in the treatment of colds, 
influenza and other seasonal respiratory 
affections — Kalak offers these clinical 
advantages 

(1) It presents a balanced combina- 
tion of bicarbonates in solution (2) It 
contains the mineralsubstances normal 
to the blood (and no other) 

Kalak’s high buffering value helps 
to maintain the urinary pH of 7 4 
which has been found so desirable in 
sulfanilamide therapy 



KALAK 

* is si ntheticall) 
prepared — is 7i_) - 
pertomc, uniform 
in composition, 
definite m all ah 
potency 


KALAK WATER COMPANY OF NEW YORK, INC., 6 church street new york city 
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77i<? «ea; “All-Electric ” models 
are made m stationary, mobile 
and portable types for hospitals, 
clinics and private offices 

I N the Electrocardiograph — as m everything else — we get 
what we pay for. Some manufacturers put quality first 
— others price The latter may speak of their products as 
“ good enough ” what they mean is “ good enough for the 
price ” 

The Medical Profession recognizes nothing as merely “ good 
enough ” It is constantly striving to improve skill m diagno- 
sis and treatment Diagnosis m cardiac cases must be ac- 
curate To that end Cambridge recognizes nothing as just 
“ good enough ” m the construction of the Hindle All parts 
are designed, manufactured and assembled with the utmost 
care for quality of materials and workmanship 

This results m an Electrocardiograph possessing accuracy 7 , 
dependability and long life an instrument far better than 
just “ good enough 1 ” Send for Literature 

Cambridge Instrument Co., Inc. 

Pioneer Manufacturers of the Electrocardiograph 
3730 Grand Central Terminal, New York City 

YOU ARE CORDIALLY INVITED TO VISIT BOOTH NO 61 AT THE NEW YORK MEETING 

HINDLE I 

ALL-ELECTRIC I 

i ELECTROCARDIOGRAPH I 
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Some Important Oxford Medical Books 


PSYCHIATRY FOR 
PRACTITIONERS 

By Vinous Authors Edited by Henry A Christian AM 
M D LL D Sc D (Hon ) 

652 Pages Cloth S6 50 

Believing that there is a definite, Aery con- 
siderable need by practitioners of medicine for 
a better knowledge of psychiatry, this volume 
has been prepared for that end 

DISEASES OF THE NEWBORN 

By Abraham Tow M D 

477 Pages 53 Illustrations Cloth $6 50 

There is a real need among those who treat the 
newborn for an authoritative work dealing with 
the many phases of the problem — a work suit- 
able for the obstetrician, the pediatrician and 
particularly for the general practitioner who 
finds it necessary to combine the duties of both 


APPLIED PHYSIOLOGY 

By Samson Wright MD FRCP 

718 Pages 282 Illustrations and 2 Colour Plates Cloth 

S6 00 

This is the SIXTH edition of a physiological 
monograph that has received the approbation 
of the medical profession at large since its first 
publication m 1926 

THE MANAGEMENT OF THE 
PNEUMONIAS 

By J G M Bullowi B Sc M D 

52S Pages 142 Illustrations Cloth S8 50 

Represents actual experience in the treatment 
of almost 8000 patients It embodies a thorough 
study of etiology, diagnosis, prognosis, sero- 
therapy, oxygentherapy, use of sulfanilamide, 
complications, and pneumonia in children 
Profusely illustrated 


THE DIAGNOSIS AND TREAT- 
MENT OF DISEASES OF THE 
PERIPHERAL ARTERIES 

By Saul S Samuels AM M D 

275 Pages 51 Illustrations Cloth S3 50 

This Look comprises an entirely new approach 
to a branch of medicine and surgery that has 
never before been adequately covered in any 
one volume It deals with the important sub- 
jects of diabetic gangrene, intermittent claudica- 
tion and thrombo-angntis obliterans and gives 
detailed descriptions of methods of diagnosis 
and treatment based on the author’s large 
experience 

THE PHYSIOLOGY OF THE 
KIDNEY 

By Homer W Smith A B Ph D MS (Hon ) 

320 Pages 33 Illustrations Cloth $4 50 

The author’s experience m the study of the com- 
parative physiology of the kidney, combined 
with the numerous ini estigations which have 
been carried out in Ins laboratory on the renal 
function m man, enables him to present a broad 
and well integrated resume of this field This 
volume makes its appeal to the student, the in- 
vestigator, and the clinician 


PATHOLOGICAL PHYSIOLOGY 
AND CLINICAL DESCRIPTION OF 
THE ANEMIAS 


By William B Castle M D S M (Hon ), and George R 
Minot M D S D (Hon ) FRCP, Kdin (Hon ) 

214 Pages Cloth S3 00 


“I warmly commend it to practitioners of 
medicine ” — Henry A Christian, AM, M D , 
LL D , Sc D (Hon ), Editor 


DISEASE AND THE MAN 

By Roger F Laphnm AB.MD 
142 Pages Cloth S2 00 

A book which meets the problem of that vitally 
important but very much neglected subject, the 
interrelation between treatment of the patient 
and treatment of his disease 


RADIATION THERAPY 

By I I K lplan B Sc M D 

586 Pages 198 Illustrations Clolli $10 00 

From an authoritative source comes an exhaus- 
ts e analysis of the uses of X-ray and radium in 
the treatment of benign and malignant con- 
ditions The book, because of its all embracing 
scope, makes the modalities valuable to student, 
practitioner, surgeon, and therapeutist Pro- 
fusely illustrated 


These and other monographs, including OXFORD LOOSE-LEAF MEDICINE, will be on 
display m our booth, 8, at the American College of Physicians meeting in New York 


• OXFORD UNIVERSITY PRESS, 114 Fifth Avenue, New York • 
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Announcing a New Publication 

DIAGNOSTIC ROENTGENOLOGY 

Edited by ROSS GOLDEN, M.D. 

Professor of Radiology, Columbia University, Director of Radiology, Presbyterian Hospital, New York 

14 Eminent Contributors 


The most comprehensive and complete volume 
ever published on the subject 

Contents Skull and Intracranial Contents, Sinuses 
and the Mastoids, Radiology of the Chest, Cardio- 
vascular System , Digestive Tract, Diseases of Bones, 
Spinal Cord Tumors, Urinary Tract, Obstetrics, Ra- 
diology of Fractures Gynecology 

“ It offers the most complete and comprehensive 
available in English ” S G &0 , August 1936 

Nelson Loose-Leaf Medicine 

Published m nine volumes including Index Volume 

Research Service and Consulting Bureau for Information 
Editor -in-Chiej WILLIAM W HERRICK, M D , F A C P 

Professor of Clinical Medicine College of Physicians and 
Surgeons Columbia University 
New York 


A Sound and Practical Presentation of the Nor- 
mal and Pathologic m Roentgenology 
This volume will prove most helpful to the radiolo- 
gist, pathologist, surgeon, and general practitioner as 
a guide in preventing the errors and pitfalls that so 
frequently occur m roentgen-ray interpretations 
14 Chapters "Many Volumes in One ” 880 pages, 

964 original lllus 

presentation of the subject of roentgen diagnosis 


Nelson Loose-Leaf Surgery 

Published m nine volumes including Index Volume 

Research Service and Consulting Bureau for Information 
Editor-in-Clnef ALLEN O WHIPPLE, M D 

Professor of Surgery' College of Physicians and Surgeons 
Columbia University Director of Surgical Service 
Presbyterian Hospital New York 


Always Up-fco-Dafce 

The Nelson Practice of Medicine is arranged in loose- 
leaf form so that obsolete chapters may be removed 
and revised chapters inserted, that every new de- 
scription may be incorporated in the volumes and 
every article be kept thoroughly up-to-date Each 
subscriber receives five hundred or more new pages 
annually The Nelson system is a living growing 
medical library — a mirror to present-day medicine 
Kept up to date every six months w ith 500 or more 
new or revised pages annually, practically a new 
volume each year The volumes avoid duplication 
and overlapping of subjects, only accepted and ap- 
proved medicine is published Follow-up results are 
stressed, obsolete methods are eliminated from the 
discussion Tested new procedures are advised 
References to comprehensive bibliographies are 
given 


A New Practical System of Surgery 

In the presentation of the surgery of any organ or sys- 
tem, it is essential to emphasize the pathology to be 
found, and to advise and describe such procedures as 
by actual follow-up studies have proved to give the 
most lasting and satisfactory results 

The Nelson Loose-Leaf Surgery is based on the 
definite experience of men w'hose practice has given 
them opportunities for the wudest observation, and it 
places special emphasis on results as determined by 
actual and careful follow-up work It covers in 
great detail Surgical Physiology, Pathology, and 
Medical Aspects of Surgery, Surgery in Special Con- 
ditions, Preoperative and Postoperative Care, and, 
above all, Operative Indications and Technic 
Over 4,000 photographs and drawings 


“ It is an extraordinary achievement on the part of the editors of this loose-leaf surgery to have been 
able to maintain the production of renewal pages at such a high level for so manv years Assurance 
of the reliability' of this service is the most eloquent of all recommendations of this work to the com- 
ing generation of surgeons ” — The Lancet, March, 1935 


KEPT ALWAYS NEW BY 250 OR MORE REPLACEMENT PAGES 
ISSUED EVERY SIX MONTHS • THESE VOLUMES CAN NEVER GROW OLD 


Thomas Nelson & Sons, 381 Fourth Avenue, New York 

Please send me, without obligation, sample pages and full particulars of your easy plan of payment for 
Loose-Leaf Medicine □ Loose-Leaf Surgery □ Diagnostic Roentgenology' □ 

(Check space of publication about which you w ish information) 

Name 


Address 


A T\f 'i TR 


Thomas Nelson & Sons 381 Fourth Ave , n. y. 

ORIGINATORS OF THE LOOSE-LEAF REFERENCE SYSTEM 
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| jjpROGRESS in the therapeutic field is the aim of 
| the Lilly Research Laboratories Research accom- 
J-BL phshes this progress Confidence on the part of 
the medical profession should be reserved for medicinal 
products which are supported by adequate laboratory 
and clinical research i Look for the Lilly trade-mark 



ILETIN (INSULIN, LILLY) 

The first Insulin commercially available 
in the United States 

PROTAMINE, 

ZINC & ILETIN (INSULIN, LILLY) 
Developed in co-operation with Dr H C Hagedorn, 
of Copenhagen, Denmark, and the 
University of Toronto 


Eli Lilly and Company 

INDIANAPOLIS, INDIANA, U S A 
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PAUL B. HOEBER, I NC 


W 


MEDICAL BOOK DEPARTMENT OF HARPER & BROTHERS 
Publishers of Downey’s Handbook of Hematology 


“More than a handbook It gives a dextrose-eye 
view of metabolism ” — (Ann Int. Med ) 


DEXTROSE THERAPY 

IN EVERYDAY PRACTICE 


BY E MARTIN, Sc D 


NEW YORK 


FOREWORDS BY W N HAWORTH, FRS, BIRMINGHAM, NOBEL PRIZE- 
WINNER, 1937, AND BERNARD FANTUS, MD, UNIVERSITY OF ILLINOIS 


AN excellent and comprehensive review of the clinical application of 
A. dextrose therapy A brief review of the chemistry of dextrose and 


A dextrose therapy A brief review of the chemistry of dextrose and 
a more extended discussion of its physiological action preface eleven 
chapters devoted to a discussion of dextrose therapy employed m a wide 
variety of diseases and disorders Particularly noteworthy are the 

frequent charts illustrating the glucose tolerance curves An excellent 

set of illustrations clearly demonstrates the usual methods of administering 
glucose solutions The extended description of the clinical value of 

dextrose therapy should make this volume useful to investigators in the 
field as well as to general practitioners ” — Bull Johns Hopkins Hosp 


“ The point of view of the 
by the clinical classification of 
JAMA 


book is thoroughly practical, as evidenced 
the therapeutic uses of dextrose ” — 


HARLOW 

BROOKS 


465 pp , 44 dlus 


$3 00 


ORDER YOUR COPY NOW 


MAN AND DOCTOR 


BY JOHN J MOORHEAD M D 

This intimate biography of 
Harlow Brooks, known and 
beloved throughout the medi- 
cal profession, is written by his 
long-time associate andhasgone 
through two printings in two 
months “The story of this 
versatile personality is told with 
warm affection ” — LA Times 
310 pp , illus $3 50 


PAUL B HOEBER, INC, Publishers 
MEDICAL BOOK DEPT HARPER &. BROTHERS 
49 E 33rd St , NEW YORK, N Y 


Please send me 


□ DEXTROSE THERAPY 

□ HARLOW BROOKS 
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Address 
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“Early is the watchword in 

Pneumonia Control 

IN A RECENT ISSUE OTTHE HEALTH OPTICER, the follow- 
ing watchwords were promulgated for the control 
of pneumonia 

“Eatly diagnosis, early typing and eaily serum 
treatment mean early recovery ” 

The importance of early typing cannot be over- 
emphasized, for it not only serves to identify the 
specific etiologic agent of the pneumonia, but fre- 
quently, and especially in atypical pneumonias, it 
also aids m fixing the diagnosis and makes possible 
the early administration of specific serum 

The Neufeld Rapid Typing reaction should be 
applied to the patient’s sputum immediately upon 
suspicion of lobar or bronchial pneumonia 

‘ ‘Pneumococcus Typing Serum 
Lederle ' Types i to 31 for the 
Neufeld Reaction, ready for im- 
mediate use, are available in 1 o 
cc vials and in packages of 5 
capillary tubes for individual 
tests 

An editorial in the December 4, 1937 
issue of the Journal of the American 
Medical Association states 

"In new of the distribution of pneumonia 
and the known effectiveness of serum ivhen 
gnen early in the most fatal types,thefaciltties 
for typing are of the utmost importance 

A printed list of zooo laboratories in 
the United States and Canada to which 
sputum may be referred by practitioners 
for t) ping has been published in direc- 
tory form by Lederle and may be ob- 
tained free on request to 

&ederle 

LrnEKi r LiBOKiromi ijstc 
30 ROCKEFELLER PLAZA NEW YORK 


Noufeld Tqping' 

| Sputum") 



Courtesy Mass Dipt of Public Health 


Pneumonia control mil be one of the subjects illustrated at the Lederle boot!— 
Convention of the American College of Physicians, April 4 to 8 
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Announcing ... for the higher pneumococcus types 



(Including Type 3) 


The development of therapeutic rabbit sera for the 


higher type pneumococcus pneumonias is important 
news Now physicians are afforded a specific measure 
for the treatment of pneumonia types some of which 
(notably Type 3) frequently terminate fatally and for 
which routine therapeutic measures only have hereto- 
fore been available Clinical results with some of these 
serum types have been highly encouraging as far as they 
have gone and there have even been cures of bacteremic 
cases in Type 3 and other higher-numbered type in- 
fections 

Lederle Laboratories now announce rabbit sera for Type 
3 , Type 6 and Type 14 Sera for additional types will follow 
withm a few weeks in the expectation that therapeutic 
sera for all 32. types of pneumococcic pneumonias will be- 
come available during the winter 


Sera of effective potency in many 
of these higher types cannot be 
produced in horses Sera for these 
higher types are produced inrabbits 
and have been successfully refined 
and concentrated as much as ten 
times This permits dosage of high 
unitages with reduced danger of 
serum reactions 

Upon the first suspicion of lobar 
or bronchial pneumonia the pa- 
tient s sputum should be examined 
by the Neufeld Rapid Typing 
method to identify the type of 
pneumonia 

J&edeule 

IiEDLRIV IiVBORlTORIES INC 
30 ROCKEFELLER PLAZA NEW YORK 



Vtsil Lederle booth ( 10 , II, 12) American College of Physicians 
Waldorf Astoria, Nen York City, April 4 to 8 
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BENZEDRINE INHALER 

A VOLATILE VASOCONSTRICTOR fS 




INDICATED IN 
HEAD COLDS, SINUSITIS, 
HAY FEVER AND ASTHMA 


Each tube is packed with benzyl methyl carbin 
amine S K F 0 325gm oil of lavender 0 097 
gm and menthol 0 032 gm Benzedrine is the 
registered trade mark for S K F s nasal inhaler 
and for their brand of the substance whose 
descriptive name is benzyl methyl carbinamine 


SMITH , KLINE & FRENCH LABORATORIES, PHILADELPHIA, PA. 
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(] O^Cc4Ulfuto£ PROVI 
SUSTAINED BISMUTH EFF 



Urinary excretion of bismuth after multiple in|ec- 
tions of lodobismitol Arrows indicate in|ecfions 


It has been stated by recognized author- 
ities that "Probably those compounds of 
bismuth will have the best antispiro- 
cheticidal value that are able to keep the 
therapeutic level of bismuth in the 
blood stream at such a continuous height 
that it will be reflected in the urine with 
a level of 0 003 Gm or more of metallic 
bismuth per day ’’ 

The chart illustrated above shows the 
sustained bismuth effect which Iodo- 
bismitol provides It is taken from 
a clinical study 1 which showed that 
lodobismitol possesses the advantages 
of almost complete absorption, rela- 
tively prolonged bismuth effect at a high 
level and a very high efficiency with re- 
spect to therapeutic utilization of the 
dosage given (2 cc ) 


lodobismitol with Saligenin is a pro- 
pylene glycol solution containing 6% 
sodium lodobismuthite, 12% sodium 
iodide and 4% saligenin (a local anes- 
thetic) It presents bismuth largely in 
anionic (electro-negative) form Re- 
peated injections are well tolerated in 
both early and late syphilis 

SQUIBB ARSENICALS 

Neoarsphenamine Squibb, Arsphena- 
mine Squibb and Sulpharsphenamine 
Squibb are prepared to produce maxi- 
mum therapeutic benefit They are sub- 
jected to exacting controls to assure a 
high margin of safety, uniform strength, 
ready solubility, and high spirocheti- 
cidal activity 


For literature address the Professional Service 
Department, 745 Fifth Avenue, New York 


E R: Sqjjibb & Sons, Newark 

MANUFACTURING CHEMISTS TO THE MEDICAL PROFESSION SINCE 1858 


1 Sollman T Cole H X Henderson K rt at 
Amcr J Sit * Gon &■ Vcn Dts 21 480 (Sept ), 1937 
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T HE electrocardiograph serves such 
an important purpose in the general prac- 
tice of medicine that every physician has need 
for it In the identification of disturbances of 
mechanism of the heart beat, it constitutes the 
court of last appeal It gives vital information 
regarding all cardiac arrhythmias 

Simplified, inexpensive, dependable electro- 
cardiography has been made available to the 
average physician with the advent of G-E’s 
new light-weight low-priced instrument which 
can be used with equal satisfaction m the office 
or at the bedside It is sturdy yet portable, is 
extremely accurate, and requires no compli- 
cated manipulation to produce a heart record 
that is of true diagnostic value 

Without incurring any obligation, arrange 
to make an electrocardiogram-yourself It is 
a surprisingly simple procedure, and interest- 


ing Learn, at the same time, what a valuable 
adjunct it would be to your other diagnostic 
equipment, valuable as an investment, too Read, 
sign, and mail the convenient coupon— NOW 


Have your representative arrange with me for a 
time and place convenient for my making an 
electrocardiogram on the new G E Electrocardi 
ograph 

Name 

Address 

City 

State 

GENERAL (§) ELECTRIC 
X-RAY CORPORATION 

2012 JACKSON BIVO CHICAGO ILLINOIS 
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AN EFFECTIVE 
PARASYMPATHETIC 
STIMULANT 

OF VALUE IN THE TREATMENT OF 
PERIPHERAL VASCULAR DISEASES * 
AURICULAR PAROXYSMAL TACHYCARDIA 
* ARTHRITIS A VARICOSE ULCERS ★ 
POSTOPERATIVE URINARY RETENTION 
* NEUROGENIC BLADDER 


Mecholyl Bromide tablets are 
available for oral administra- 
tion, while Mecholyl Chloride 
m crystal form is suggested 
for preparation of solutions for 
.iontophoresis, subcutaneous in- 
jection or oral administration 
LITERATURE ON REQUEST 


You are cordially invited to visit the 
Merck Exhibit at the Meeting of the 
American Collegeof Physicians, Hotel 
Waldorf-Astoria, Neiv York City, 
Booths 18 and 19 April 4th-8th 


MERCK & CO. Inc. *yil<zn u^actm’-ni ^ r-4 td RAHWAY, IV. J. 
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"Discipline is the development of the faculties by instruction and exercise " 
When functions such as habit time of bowel movement are neglected through 
lack of discipline or intelligence, they require careful training to restore 
them to a normal state Petrolagar has proved to be an agreeable and 
effective means of establishing bowel discipline Because Petrolagar 

mixes intimately with the bowel contents, it increases the bulk m the stool 
to a soft mass which is easily passed The Five Types of Petrolagar 

provide the doctor with a variation of treatment to suit the individual patient 
Petrolagar Laboratories, Inc ,8134 McCormick Boulevard, Chicago, Illinois 

Petrolagar — Liquid petrolatum 65 cc emulsified 
with 0 4 Gm agar m a menstruum to make 100 cc 


*1 
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QUERY about the Allergic Manifestation of KNOX GELATINE 

A doctor writes, “Would you kindly tell me from wliat souices the 
matenals used m making Knox Gelatine are obtained? I am espe- 
cially interested in whether or not it is all beef, all pork, all sheep, 
or a mixture of proteins from different animals, also is the manu- 
facture constant as to the ingredients used? This is very important 
to me as I want to use it for special diets in allergic cases, and for this 
purpose the exact sources of a food must be known and unvaried ” 


Knox Gelatine Laboratory REPLY 

Knox Gelatine is scientifically prepared 
from carefully selected long, hard, shank 
beef bones only Twenty-one conti ol and 
laboratory tests are made throughout the 
process of its manufacture As far as we 
know, no case of allergy lias ever been 
traced to the use of Knox Gelatine Con- 
trariwise, there is reason to believe that 
when Knox Gelatine is added to milk, 
patients sensitive to milk will show no 
allergic response 

Sample and useful Dietary Booklets 
on Request. Write Dept 476 


A GOOD EXAMPLE OF A CONCENTRATED KNOX 
GELATINE RECIPE 

THE KNOX MILK STIR 

Place the contents of 4 en\ elopes of 
Knox Gelatine m an ordinary drinking 
glass Add 4 ounces of cold milk and 
allow to soak for five minutes Add 2 
more ounces of milk and stir until 
thoroughly soaked Then place glass in 
small cooking kettle of hot water until 
gelatine milk mixture js thoroughly 
dissolved Add 2 more ounces of cold 
milk, which null bring the temperature 
to a satisfactory ■warm drink of about 
body heat A tablespoonful of prune 
juice or a few drops of any bland flavor 
like vanilla may be added 
Total 8 oz liquid — about 250 calories 



Why you should insist on Knox Sparkling Gelatine 

Because Knox Gelatine is 85% protein m an easily digestible 
form,— because it contains absolutely no sugar or other sub- 
stances to cause gas or fermentation, Knox Gelatine should not 
be confused -with factory -flax ored, sugar-laden dessert powders 
Knox is 100% pure U S P gelatine Knox Gelatine has been 
successfully used in the dietary of convalescents, anorexic, 
tubercular, diebetic, colitic, and aged patients 


ARKLING GELATINE 

IS PURE GELATINE-NO SUGAR 


KNOX 


GELATINE LABORATORIES 
JOHNSTOWN, NEW YORK 
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is assured 
of dependability 
in 

digitalis 

administration 


EACH PILL CONTAINS 
0 1 GRAM (iy 2 GRAINS) 
OF DIGITALIS 
PHYSIOLOGICALLY 
STANDARDIZED 


Send for sample and literature 

DAVIES, ROSE & CO., Ltd. 

Pharmaceutical Manufacturers 

BOSTON, MASS 

D-14 



THE BIO-PHOTOMETEfT 


A standard clinical diagnostic instrument which 
gives data in relation to the vitamin A status of 
the subject tested* 

Write for literatuie giving finthei inf ot motion 
*Jrl A M A 100 451 1917 
Jil A M A 109 7jf> 1017 
Amer Jrl Med Sciences Jan, 19JS, 54 

FROBER-FAYBOR COMPANY 

Manufacturers of Scientific Instruments 
CLEVELAND, OHIO 
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! A DOCTOR SAYS 


“/ have carried your insurance 
for more than twenty-five 
years and never needed you 
before, but I can assure you 
it was a source of great satis- 
faction to me to have a group 
of specialists like you back of 
me when I needed help ” 





or roierwrur. imdiaxa. 
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. proved in the laboratory 


Carefully controlled biological tests have proved that the 
vitamm-A efficacy of cod liver oil is enhanced twofold when 
it is emulsified with Maltme Maltine with Cod Liver Oil, 
therefore, offers the physician not only an ideal vehicle for 
prescribing the vitamins A and D of cod liver oil, but also 
the added advantage of the valuable constituents of Maltine 
itself Another feature of Maltine with Cod Liver Oil is 
that it has none of the unpleasant oily consistency and taste 
usually associated with vitamin-bearing oil This lack of taste 
is of particular advantage when prescribing for children 

Another preparation favored by physicians is Maltine 
with Cod Liver Oil and Iron Iodide, containing two grams 
of freshly prepared iron iodide per fluid ounce The Maltine 
Company, 60 Hudson Street, New York City 


GENUINE 


ffialti 



ne 


Trade mark Reg U S Pat Off 

WITH COD LIVER OIL 

INTRODUCED J875 
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Size 
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IN PREGNANCY and LOW-CALORIE DIETS 

and wherever vitamins A and D are required with 
minimum added calories 


R ESTRICTED diet regimens, as for 
tlie obese, know no season for vita- 
min therapy Because of the frequent 
dram on the mother’s stores and the 
added requirement of the fetus, the need 
for vitamins A and D is increase d during 
pregnancy Yet, it is m just such cases 
that there may be an aversion or intol- 
erance to fats In the obese, who studi- 
ously avoid butter, cream and other 
good sources of vit ami n A, the defi- 
ciency should be made up This can he 


done m a convenient and highly accep- 
table manner by prescribing Mead’s 
Capsules of Oleum Percomorphum, 
which combine a high potency of both 
vitamins A and D Each 10-drop capsule 
supphes natural vitamins in amounts 
not less than 13,300 A units and 1,850 
D units (U S P ) Every capsule repre- 
sents more than 5 teaspoonfuls of cod 
hver oil* in vitamins A and D These 
vitamins, moreover, are m the same 
ratio as in cod hver oil * 


U S P Minimum Standard 


For physicians who prefer Mead’s Viosterol m HaUbut Liver 
fM 3-mimm capsules containing not less than 8,500 vttannn 
A unitsTand 1,700 vitamin D units (U S.P) are avadable 

we Aft iOHNSON & COMPANY, Evansville, Indiana, U. S A. 

MEAD ot Mead Johnson products to cooperate In prevents their reachln c cn.uthoriled person, 
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THE IMPORTANCE OF OCULAR SIGNS IN THE 
DIAGNOSIS OF BRAIN TUMOR ' 

By Ernest Sachs, M D , St Loins, Missoun 

Ordinarily, when discussing the diagnosis of brain tumors, one passes 
in review more or less completely the whole gamut of diagnostic signs and 
symptoms But m this paper I propose to select only one small part of 
the nervous system — the eyes — and try to show how it may be possible to 
localize a lesion m almost any part of the bram if the study of this part be 
sufficiently thorough 

The eyes should be studied from five angles 

I Ocular palsies 
II Ocular movements 

III Visual defects 

IV Ophthalmoscopic changes 

V Subjective visual disturbances 

I Ocular Palsies The nerve most frequently affected by a bram tumor 
is the sixth nerve This is due to the fact that it has such a very long 
course in the cranial cavity, and also because it may be compressed as it 
leaves the pons by one of the branches of the basilar artery As the pressure 
on the nerve may vary from day to day, or even from hour to hour, the 
patient’s ability to turn the eye outward will also vary Such a sixth nerve 
paresis is usually unilateral It is of no localizing value and must be con- 
sidered a sign of general pressure 

On the other hand, a bilateral sixth nerve paralysis, inability to look to 
either side, is of great significance because m my experience it always means 
a lesion of the medulla where the two sixth nerves have their origin 

When the oculomotor nerve, the third, is thrown out of function, the 
pupil is dilated, and the eye can be moved only outward and downward 
This striking picture, when it occurs suddenly, not only indicates where the 
lesion is but what it is, namely, an aneurysm of the internal carotid where 
it enters the circle of Willis Such cases may have no other svmptom 

* Read at t he St Louis meeting of the American College of Physicians, April 20, 1937 

Copy right, 1938, by The American College of Physicians 
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than headache, the eye grounds lemain normal , there is no choked disc If, 
however, a third nerve paralysis develops somewhat slowlv, and is combined 
with a choked disc, we must conclude that we are dealing with a tumor in 
that region, the favorite site of which is just in front of the carotid at the 
sphenoidal fissure The tumors at this point have their origin from the 
meninges and are meningiomas, one of the most satisfactory types of brain 
tumor which we are called upon to treat But mere dilatation of the pupil, 
without any involvement of the other muscles supplied by the third nerve, 
is of entirely different significance When that happens, only the sympa- 
thetic fibers are involved One sees this in apoplectic conditions and espe- 
cially in head injuries Such dilatation is a grave prognostic sign, and 
usually means a lesion, most often a hemorrhage, m or near the lateral ven- 
tricle of the same side 

II Oculm Movements The disturbances of ocular movements are the 
various types of nystagmus Lateral nystagmus, when the to and fro move- 
ment is equally rapid, may be due to a congenital lesion or to multiple 
sclerosis, but when there is a rapid component to one side with a slower 
recovery, then there is a disturbance of the vestibular mechanism, and if 
the patient has other signs of a tumor we may be quite certalm that the 
nystagmus is caused by an irritative lesion in one of the lateral lobes of 
the cerebellum, — in the right lobe if the nystagmus is more marked to the 
right, and in the left lobe if it is more to the left 
& Vertical nystagmus is a very different affair Not only is it produced 
in quite a different way but it is of considerable prognostic value, which 
cannot be said of lateral nystagmus It is a much graver sign than lateral 
nystagmus because it is produced by an untatwe lesion far forward m the 
posterior cranial fossa and is evidence that the lesion, almost invariably a 
tumor, is pressing upon the corpora quadrigemina These tumors lie m 
the median line in the fourth ventricle, and usually are medulloblastomas 
which are very radio-sensitive But if a patient is unable to turn his eyes 
upward, we may be sure that we are dealing with a desti active lesion of 
the corpora quadrigemina and not an irritative lesion of that area Such 
lesions, some of them pineal tumors, usually lie m the posterior portion of 
the third ventricle which but a few years ago was a “ noli me tangere ” for 
the neurological surgeon Today, however, m every large neurosurgical 
clinic a number of such tumors have been successfully removed 

As a rule, the absence of a symptom is not of diagnostic value, yet the 
absence of nystagmus may at times be of very great significance If a pa- 
tient presents all the cardinal symptoms of a cerebellar lesion, but has no 
nvstasmus it means either that the lesion is on the surface of the lateral 
1 1 of the cerebellum and has not involved the nuclei of the cerebellum, 
nr that the lesion is m the region of the middle lobe, the vermis, well away 
from the lateral cerebellar nuclei which control the lateral eye movements 
I shall merely mention in passing the conjugate movement of the eves 
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to one side, which is sometimes confused with nystagmus, but which has 
its origin m a center in the frontal lobe, and the mistaking of cerebellar 
tumors for frontal lobe tumors in the past was probably due m pait to the 
misinterpretation of this symptom 

I cannot leave this phase of the subject without drawing attention to 
unilateral exophthalmos, caused by a meningioma growing from the ol- 
factory groove, which occurs often without any other signs of an intra- 
cranial tumor and occasionally in orbito-ethmoidal osteomata Nor can 1 
omit mention of that extraordinary phenomenon, pulsating exophthalmos, 
due either to an arteriovenous aneurysm 01 to a vascular tumor behind the 
orbit 

III Visual Defects The optic nerves and their cerebral connections 
extend from the under surface of the bram in the anterior fossa to the pos- 
terior portion of the middle fossa Lesions in the course of the visual 
pathway may produce different kinds of field defects, and by these field 
defects alone it may be possible to locate a lesion quite accurately These 
defects may consist of scotomata, central or paracentral , partial or com- 
plete bitemporal hemianopsia , partial or complete homonymous hemianopsia 

A lesion that presses directly on the optic nerve may produce a primary 
optic atrophy and associated with this a central or paracentral scotoma A 
lesion m the orbit or an intracranial lesion in the anterior fossa in front of 
the chiasm may produce unilateral optic atrophy If the process has been 
present for a long time, the patient may lose the sight of one eye completely 
We have seen this a number of times in tumors of the pituitary gland In 
the series of 78 cases of pituitary tumors and suprasellar cysts which we 
have operated upon, blindness m one eye occurred 28 times, 18 times in 
the pituitary tumor cases and 10 times in the cases of suprasellar cysts 
There may also be unilateral blindness caused by primary optic atrophy as- 
sociated with a choked disc in the opposite eye, — that interesting but rather 
rare syndrome described by Foster Kennedy This means that there is a 
lesion on the under surface of the frontal lobe on the side of the optic 
atrophy The tumor pressing directly on the nerve causes the atrophy and 
by causing increased intracranial pressure produces a choked disc m the 
opposite eye The eye disturbance associated with a pituitary tumor is 
practically always a primary optic atrophy Only m those very rare cases 
m which a pituitary tumor perforates the dural envelope which roofs the 
sella turcica, and hence becomes intradural, does one see a choked disc 
This has occurred only once or twice in our series 

The characteristic field defect produced by a pituitary tumor is bitem- 
poral hemianopsia and this is unaccompanied by choked disc In an earl) 
case, the bitemporal defect may be detected only m the color fields A 
pituitary tumor, however, may grow out to one side and then produce an 
homonymous hemianopsia Such a field defect is indistinguishable from 
that produced by an occipital lobe lesion, but if the tumor is in the occipital 
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lobe there will almost certainly be double choked disc, while the pituitary 
case will have only a primary optic atrophy and chaiacteristic loentgen-ray 
changes m the sella 

I have seen a few cases of hemorrhage into the occipital lobe, apoplexy 
of the occipital lobe, in which there was no choked disc, but in these cases 
the history of a sudden vascular insult will enable one to make the differential 
diagnosis 

Some of the visual fibers, as they pass back toward the cuneus of the 
occipital lobe, make a loop m the temporal lobe, those fibers which pass to 
the outer side of the inferior horn of the lateral ventricle control vision m 
the upper outer quadrant, while those which pass to the mesial side of the 
ventricle control the lower outer quadrant The nearer the lesion lies to 
the occipital lobe, the more nearly complete is the homonymous hemianopsia 
but the macular, or central vision, in an occipital lobe lesion is spared because 
the macula is bilaterally represented 

The right temporal lobe, m a right-hand individual, was until recently 
considered a silent area of the brain, but these partial homonymous defects 
are so definite and so characteristic that they alone enable one to localize a 
lesion in the temporal lobe 

To recognize these different types of field defects, it is essential that 
the examination be carried out with great caie A careless or hastily made 
perimetric study will not reveal such slight defects and vision must be tested 
every 15 degrees in order to detect these changes 

Patients with such homonymous field defects often have peculiar sub- 
jective visual disturbances — hallucinations The character of these hallu- 
cinations frequently will enable one to differentiate a temporal from an 
occipital lobe lesion 

IV Ophthalmoscopic Changes The ophthalmoscopic study of the eye 
^rounds is another aspect of the ocular mechanism that yields invaluable 
information There are two general types of changes that one may observe 
First, primary optic atrophy, and second, choked disc or papilledema 

An intracranial, intradural tumor never causes bilateral primary optic 
atrophy Consequently, we may conclude that if a patient has other evi- 
dence of an intracranial lesion and bilateral primary optic atrophy, the lesion 
must be extradural The only intracranial lesions that produce this picture 
are situated around the chiasm Most frequently these are pituitary tumors, 
aneurysms of the internal carotid, or an inflammatory process in that region 
But of course it does not follow that because a patient has a primary optic 
atrophy the lesion is necessarily intracranial, for lesions in the orbit may 
also cause such atrophy Since a variety of extracranial causes may produce 
such a picture, other diagnostic signs have to be taken into consideration 
before arriving at a final diagnosis 

Choked disc is always due to increased intradural pressure In the 
vast majority of cases the pathological lesion is a brain tumor and m these 
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cases the appearance of the choked disc offeis many points of interest 
First of all we must ask, can a choked disc be of any localizing value? It 
has been claimed that umlateial choked disc indicates the side on which 
the lesion is located In my expei lence this is rarely the case, and unilateral 
choked disc, therefore, is of veiy little localizing value Nor are the number 
of diopteis of swelling of much importance What we must be interested 
m is the age of the process, and this is best judged by the changes, histologi- 
cal in character, seen with the ophthalmoscope The character of the 
hemorrhages, whether recent or old, and the presence of exudate, which is 
evidence that new tissue is being laid down in the retina, are the points to be 
looked for The diopters of swelling, on the other hand, are merely evi- 
dence of the amount of edema, and this fluctuates so readily that it is of fai 
less importance than the other changes 

The appearance of secondary optic atiophy in a choked disc is of great 
prognostic importance and with experience it is possible to recognize optic 
atrophy while a choked disc is still piesent If optic atrophy is well ad- 
vanced, the vision may continue to fail even if the choked disc has been 
relieved by the removal of a tumor, a patient may even go on to blindness 
m such a case 

The question has been raised, can a patient who is blind as a result of a 
choked disc ever regain any vision? I have never seen a patient, who has 
been blind even a brief time as a result of a choked disc, regain his vision , 
but I have seen several patients, blind because of a primary optic atrophy due 
to a pituitary tumoi, regain normal vision This I confess is difficult to 
explain, but I have assumed in such cases that we were dealing with a 
physiological block of the nerve 

There are a number of conditions which resemble a choked disc so closely 
that they are difficult to tell apart, and at times indistinguishable In 
malignant hypertension, polycythemia, and true optic neuritis due to an 
inflammatory process, the picture is very similar Even albuminuric reti- 
nitis at times may very closely resemble a choked disc At times it may 
be possible to tell these apart only by considering other aspects of the clinical 
picture In this connection I should like to emphasize that there still are 
points about the mechanism of choked disc that are not fully understood 
There is some evidence indicating that the same mechanism may be produc- 
ing the eye ground changes in several of these conditions If this should 
prove to be correct, there would no longer be any justification for applying 
different names to these various eye ground conditions 

V Subjective Visual Distw bailees The final group of visual dis- 
turbances which I want to refer to are the subjective ones These are m 
the nature of hallucinations and may be grouped under two general headings 
the hallucinations of form and those of color An irritative lesion of a 
cortical center gives rise to these subjective sensations The visual phe- 
nomena are different, depending upon the portion of the cortex that is m- 
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volved As a rule, irritation of the visual centei m the occipital lobe gives 
rise to hallucinations of color The patient sees these colors in a certain 
poition of the perimetric field Thus, for example, if the lesion is located 
m the light occipital lobe, the patient will see these colors in the left half 
of each visual field, since the right occipital lobe controls the vision in the 
light half of each retina These colors are often described by the patient 
as coming from one side In a right occipital lobe lesion they would there- 
foie appear from the left side 

In a certain number of lesions of the temporal lobe, patients may have 
visual hallucinations of form They may see pecuhai things or persons 
Individuals may appear deformed, they may see strange people 01 animals 
Many of these hallucinations aie very similar to those described by patients 
m delirium tremens, and it may be that alcohol aftects the temporal lobe 
particularly, producing such symptoms At times these visual disturbances 
may be very complicated I recall one patient, a veiy intelligent school 
teacher, who always saw an Elizabethan pageant pass before hei She saw 
all this so vividly that she was able to describe the costumes accurately This 
type of visual hallucination is closely allied, if not a part of, the lintative 
lesions produced m the temporal lobe, which were first described by Hugh- 
lings Jackson, and called by him “dieamy states” In these attacks the 
patient not only may see peculiar things but often also may hear strange 
voices , with all this he has a sense of unreality, not knowing where he is, and 
often forgetting his own identity 

These two types of visual hallucinations may constitute the auias pre- 
ceding a Jacksonian convulsion Associated with these visual disturbances 
there may often be field defects, and such a combination — visual auia, Jack- 
sonian convulsion, and field defect — constitutes ample evidence on which to 
localize a lesion in the temporal or occipital lobe 

In trying to determine the location of a bi am tumor, numei ous methods 
need to be employed, but I have attempted only to point out the great lin- 
poitance of ocular signs and the significant role they play m the diagnosis 
of biam tumor 



THYROID ACTIVITY IN CHRONIC ARTHRITIS > 

By William B Rawls, M D , F A C P , Anthony A Ressa, M D , 
Benjamin Gruskin, M D , and Abraham S Gordon, M D , 

New Yoik, N Y 

Opinions differ as to the relationship between thyroid activity, as de- 
termined by the basal metabolic rate, and variations in the arthritic syndrome 
The increased incidence of arthritis m women, particularly near the 
menopause, and the association of mjxedema and hypothyroidism with 
chronic arthritis have suggested to many that a deficient thyroid secretion 
might be a contributing factor in the production of arthritis Pemberton 
and Tompkins 1 studied the basal metabolism of 29 cases and found the 
basal metabolic rate (B M R ) within normal limits (between plus and 
minus 10) in 80 per cent, the remainder being below normal Cecil, Barr 
and DuBois 2 studied four patients with chronic arthritis in a calorimeter 
and concluded that there was no disturbance of metabolism Boothby and 
Sandiford 3 ’ 4 found the B M R between plus and minus 15 m 93 per cent 
of 69 patients with chronic arthritis In 115 cases studied by Hencli 0 the 
B M R was normal in 80 per cent Swaim ®’ 7 reported a total of 312 
cases The B M R was normal in 61 per cent, below normal m 25 per 
cent (below 0 in 63 per cent), and above normal in 14 per cent He con- 
cluded that “ abnormal metabolism with a tendency to a minus rate is char- 
acteristic of arthritis, especially in early years, having a tendency to return 
to normal as the duration of the disease lengthens ” Hall and Monroe s 
reported that, in 214 cases of which 106 were rheumatoid and 108 osteo- 
arthritis, the B M R was normal in 48 per cent and below normal in 43 
per cent However, the B M R was below 0 in 75 per cent of the cases 
Hence it would appear from the latter reports that the B M R falls within 
accepted normal limits in the majority of patients with chronic arthritis, 
although most of the rates are below 0 

Hall and Monroe 8 have discussed the literature on the relation of endo- 
crine dysfunction to arthritis 

The present study was undertaken to determine particularly (a) the 
frequency distribution of the B M R m patients with chronic arthritis, 
{b) whether any particular range of B M R is characteristic of any one 
type of arthritis, (c) the relation between the B M R and disease activity, 
as indicated by the sedimentation rate and non-filament cell count, (d) the 
relation between the duration of the disease and the B M R , and (c) the 
effect of the administration of thyroid extract upon the course of the disease 

A total of 684 B M R determinations was made on 400 patients se- 

* Received for publication March 25, 1937 
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lected without discrimination on admission to the clinic In those cases 
in which the lesults were checked, the lowest figure was considered correct 
The relationship between the B M R and activity of the disease was 
studied by making serial tests during the course of treatment The sedi- 
mentation rate and non-filament cell count weie done simultaneously with 
the B M R determination Rates between plus and minus 10 were con- 
sidered normal 

Table I 

Distribution of Basal Metabolic Rates in 400 Patients with Chronic Arthritis 


Type of 
arthritis 



Basal metabolic rates 

Sex 

Number 
of cases 

% 

+31 to 
+40 

% 

+21 to 
+30 

% 

+ 11 to 
+20 

% 

0 to 
+ 10 

% 

0 to 
-10 

% 

— 1 1 to 
-20 

% 

-21 to 
-30 

% 

-31 to 
-40 

Rheumatoid 

M 

48 


2 1 

8 3 

16 7 

29 2 

37 5 

62 



93 

64 

8 6 

14 0 

25 7 

30 0 

10 8 

43 


Mixed 

M 

32 


60 

3 1 

60 

59 5 

21 9 

3 1 


F 

111 

09 

09 

13 5 

29 8 

32 5 

15 2 

63 

09 

Osteo 

M 

42 


24 

95 

14 6 

45 3 

19 0 

95 


F 

74 


54 

8 1 

33 8 

28 7 

176 

2 7 

2 7 


Frequency Distribution of Basal Metabolic Rates 

Table 1 shows the distribution of B M R in the different types of ar- 
thritis The rates were normal in 59 per cent, below normal in 24 3 per cent 
(below 0 in 58 per cent), and above normal in 16 7 per cent of all cases, 
which agrees with the proportions found by Swaim 6 ’ 7 The distribution 
of B M R was essentially similar in the different types of arthritis, except 
that there were more cases with B M R above normal in the rheumatoid 
group 

In 141 patients with rheumatoid arthritis, the B M R was above nor- 
mal in 22 6 per cent, normal m 52 5 per cent, and below normal m 24 9 
per cent 

In 143 patients with mixed arthritis, the B M R was above normal m 
1 3 2 per cent, normal in 63 8 per cent, and below normal in 23 0 per cent 

In 116 patients with osteo-arthritis, the B M R was above normal in 
12 0 per cent, normal in 63 0 per cent, and below normal in 25 0 per cent 

Relation between the Basal Metabolic Rate and Activity and 
' “ ’ Duration or the Disease 

In table 2 the mean sedimentation rate (Westergren method), non- 
filament cell count, and duration of the disease in months are arranged ac- 
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Table II 

Comparison of the Basal Metabolic Rate with the Sedimentation Rate, Non Filament 
Cell Count and Duration of the Arthritic Disease 


Findings 

compared 

Type of 
arthritis 

Basal metabolic rate 

+31 to 
+40 

+21 to 
+30 

+ 11 to 
+20 



-11 to 
-20 

-21 to 
-30 

—31 to 
-40 

Mean 
+ 10 and 
above 

Mean 
— 10 and 
below 

Number of tests 

Rheumatoid 

gg 

14 

25 


66 

38 

10 




Mixed 


4 

26 


75 

34 

8 




Osteo 

s 

S 

11 

34 

43 

22 

6 

2 



Mean duration of 
disease m months 

Rheumatoid 

43 

60 

S3 

41 

44 

54 

43 


55 4 

49 7 

Mixed 

17 

88 

10 

64 

91 

76 

103 


93 9 

76 4 

Osteo 


69 

64 

44 

44 

77 

37 

69 

65 7 

57 3 

Mean sedimentation 
rate 

Rheumatoid 

30 

35 

34 

25 

28 

23 

mm 

■ 

33 8 

19 9 

Mixed 

38 

10 

22 

19 

24 

19 

S3 


23 0 

16 7 

Osteo 


7 

9 

19 

23 

21 

10 

14 

14 4 

11 2 

Mean non-filament 
cell count 

Rheumatoid 

21 

23 

18 

15 

18 

14 

11 

■i 

19 0 

13 3 

Mixed 

9 

11 

16 

14 

24 

13 

13 

■ 

14 8 

12 7 

Osteo 


10 

i 15 

15 

17 

i 

15 

11 

16 

13 5 

11 7 


cording to the type of arthritis and the B M R On the basis of 527 tests 
made on 341 patients, the following relationships were found The sedi- 
mentation rate, non-filament cell count and duration of disease were higher 
in all groups with basal metabolic rates above normal This was particularly 
true of patients with rheumatoid arthritis, the mean sedimentation rate being 
33 8 mm in the above normal group and 19 9 mm in the below normal 
group and the mean non-filament cell count being 19 0 in the above normal 
group and 13 3 in the below normal group 

Effect of the Administration or Thyroid Extract 

Thyroid extract (Lilly) was administered to a number of patients with 
chronic arthritis, with the following results Only 20 per cent of patients 
with markedly active rheumatoid arthritis showed improvement Many 
patients could tolerate only small doses and, in some instances, it was neces- 
sary to discontinue it In other patients there was increased resistance to 
mtercurrent infection, the appetite improved and there was a sense of well- 
being However, both the joint symptoms and the B M R remained un- 
affected in these cases, even though the latter was below normal 

A number of patients who had shown marked hypersensitivity to vaccine 
tolerated larger doses and the arthritis improved when thyroid extract was 
also given Patients who did not respond to thyroid extract alone improved 
when given vaccine also Thus thyroid extract is a valuable adjunct in 
some cases, but it does not always bring about improvement when used alone 
About 41 per cent of patients with mixed and osteo-arthritis improted 
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following the administration of thyroid extract This was particularly true 
in those cases involving the knee joints Overweight women with large, 
swollen, tender, painful, stiff knees often had excellent results, particularly 
in reduction of swelling, increased motion and lessened pam When the 
fingers were involved, marked improvement was often noted, particularly 
in early cases Osteo-arthritis of the hip, spine or shoulders did not re- 
spond to the administration of thyroid extract, but good results frequently 
followed its use in inactive cases of the Marie Strumpell tvpe of arthritis 
The B M R frequently became normal in patients with mixed and osteo- 
arthritis, but rheumatoid types were influenced only infrequently 

Discussion 

The results obtained in the 400 cases reported in this paper confirm the 
reports of previous woi leers, that the basal metabolic rate is below 0 in 55 
to 80 per cent of patients with chronic arthritis 

The smaller number of B M R below normal m the piesent series of 
cases as compared with those leported by Hall and Monroe 8 may be ex- 
plained, as they pointed out, by several factors For example, ambulatory 
patients, such as those studied in the present series, have higher B M R 
than hospital patients Further, constant pam, causing insufficient rest and 
steep, increased nervousness, etc , all tend to increase the B M R This 
lends support to the contention of Hall and Monroe 8 that the calculated 
B M R m these patients is always higher than the true rate Assuming 
rhat the calculated rates were about 10 per cent too high, and adjusting 
the observed rates by this correction, 82 per cent of the patients m the present 
series will be found to have a B M R below 0 

Poor nutrition of the joint has long been considered a causative factor 
m hypertrophic arthritis and, for that reason, this type of arthritis has been 
referred to as “ degenerative ” or “ senile ” The occurrence of several 
signs of hypothyroidism in patients with osteo-arthritis led Hall and Mon- 
roe 8 to believe that a lack of thyroid secretion was a factor in the etiology of 
these cases Swaim 6 suggested that a low B M R may precede arthritis 
It is quite possible that a decreased secretion of thyroid hormone may affect 
the nutrition of the joints Osteo-arthritis may also result from long- 
continued inadequate repair of traumatized joints This theory is sup- 
ported by the fact that joints, such as those of the hips, spine, knees and 
turners, which are subject to considerable mechanical stress and strain are 
most frequently involved m hypertrophic arthritis However, this theory 
may not apply to rheumatoid arthritis, in which case infection probably plays 
a prominent role and lowered metabolism is only one of a long chain of 

effects r i , 

TheB M R is increased in the actn e stage of early rheumatoid arthritis, 

but is reduced when the disease becomes chronic, even though signs of active 
infection may still persist As the disease becomes less active and ankylosis 
begins to develop, the B M R tends to return to normal 
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In the chronic stage, the brunt of the toxemia falls upon the liver, pro- 
ducing symptoms of intoxication of that organ m addition to those already 
affecting the thyroid Usually there is also anemia, loss of weight, nervous- 
ness, emotional instability, rapid pulse, poor appetite, etc In studies made 
m this clinic, 0 73 per cent of such patients had liver dvsf unction as judged 
by the Azorubm S appearance time W e 0 have confirmed Davis’ 10 find- 
ings that the majority of these patients have lowered serum proteins and a 
leversal of the serum albumin-globulin ratio The B M R was below 
normal m 90 per cent of patients with abnormal Azorubm S appearance 
limes and altered albumin-globulin ratios 

In the ankylosing stage the improved B M R can be explained by les- 
sened toxemia which permits the liver and thyroid to return to normal 
function It is characterized by the disappearance of nervousness, irrita- 
bility, poor appetite and depression The color improves and the patient 
assumes a more cheerful attitude This change is so noticeable that, when 
it does occur, it reminds one of the crisis m pneumonia The rate of ap- 
pearance of the three stages varies considerably with different patients 
Sometimes the ankylosing stage is reached in a few months, while in other 
cases it requires several years 

The sequence of lowered B M R , abnormal Azorubm S appearance 
time, and alteration of the serum albumin-globulin ratio although not 
always occurring m this order, appear to be additional progressive effects 
of the infection in rheumatoid arthritis and must be corrected to obtain best 
therapeutic results 

In rheumatoid arthritis it is difficult to influence a low B M R On 
the other hand, in a large number of patients with mixed and osteo-arthritis, 
the B M R can be increased with thyroid extract Its value in these cases 
is as an adjunct to other forms of treatment and it should never be consid- 
ered as an adequate remedy by itself Successful thyroid medication is 
characterized by reduced nervousness, fatigue and depression, improved ap- 
petite and sleep, and by other signs of constitutional improvement 

Conclusions 

1 The basal metabolic rate was within normal limits in 59 per cent, 
below normal in 24 3 per cent, and above normal m 16 7 per cent of 400 
patients with chronic arthritis 

2 The number of cases showing basal metabolic rates below normal 
was essentially similar in the rheumatoid, the mixed arthritic and osteo- 
arthritic cases However, m the rheumatoid group more cases showed rates 
above normal than in the other two groups 

3 In patients vith mixed and rheumatoid arthritis, the basal metabolic 
rate \aned with the actnity of the disease 

4 The duration of the disease was greater in those patients v ith a basal 
metabolic rate above normal than m those with normal or sub-normal rates 
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5 Small doses of thyroid extract, although not curative per se, fre- 
quently produced some improvement m joint symptoms and raised the gen- 
eral resistance 

6 Thyroid extract is more effective in the mixed form of arthritis and 
m osteo-arthritis than in rheumatoid arthritis 

The authors wish to thank George H Chapman for his advice and help in the preparation 
of the manuscript 
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PLASMAPHERESIS EXPERIMENTS UPON THE 
INFLUENCE OF COLLOID OSMOTIC 
PRESSURE, WATER AND SALT 
IN EDEMA FORMATION ' 

By Arthur C ICerkhof, B S , Ph D , M D , Minneapolis, Minnesota 

Numerous investigators have pioduced edema by a reduction of the 
plasma proteins The reduction of the plasma proteins by repeated bleed- 
ings is called plasmapheresis Leiter 11 2 and Barker and Kirk 3 were the 
first to carry on this work Since that time numerous investigators, chiefly 
Shelburne and Egloff, 4 Lepore, 5 Darrow, Hopper and Carey,® Weech, 
Snelling and Goettsch, 7 Kylin 8 and ourselves 9 > 10 have carried on these ex- 
periments Our method of plasmapheresis has been essentially the fol- 
lowing Five to eight hundred cubic centimeters of normal blood were 
obtained from the right or left ventricle of a normal dog This blood 
was citrated, centrifuged, the plasma thrown away and the cells, after 
having been washed several times with Ringer’s solution, were suspended 
m Ringer’s solution m an amount sufficient to bring them to the original 
volume The dog whose proteins were to be lowered was then placed 
on the table, a right heart puncture was done, and 500 to 800 c c of blood 
were removed depending upon the size of the dog The cells of the first 
dog suspended in the Ringer’s solution were then injected into the jugular 
vein of the second dog The blood removed from the second dog was 
then centrifuged and the cells washed and suspended m Ringer’s solution 
up to the original volume for the purpose of future reinjection Reinjection 
of red cells in plasmapheresis experiments is necessary in order that anox- 
emia be excluded as a factor in edema formation This process was re- 
peated several times a day, depending upon the type of experiment The 
dogs were allowed to drink as much water as they desired during the course 
of the experiment and were given previously determined amounts of eithei 
saline or water by stomach tube at each bleeding A record was kept of 
the weight of the dog, the amount of blood removed, the amount of fluid 
intake, the amount of fluid output, the plasma protein level, the osmotic 
pressure of the plasma colloids, and the amount of edema When we 
first undertook plasmapheresis for the purpose of developing edema m 
dogs, we decided to give only water by mouth, using no saline Both 
Leiter, and Barker and Kirk, ga\e large daily amounts of saline to their 
dogs during the time they uere attempting to produce edema We thought 
that such large amounts of salt would have some effect on the amount 
of edema produced because correspondingly large doses of salt given to 

* Received for publication March 29, 1937 
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a nephrotic patient would be sufficient to bung on massive edema There- 
fore in oui first experiments we gave the dogs only watei We carried 
on several experiments undei these conditions and were disappointed to 
find that we could not pioduce a marked edema Despite the fact that we 
1 educed the blood piotems to levels far below those at which Leiter, and 
Barker and Kirk obtained edema and despite the fact that the osmotic 
pressure of the plasma colloids was far below that of the usual nephrotic 
patient with edema, only a tendency to edema was pioduced Slight edema 
would be formed quite readily whenevei some other factor such as the 
application of stiaps about the legs 01 injury to a vein through frequent 
puncture produced an mciease m venous pressure In one such experi- 
ment (table 1) which lasted over a period of 13 days, the dog was given 
14,500 cc of water and put out 13,730 c c of urine The colloid osmotic 
piessure was reduced to values of 5 6 to 6 9 mm ITg * At autopsy the 
dog showed practically no edema Haring failed to obtain any consid- 
erable amounts of edema by this method, we decided to repeat the experi- 
ment, using saline instead of watei In one such experiment (table 2) 
which lasted over a period of five days, the dog was given 7425 c c of 
saline and urinated only 3820 c c He developed marked ascites and ana- 
sarca A companson of the two tables shows that the colloid osmotic 
pressure was reduced to approximately the same level in both experiments 
Yet in the experiment where saline was given instead of water, the dog 
developed massive edema 

These experiments, of course, lead us to ceitam definite conclusions 
namely, that salt is necessaiy m the formation of edema and that without 
salt, even though the colloid osmotic pressure be reduced to very low levels, 
only little if any edema can result (unless other factors such as a rise in 
venous and capillary pressures develop at the same time) We then at- 
tempted to produce edema m a 24 hour pei lod by repeated bleedings during 
the day Table 3 gives the results of such an experiment Five thousand 
six hundred cubic centimeters of blood were removed by repeated bleedings 
and replaced with red cells and Ringer’s solution m a 24 hour period The 
dog was given 4760 c c of fluid and put out 940 c c of urine We also 
made an attempt to study the salt intake and output on this dog It was 
found that he took in 30 gm of salt during this period and put out 9 25 gm 
in the urine In other words, there was a retention of 5 5 grams of salt 
per liter of water This dog had marked edema at death There were 
500 c c of ascitic fluid and the tissues of the neck and legs showed free 
fluid on section 

Having demonstrated that it was possible to produce edema by reduc- 
tion of plasma proteins m a 24 hour experiment, we decided to attempt 
the following type of experiment (table 4) Instead of suspending the 
cells m Ringer’s solution before reinjecting them, we suspended them m 
6 pei cent gum acacia solution The experiment was carried out in exactly 

* Normal for the dog is 18 6 mm Hg 
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Autopsy showed only slight edema on the legs and body No ascites 
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Table III 


PLASMAPHERESIS EXPERIMENTS IN EDEMA FORMATION 
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Dog had 500 c c of ascites at death Tissues showed free fluid in neck and legs on cutting into them 
Autopsy also showed 150 c c of bloody pericardial fluid 
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9 3 gm of gum acacia were recovered in the urine 
Autopsy showed no edema — no ascites — veins were markedly distended 
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the same manner as the pievious expenment except foi the addition of gum 
acacia The blood piotems weie reduced to levels far lower than those 
necessary to produce edema in any of oui othei experiments However, 
m this experiment the colloid osmotic piessure of the plasma was at nearly 
the normal level for dogs Under these conditions the dog was given 
21 gm of salt and excieted 20 gm of salt At autopsy theie was no 
edema, the tissues were dry, and there was no ascites It then became 
necessary to ascertain how a noi mal dog without any plasmapheresis would 
handle the same amount of water and salt Accordingly, the experiment 
shown in table 5 was undei taken In 24 hours the dog was given 2500 c c 
of fluid, mostly saline and Rmgei’s, and put out 2400 c c of urine He 
took m 21 gm of salt and excreted 20 gm of salt No edema was formed 
These experiments prove conclusively that the maintenance of the colloid 
osmotic piessure at the noimal level by some inert colloid (gum acacia) is 

Table VI 


Summary of Experiments on Plasmapheresis in the Production of Experimental Edema 


Types of Experiments 

Plasma 

proteins 

i Colloid 
osmotic 
pressure 

Excess 

salt 

Edema 

Plasmapheresis 

Dog drinking only water 

Reduced 

i 

Reduced 

Absent 

None 

Plasmapheresis 

Dog drinking saline 

i 

Reduced 

i 

Reduced 

Present 

Marked 

Plasmapheresis replacing plasma with 6% gum 
acacia 

Dog drinking saline 

Reduced i 

i 

Normal 

Present 

None 

No plasmapheresis 

Dog drinking saline 

Normal | 

Normal 

Present 

None 


This table shows that two factors are necessary in the production of experimental edema, 
namely reduction of the colloid osmotic pressure and adequate salt intake 


sufficient to stop any tendency to edema formation Even when the protein 
levels were reduced to rvalues far below the level at which edema usually 
appeals in such an experiment when no gum acacia is given, no edema 
developed These experiments prove conclusively that the tendency to 
edema formation is a function of the colloid osmotic pressure of the plasma 
and would tend to show that one of the main functions of proteins in the 
plasma is the maintenance of a normal colloid osmotic pressure Table 6 
summarizes the experiments on plasmapheresis and shows the effect of 
A^arious factors m edema formation 

Conclusions 

1 Plasmapheiesis experiments on a dog in which the colloid osmotic 
piessuie of the plasma is reduced to levels equal to or below those which 
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cause edema m man will not lead to edema formation or salt retention as 
long as the dog is given only water and a very much restricted intake of salt 

2 The same experiment leads to maiked edema formation and salt re- 
tention when the dog is given normal saline instead of water 

3 Twenty-four hour plasmapheresis experiments in which the proteins 
are reduced to a very low level within 24 hours result m marked edema 
within this short period of time if the dog is gnen saline to drink 

4 Dogs in which plasmapheresis has reduced the protein level below- 
the usual edema- forming level but m which the colloid osmotic pressure of 
the plasma has been maintained by an indifferent colloid, gum acacia, de\ elop 
no edema or salt retention 

5 Normal dogs given large amounts of saline by stomach tube retain 
no w^ater or salt 

6 Retention of salt is due to filtration of protem-free plasma as edema 
Normally functioning kidneys wull not excrete salt if it is prerenally deviated 
as edema by ultrafiltration m the capillaries 
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THE DOCTOR HIMSELF AS A THERAPEUTIC 

AGENT h 

By W R Houston, F A C P , Austin, Texas 

In recent yeais there has been inci easing talk about the broaclei aspects 
of medical service Medical men themselves have been anxiously consid- 
enng not merely the building stones of medicine, but the plan of the entire 
medical structure A great foundation has recently asked us for a free 
expression of opinion concerning American medicine We are asked how 
well is medicine fulfilling its function to society, how can the benefits of 
medical science be best distributed, how shall medicine best be meshed with 
the economic structure? And these questions have led to further question- 
ing as to the values that we have foi distribution We have considered not 
only the question of whether the conduits for conveyance of medical service 
are open, but also the purity of the sources of supply From all this free 
and even voluble outpouring of opinion, it has come to light that despite 
there being many expressions of opinion that aie merely slogan-mongenng, 
expressions with more than a tinge of trade-unionism m them, there is also 
emergent much well-considered thought, the thought of informed and able 
men 

In all this discussion there has constantly echoed one recurring phrase, 
a phrase which it is my purpose to consider here, a phrase that has some- 
times been thought to have grown so threadbare that it has been designated 
as merely a “ smoke-scieen ” to conceal some unavowed purpose, the phrase, 
“ Personal relations between doctor and patient ” 

Those who have most used this phrase have not been the most liberal 
thinkers It has been employed rather by men who heretofoie had been dis- 
posed to regard medicine as a tight, fast-set science, men accustomed to 
emphasize the science, rather than the art, of medicine, men who had 
previously looked askance on discussions of human lelationslnp as the vapor- 
mgs of undisciplined thought But now, from an unexpected quartei of the 
horizon, succor appears In their anxiety to withstand change in the eco- 
nomic relationships of medical practice, these same men speak urgently of 
dangers to the relationship between doctoi and patient This relationship, 
which has received so little consideration m our councils, which has rarely 
been discussed at our medical meetings, has now become a citadel of refuge, 
a chief bulwark against socialization 

A recognition of the importance of the relationships between doctor and 
patient, even though belated, is none the less good This relationship is 
indeed an ovei whelming handicap to any plan for standardizing and mechan- 
izing medical care There are many things m medical work that can be 
standardized, to which methods of shop efficiency can be applied The ap- 

* read at the St Louis meeting of the American College of Physicians, April 19, 1937 
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plication of medical science to the care of swine and cattle has been best 
accomplished by mass standardization The methods of pathology, im- 
munology, clinical research and diagnosis have been brilliantly illustrated in 
our dealing with the domestic animals In my State of Texas far more 
money is spent by the State on its veterinary service than on its public 
health work for human cieatures, some evidence that the State is conscious 
that mass action is efficient m dealing with veterinary pioblems 

What distinguishes veterinary medicine from human medicine is just this 
relationship between doctor and patient It is a relationship that has a long 
history In the early history of medicine, it compnsed all that the doctoi 
had to offer the patient It is only very recently that medicine has had more 
to give A suivey of medical history acquaints us with many illustrious 
names Step by step these men contributed to an undei standing of anatom), 
physiology and to the descnption of clinical syndromes, but if we except 
such courage and consolation as the physician might offer, they had very 
little to give by which the patient could profit Historians sentimentalize 
the practical values of ancient medicine One scans the pages of Hippo- 
crates m vain for any treatments of specific value The pages of medical 
history read like the log of an old-fashioned ocean voyage, m which it is 
noted that on such a day a whale spouted, on such a day a flying fish was 
sighted, or a bit of driftwood, but in which no mention is made of the huge 
prevailing fact that what was constantly seen day by day, almost to the ex- 
clusion of other sights, was the unending green waste of watei And this 
inevitable circumambient ocean is, by analogy, in medical history the “ per- 
sonal 1 elationship between doctor and patient ” 

By this it is not meant to say that doctors didn’t do things for then 
patients They did a gieat deal The need of human beings for action 
when m distress, some sort of action, without much question as to whethei 
the act was wise or foolish, was met Medicine, as the anthropologists tell 
us, was ongmally magic Pharmacology is a late development Medicines 
were prescribed that produced an overt effect, — vomiting, sweating, purging 
In a word, the medicines used were placebos, something to please the 
patient The doctor, himself, by words of cheer and comfort sought to 
please the patient His medicines were merely symbols to remfoice 
this purpose Perhaps I may seem to be stretching the meaning of 
the word, placebo It is ordinarily taken to mean a procedure undertaken to 
gratif) the patient’s desire for active intervention, but which is understood 
by the doctor to be inert and useless Foi example, a bogus puncture 
I here is, however, a second sort of placebo, which seems to be no less 
a placebo, in the employment of which the patient’s attitude is the same, but 
where the doctor s attitude diffeis in that though the procedure is \alueless, 
the doctor esteems it to be valuable For example an ovarian tablet As 
to the first type of placebo little need be said It is a type of treatment not 
uncommonl) used, effective at times }et not held m high esteem The 
second sort of placebo the tvp** v-lnch the doctor fancies to be an effective 
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medicament but which later investigation pioves to have been all along meit, 
is the banner undei which a laige part of the past lnstoiy of medicine may 
be enrolled The heibs of the Indians, the pharmacopeias of the Orient, a 
large pait of the contents of oui oldei books on medicine are made up of 
these placebos in which doctors eironeously had faith Their usefulness 
was in du ect pi oportion to the faith that the doctor had and the faith that 
he was able to inspire in his patients But related to this second group of 
placebos is a third group, a group in which the placebo used while it is be- 
lieved in by the doctoi, is no longei harmless but haimful, sometimes very 
dangerous It would seem pecuhaily conti adictory to speak of the painful 
and dangerous placebo, yet men are so constituted that they feel the need in 
dire extremity of lesorting to diead measures Neivous patients, in pai- 
ticular, feel that a certain standing and sanction is bestowed on then maladies 
when violent theiapeutic measures are used 

The great lesson, then, of medical history is that the placebo has always 
been the noun of medical practice, that it was only occasionally and at great 
intervals that anything really serviceable, such as the cure of scurvy by fresh 
fruits, was introduced into medical practice By and laige, the doctors were, 
as reported by that sane and shrewd observei , Montaigne, a danger to their 
patients The medical historian is apt to mislead us when he speaks of the 
learned and skilful doctors of the past While undoubtedly exceptional in- 
stances might be unearthed to show that these physicians accomplished some- 
thing for the somatic good of their patients, in the large view we are forced 
to lealize that their learning was a learning in how to deal with men Iheir 
skill was a skill in dealing with the emotions of men They themselves weie 
the therapeutic agents by which cures were effected Their therapeutic pro- 
cedures, whethei they weie ineit or whether they were dangerous, weie 
placebos, symbols by which then patients’ faith and then own was sustained 
The history of medicine is a history of the dynamic power of the lelation- 
ship between doctor and patient Through centimes when doctors weie 
doing more haim than good this dynamic foice has sustained the medical pio- 
fession in the esteem of their clientele, it has inspired their fellow citizens 
with such faith in its values that they were willing to give economic suppoit 
to the doctor However little the doctor had to offei it was to him that men 
turned m the distress of illness When we observe the honor and emolument 
bestowed on the physician throughout the ages we aie foiced to exclaim, 

“ Oh rare cogency of the 1 elation between doctor and patient ” 

The scene has changed With the name of Pasteur we associate an 
increasingly rapid acceleration in our emancipation from the sway- of the 
placebo The piestige of medicine has constantly mounted higher and higher 
and this prestige lests on a solid foundation So rapid have been the ac- 
quisitions m bacteriology, immunology, in sanitation, so mcieasmgly efficient 
have we become m hygiene, in dietetics, m surgery, m the executne distri- 
bution of the scientific plans tlnough depaitments of health and organiza- 
tions for nursing, so gieat has been the eagerness to acquire new knowledge 
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and to institute fresh researches, that we have been tempted to foiget 0111 
origins, the long histoncal past of “personal lelations between doctor and 
patient” Not that there aie not enough lemmders of it The relation 
between nostrum-vendors and their patients, between cluropiactoi and 
patient, between quack of whatever stripe and patient should suffice to remind 
us of our past The fact that States and legislatures have shown themselves 
so kindly disposed towards the chailatan and his placebos gives one to see 
how stiongly entrenched m the popular mind is the precedence of the healer- 
patient relationship over the claims of somatic medicine No one considers 
applying the principles of osteopathy to pigs and steers, because osteopathy 
is a human relationship, a “ personal relation between doctor and patient ” 
It is not through cults that exploit personal relationship but through our 
knowledge of bacteriology, immunology and dietetics as embodied m \ eter- 
mary science that the legislatui e is expecting to see s\\ me and cattle brought 
sound and healthy to the slaughter pen 

What is the something more, something different from the veterinary 
medicine that the patient expects when he goes to the doctor? It is certain 
that were he subjected to Socratic questioning no verj clear answers could 
be had The patient is aware of the doctor’s prestige but he is unaware of 
what sort of foundation it rests on Between what he expected as magic 
potion or compelling ritual from the doctor-priest and what he expects from 
scientific medicine there lies a bond of kinship For many a patient the 
drug prescription is still heavily tinctured with magic, for him the doctor 
is a medicine man, a drug-giver, and it may be regarded as an ameliorating 
circumstance that when such a patient strays off after a drugless cult m 
addition to being in revolt against common sense, he is also in revolt against 
outworn superstition 

But what the patient most imperatn ely demands fi om the doctor is, as 
it always was, action However the doctor may spar for time by delays 
of diagnostic study, these delays only whet the patient’s appetite for decisne 
action In a large and constantl} growing number of instances the physi- 
cian is able quite satisfactorily to lender the service expected of him When 
it is a question of diabetes or myxedema, amebiasis or syphilis, beriberi 
or macrocytic anemia, the phjsician sets about Ins work with resolute con- 
fidence In the group of diseases for which nursing care is our chief resort, 
bronchial pneumonia, t)phoid ferer, and the rest, the line of procedure is 
scarcely less well-defined In situations of utterly hopeless outcome the 
ph) sician at least understands that consolation and the relief of suffering is 
his role 

But what of the patients who fall into none of these classes? What 
propoi tion are the} of all those that seek treatment? Svdenham estimated 
that the} comprised a sixth of all his patients Charles Emerson, in his 
recent book, estimates them as half, and estimates further that half the 
s} mptomatolog\ of the somatically ill is nervous These patients are even 
more demanding than the somaticalh ill for action As a class the} are 
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little inclined to listen to sheer reasoned counsel, howtvei adioitly it may 
be worded They aie usually disposed to question the diagnosis if told 
they have no somatic disease The approval of these patients is essential 
to the doctoi’s success m practice What can he do? What he veiy often 
does is to treat them with placebos, coupling the placebo with such sugges- 
tions for impioved mental hygiene, and better ways of living as he can 
sandwich in If reproached for degrading the pharmacopeia to the role 
of placebo, these men retort, “Well, after all, a man has to be practical” 

Often enough, doctois of little critical discrimination come to believe 
m the placebo just as their faith is able to impart to the patient the faith 
that heals, and the faith seems to be justified by its fruits Such men argue 
hotly for their placebos, since it is a well-known trait of character that ire 
is engendered by matters of faith, not by matters of demonstration, men 
fight for a belief, not for a statistical deduction These are they that loudly 
affirm “ thou shalt have no other placebos before mine,” and pursue with 
bitterness the alien placebo-mongerers of another cult 

When thoughtfully considered, this situation is not one to be regarded 
with comfort Medical men are not without misgivings about the spurious 
psychotherapy that they are under constant temptation to practice Yet the 
path to development of a better psychotherapy is full of obstacles The 
doctor’s training in the laboratory and the ward has offered few opportuni- 
ties for the development of any aptitude in dealing with the pioblems of 
personality Doctors consider that their vocation is to deal with things 
that can be weighed and measured and that the reactions of the cerebral 
cortex and the autonomic nervous system are too intangible for them to deal 
with As a distinguished member of this body, and contributor to this 
program recently wrote me 

“ I suppose that I am particularly bittei about the people whom we may 
as well call neurotics, who, as you say, take up so much of an internist’s 
time They are the people who drove me out of practice I never could 
see any sense in paying any attention to them because, as vour word picture 
of them so graphically shows, they have neither sense, nor gratitude, nor 
any idea of cooperation, nor any qualities that might endear them to man, 
woman or child 

“ j cannot understand why those of us who have trained ourselves to 
take care of people who have organic disease can’t be allowed to take care 
of organic disease Why won’t these people take our word for it that there 
is nothing the matter with them and let it go at that? I suppose I have as 
many somatic sensations as anybody on earth but I explain them to myself 
m a physiological way Why can’t an intelligent neuiotic take the same 
sort of advice that I give myself? There seems to be no way of handling 
them except that sort of semi-quackery that some highly respectable mem- 
bers of our fraternity are able to get away with so successfully ” 

Here is a credo There is a confession of faith It has led a highly 
successful internist to give up lus practice so he savs, and seek other emploj- 
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ment It is as though one said “ I don’t like feces,” and refused to treat 
dysentery or cholera The brain and nervous system are organs of the 
body, their functioning is observed in behavior and feeling Now, when it 
has become a pride of medical research that we study function, when studies 
of the function of the heart, the kidneys, the liver, are constantly multiplied, 
why refuse to consider the functions of the master tissues, — the brain and 
vegetative nervous system ? Wouldn’t it be about like refusing to consider 
disorders of the circulation though admitting a willingness to treat another 
system of the body ? 

And yet the above statement is one of the most logical statements that 
could be made It is as logical as the rack and the faggot for the heretic 
What could be more logical — when eternal torture in hell awaits the heretic 
— how humane to torture him now in order to spare him endless torture 
The flaw in the logic is that there is no hell of eternal torture, the flaw in 
the logic of my correspondent is that behavior and feeling do not subsist 
m some separate ghostly realm but form a part of the organic activities of 
man The postulate that underlies my correspondent’s viewpoint is physi- 
ologically untenable 

And another thing — a rather base practical point to which I would like 
to invite you — is that my correspondent’s view won’t pay out Not to refer 
to the fact that it has driven him from the practice of medicine (he is 
spoofing about that), a much worse thing is it will tend to drive patients 
away and drive many doctors to penury In Germany this viewpoint has 
long existed It was expressed by the Chancellor of Washington University 
today when he said, “ The doctor had better stick to Ins last ” The result 
of this credo in Germany has been that the offices of doctors are empty while 
those of naturopaths overflow, that quacks abound as nowhere else, that 
finally the Hitler Government has set up the quack as the State Medicine 
The Fuhrer m medicine is a Naturopath 

An even greater obstacle, however, lies in the patient himself The 
patient’s philosophy is usually the traditional one that the mind and body are 
quite distinct affairs, that he has come to see the doctor about his body, and 
that if the doctor begins to talk about psychic matters he is being cheated 
There was a certain admirable unity in primitive days when the doctor-priest 
offered the magic potion to exorcise the demon of sickness That unit}’ 
has been lost We now face a hopeless dichotomy It will be an uphill 
road to try to explain to the patient the unity of the organism, that mind 
is an aspect under which the integrated body is to be regarded, that the 
soul represents the interplay between the organism and its external and in- 
ternal environment Am, such talk the patient Vv ould regard as an evasion, 
as making light of his trouble, and the phcsician who expounds such views 
may find that Ins patient will seek another who is more in accord with Ins 
ovn \ lewpoint, and, as he will doubtless believe, possessed of a keener ap- 
prehension of the diagnostic problem 

But it is time to turn from the question of difficulties and consider 
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the search for a possible solution to this question of how to deal with the 
75 per cent of nervous symptoms which present themselves m our patients, 
to consider dealing with them in some more thoi ough-going way than 
through the employment of tonics and sedatives, to seek whether there maj 
not be something more admirable than the resort to placebos In the first 
place it may be asked, can neivous symptoms be studied and dealt with by 
the methods of the exact sciences 

I have recently read a little book, “ Einfluss der Gemutsbewegungen auf 
den Koiper” In this account of the influence of emotional disturbances 
on the body, I find some 16 pages of bibhogiaphy devoted chiefly to a 
record of experiments, most of which attempt to weigh and measure those 
things that we are wont to call intangible There are innumerable experi- 
ments recording the effect of emotion, not only on heart rate and blood pres- 
sure but on the size of the heart, not only on the titer of acidity of the gastric 
juice and on gastric motility but on the position of the stomach, not only on 
the frequency and amount of urinary output but on the chemical composition 
of the urme, experiments that indicate the effect of emotion on blood chem- 
istry, on electrical reactions in the skin Much of this subject matter was 
finely developed m Dr Cannon’s oration last year These studies go far 
to show that what we have called intangible is really tangible Emotional 
life does, it is true, admit of exact scientific study From a consideration 
of these experiments we will indeed get many fruitful conceptions of great 
help in practical daily work Physiological laboratories, however, deal as 
a rule with brief and elemental emotions They have not yet arrived at the 
point where they can take account of these neuro-muscular dispositions 
that are concerned m hope and courage, in depression and loss of confidence, 
m the long rankling of envy or the serenity of peaceful acquiescence Sug- 
gestive as are these studies, they do not put into our hands diagnostic instru- 
ments for the study of our nervous patients Noi do they tell us in any 
unequivocal way what we must do for them 

Another solution that has in recent times been much emphasized is that 
the practitioner of medicine should acquire the psychiatric viewpoint There 
must be a closer liaison between psychiatry and medicine There can be no 
doubt that internal medicine not infrequently is biased toward an explana- 
tion of symptoms as necessarily due to structural and chemical change when 
the true explanation lies in a disturbance of the emotional life Nothing 
would seem more logical than that the psychiatrist, through his familiarity 
with the gross disturbances of reaction and behavior, should bring us help 
m dealing with milder disturbances As the late Dr Salmon pointed out, 
we cannot refuse to the study of the neuroses our active concern for the 
very good reason that we have accepted from the state the responsibility 
for the care and direction of the insane If we accept the responsibility 
for the care of advanced sickness of the soul, we must all the more be at- 
tentive to an incipient sickness , , 

There can be no doubt that there does exist a chasm between psychiatry 
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and medicine A circumstance that tends to widen the chasm is the pro- 
found reluctance of the nervous patient to be placed in the category of 
psychiatric patients He insists, “ I am not crazy,” and resents even the 
suggestion that he may have symptoms that are not of somatic origin It 
might be an excellent thing if all nervous patients could be cared for by 
skilled psychiatrists, but m many instances the very crux of the difficulty is 
that the patient does not consider himself a nervous patient The battle 
in many cases would be nearly won if the patient could be induced to place 
himself m the hands of a psychiatrist, but actualh the heat of the battle is 
over befoie the malady encounters its proper antagonist 

It is indeed true that the psychiatrists have contributed much to our un- 
derstanding of the nervous patient, but the practitioner is likely to feel that 
the psychiatrist he knows is chiefly concerned with the problems of custodial 
care and has small opportunity to become conversant with such organ 
neui oses, such emotional problems as are daily encountered m practice He 
scarcely understands that by the psychiatric outlook is meant a consideration 
of the broad issues of the dynamics of personality 

If the practicing physician turns to the school psychologists for aid, 
his findings may prove to be even more barren Non-medical psychologists 
are at a considerable disadvantage in that they do not giv e sufficient weight 
to the problems of sleep and diet, the systole and diastole of effort and 
lepose 

One cannot advance against the disorders in the emotional sphere by 
mere reasoning By the emotional sphere is meant not merely fear, rage 
and sex-love, but the whole inner reaction-mechanism, the reactions of single 
organs, of functional systems, the reactions of mood, of desire, of the in- 
clinations and vital drives of the integrated organism It is these great 
vital tendencies that the psychobiologist conceives as furnishing the motive 
power Their chief seat is the thalamus, the basal ganglia , their expression 
is through the autonomic nerv ous system The intellect, the cortex is their 
servant, its mission to find means for their satisfaction If the mind is the 
steering wheel, the emotional life is the motor, 01 a better analogy, the vital 
tendencies dictate the direction and the goal while the mind finds the path that 
leads thither It is well to seek new analogies to reinforce the truth that 
reason is servant, that vital tendencies as expressed in the emotional life are 
master 

As the patient faces the doctor he believes in certain things about himself 
which the doctor doesn’t believe The patient has faith m his malady 
which the doctor doesn’t share Faith is belief It is a belief m which the 
thalamus has a stronger share than the cortex The doctor’s 1 easonable hope 
for cure rests on making such env ironmental changes as will alter the emo- 
tional status of his patient The em ironmental factor of most moment is 
likel) to be the phjsician himself He will prevail if his faith is stronger 
than the patient s faith Ic) reasoning will not suffice A strong enough 
faith, even in his placebos, maj be enough, but as knowledge advances faith 
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in placebos declines The faith needs a film foundation How shall such 
a foundation be laid? 

A gieat deal is said about changes to be made m the patient’s outlook 
and viewpoint Not much about what the emotional attitude of the doctor 
shall be Faith is an emotional attitude of warm confidence towaul a 
situation Freud, m discussing the “ personal relationship of patient to 
doctor” asserts that for success in the relationship the patient must loie 
the doctor, the so-called tiansference This conti lbution to scientific ex- 
position of the doctor-patient relationship is nothing to startle us He 
doesn’t say that the doctor must love the patient Yet the doctoi’s attitude 
toward the patient is perhaps more fundamental than the patient’s attitude 
toward the doctoi John Dewey, m his book, “ A Common Faith,” has 
shown that the faith to which all wise men, of whatevei lace or creed, may 
subscribe is a humanistic faith, and may be expressed as a sublimation and 
1 emf orcement of those human lelationships that are cherished by every man 
He must be a father filled with wise benevolence, a brother with conscious- 
ness that he shares in embryo all the weaknesses and fiailties of the patient, 
a friend that knows the art of showing himself friendly 

Every man knows that emotional attitudes aie more readily communi- 
cated than ideas A dog or a child can understand an emotional attitude 
The simplest souls can grasp the thalamic component of belief The subtlest 
mind also yields to the persuasive drive of emotion, to the affective situation 
in which he finds himself The dweller in the Orient unconsciously acquires 
enough of the spirit of acquiescence and inner calm to gam the low arterial 
tension of Oriental neighbors The faith that heals, heals not through 
argument but by contagion But to heal, faith must have substance A 
speculative balance of probability is not enough The faith that heals must 
have deep roots m the personality of the healei A recent best seller m the 
realm of popular psychology, "The Return to/Rehgion,” wntten by a well- 
known psychologist, suggests as a cure for the feebleness of the doctor m 
the doctor-patient relationship that he return to the utes and formulas of the 
church It is true that these express in fit and beautiful words many truths 
that seem to fade and perish when put into the clumsy terms of science 

But this suggestion won’t help us The faith about which leservations 
are kept has no living force The faith that will avail the doctor must be 
^rounded in his own psychobiologic conceptions One of the most hopeful 
moves m medical education is teaching to first-year students the ele- 
ments of psychobiology A system of belief is implanted best in the young 
It would be my suggestion that psychobiology be taught m the premedical 
Years that the "doctor-patient relationship be the beginning of medical study 
A deep insight into this fundamental philosophy is a chief concern of the 

internist , , 

I know no shoit definition of the word “internist, but I conceive of 

him that he is a type of general practitioner who, having delegated to workers 
in special fields a large number of his cares, has a special opportunity to gam 
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a vantage-point from winch he can get a laiger suney of the field of medi- 
cine From this vantage-point he can see what problems pi ess most in- 
stantly for solution He it is who most coriectly can select the point where 
therapeutic emphasis should fall, can judicially assay the woith of the lival 
claimants for priority in dealing with the sick man’s problem 

To him then we would best address the cpiestion, “ How can the ‘ personal 
relationship between doctor and patient’ be made moie fiuitful for good ? 
How can the doctor himself, as a therapeutic agent, be lefined and polished to 
make of him a more potent agent ? 

“ What shall be the foundation of his faith ? Is he to employ the place- 
bos that he scorns when employed by the uncultured, 01 is he to find a waj 
to educate his public to demand something different, something far bettei 
of him' 1 ” I leave this discussion m the form of a question, but a very 
pertinent and pressing question A light answei will lead to the physician’s 
occupying a position of even greatei dignity m the social order than the high 
place he now holds 
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OF DOCTOR JOSEPH HERS El PRATT 

ABSCESS OF MEDIASTINUM FOLLOWING ACUTE 

TONSILLITIS r 

By Chester S Keefer, M D , F A C P , Boston, Massachusetts 

An abscess of the mediastinum is a raie complication of hemolytic 
streptococcal infection of the throat Recently such a case was obseived 
and, following suigical treatment, the patient recovered completely A 
summary of the case follows 


Case Report 

Following an acute tonsillitis and phaiyngitis, a man develops painful and dif- 
ficult swalloivmg, pain between the shouldei blades, fcvei, and leukocytosis Ei- 
ammation shoived signs of a mass in the postcnoi mediastinum Abscess containing 
hemolytic sti eptococci di anted Rccoiciy 

A man, 46 years of age, was admitted to the Boston City Hospital on account of 
fever and sore throat Five weeks previously he had an attack of coryza and ton- 
sillitis but it was not severe enough to confine him to bed He continued with his 
daily work for two weeks, when he was forced to remain at home on account of chills, 
fever, and difficult and painful swallowing This was accompanied by attacks of 
coughing which were productive of mucopurulent sputum During the third week 
of his illness the chills and fever continued and the pain and difficulty m swallowing 
increased In addition, he had some pam and discomfort about the base of the neck 
which radiated into the occiput during swallowing The temperature gradually 
became lower and he felt somewhat improved insofar as his sore throat was con- 
cerned, but the dysphagia continued 

The physical examination showed a man who was acutely ill and pale He had 
very few complaints but it was difficult for him to swallow liquids or solid foods The 
temperature was 101 5° F The throat was red and the pharynx seemed edematous 
and swollen Palpation of the pharynx failed to reveal any localized mass although 
the mucous membrane was swollen The lymph nodes of the neck were not enlarged, 
and the thyroid was not palpable The trachea was m the midline and it could be 
moved lateralward without discomfort, it mo\ed up and down on swallowing but this 
caused some discomfort There was no swelling of the neck and no areas of tender- 
ness on deep pressure The movements of the cervical spine did not seem limited 
in extent The examination of the chest failed to show any abnormal areas of prom- 
inence and the superficial veins of the chest wall and the jugular veins were not 
swollen There was no retromanubrial dullness, no displacement of the heart or 
mediastinum laterally The lungs were clear throughout The heart was in normal 
position and the sounds were clear Over the upper dorsal spine there was dullness 
extending from the first to the fourth dorsal spine, and over this area the whispered 
voice and breath sounds were distinct and bronchial m character, but aside from 
these abnormalities there was nothing distinctly abnormal to be made out on physical 
examination of the chest 

* Received for publication July 27, 1937 

From the Thorndike Memorial Laboratory Second and Fourth Medical Services 
(Harvard), Boston City Hospital and the Department of Medicine Harvard Medical 

School, Boston 
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Fig 1 Roentgen-raj s of chest in patient A\ith abscess of mediastinum (1) Roentgen- 
ray on first day of admission (2) Roentgen-ray on fourth dav of hospital \isit — note the en- 
larging mediastinal shadow (3) Roentgen-ray of chest 4 da\s after operation (4) Roentgen- 
raj of chest 2 months after operation 
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Ihe abdomen was soft and no organs were palpable Ihe extremities, genitalia, 
and reflexes were normal 

Laboratory examinations showed 3,860,000 led blood cells per cubic millimeter 
and hemoglobin of 74 per cent (Sahli) The total white blood cell count was 25,000 
per cubic millimeter with 85 per cent polymorphonuclear cells The urine was clear 
and normal 

The roentgen-ray examination showed the heart in normal position, the lung fields 
cleai In the superior mediastinum there was a bilateral rounded shadow with con- 
cave borders, slightly more prominent on the light side than the left It was dis- 
tinctly supra-aortic, and it had not displaced the trachea laterally nor the aortic arch 
downward (figure 1) 

Fluoroscopic examination showed that this shadow was retro-esophageal and in 
the posterior mediastinum The esophagus was displaced anteriorly and slightly to the 
left As the barium entered the esophagus, it paused momentarily at this area before 
passing downward 

In summary, then, a man had an acute tonsillitis and pharyngitis which was fol- 
lowed by difficult and painful swallowing, fever, and leukocytosis Examination of 
the chest showed decreased resonance and increased whispered voice sounds over the 
upper dorsal spine, a bilateral rounded shadow in the superior mediastinum by roent- 
gen-ray, and anterior displacement of the esophagus by fluoroscopy From the clini- 
cal course of the illness, together with the above findings it seemed highly likely that 
the process was an abscess in the postenor mediastinum This clinical diagnosis was 
supported by surgical operation 

Course of Illness The course of the temperature is shown in figure 3 On the 
seventh day of his hospital admission Dr I J Walker operated by entering the pos- 
terior mediastinum, resecting a portion of the second, third, and fourth ribs close to 
their articulation with the spine, and opened an abscess containing 300 c c of thin 
purulent material The pleura was not entered and a drain was inserted Following 
the operation there was an increase in the temperature for several days, but it grad- 
ually subsided and returned to a normal level within 14 days The pus from the 
abscess contained a pure culture of hemolytic streptococci and the drainage was pro- 
tuse for several weeks Due to the anemia, he received two blood transfusions and 
improved considerably After several months the cavity gradually diminished so that 
very little drainage was evident He gained weight and felt greatly improved 
When he was seen two months after the operation, he appeared well, had returned to 
work, and there was only a small draining sinus in the back 

Comment 

The subject of abscess of the mediastinum has been discussed most 
thoioughly in the classical monograph of Hare 1 on mediastinal diseases 
More recent essays on the subject are those of Neuhof, 2 Fischer, 3 Lerche, 4 ’- 
Lambert and Berry,® Heuer, 7 Graham, Singei and Ballon, 8 Farnum, 0 and 
Malnekoff 10 

In the present case, it seems likely that the infection of the posterior 
mediastinum resulted from an extension of the infective piocess in the 
pharynx to the retrovisceral space The anatomical relations are illustrated 
m figure 2, which is reproduced from Lerche’s 4 paper It is seen that the 
letro visceral space extends directly from the pharynx at the base of the skull 
to the postenor mediastinum The other possibility, of course, is that the 
abscess arose fioni suppurating lymph nodes in the posterior mediastinum 
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This type of infection has been studied extensively by Leiche 5 who em- 
phasizes the impoitance of mediastinal lymph node infections in the causa- 
tion of mediastuntis It is analogous to the retrophaiyngeal lymph node 
infections with abscess formation in children, the main difference being in 
the location of the infection 

In general, acute mediastuntis is uncommon but, inasmuch as a small 
number of these cases are of such a nature that they can be treated surgically, 
it is of importance that they be recognized For purposes of discussion, it 
is convenient to divide these cases into two main groups (1) the diffuse 
phlegmonous variety and (2) localized abscesses of the mediastinum In- 
asmuch as the diffuse phlegmonous variety may be only a part of a more 
widespread infection and therefore not amenable to treatment it can be 
dismissed from the present discussion 

Localized abscesses m the mediastinum can be divided, according to the 
situation of the suppurative process, into abscesses in the anterior or pos- 
tenor mediastinum This division is of considerable significance insofar 
as treatment is concerned 

Abscess of the Antenoi Mediastinum An abscess in the anterior medi- 
astinum results from (1) an extension of an infection from the neck, 
such as erysipelas, or infection following surgical operations, (2) an os- 
teomyelitis of the sternum, (3) suppuration of lymph nodes, (4) an exten- 
sion of an infection from the lung to the mediastinum An abscess in this 
location tends to extend to the exterior and may present m the suprasternal 
notch or at the anterior border of the sternomastoid muscle It may gravi- 
tate downward and cause a painful, tender area in the region of the xiphoid 
Rarely such abscesses may point beneath the sternoclavicular region or 
perforate into the interspaces in the pai asternal line 

Abscess of the Postenoi Mediastinum An abscess in the postenoi 
mediastinum results from an extension of an infection from the retro- 
pharyngeal space or from the esophagus Other causes are extension of an 
infection from the spine, abdomen, lung, oi pleural cavity These abscesses 
show only a slight tendency to appioach the surface and they commonly 
extend upwards or downwards m the mediastinum They may rupture 
into the pleural cavity, the trachea, bronchi, esophagus, or pencardium 
Indeed, when they are unrecognized or neglected they may even point in the 
posterior triangle of the neck or extend to the retroperitoneal space and 
appear in. the groin 

Symptoms and Signs Ref ei able to the Chest oi Extension of the Infec- 
tion to a Neighboi mg Oigan In the main, symptoms arising from pres- 
sure of various anatomical stiuctures of the mediastinum aie less con- 
spicuous with an abscess than with a neoplasm, and at the onset the symp- 
toms of infection predominate, it is only later that the symptoms and signs 

of compression occur ,,, , , , . 

Pam beneath the sternum and radiating into the back, or pam between 
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the shouldei blades or referred along the intercostal nerves on one side are 
common features 

The untatne phenomena consist of cough, dyspnea, painful and/or 
difficult swallowing, and painful movement of the trachea, or paioxysmal 
h) pei tension Dysphagia is present when the process is situated m the 
posterior mediastinum and wheezing lespiration occurs when there is com- 
pression of the trachea 01 bronchi , on rare occasions the bronchi may be 
compressed to such an extent that atelectasis occurs 

On occasions, the development of a mediastinal abscess is so insidious 
that it may be obscured by the symptoms and signs resulting fiom the ex- 
tension of the piocess to a neighboring organ The various paths of ex- 
tension of an infection fiom the neck or mediastinum haie been studied 
extensivel) by Lambert and Beriy, 0 Fuistenberg and Yglesias 11 and Coller 
and Yglesias 12 It is well to be familiar with the \arious possibilities, since 
foci of infection may appear in \arious areas and have their oiigm m the 
mediastinum Thus, one may find extrapleuial abscesses, empyema, ab- 
scesses m the neck, or perforation of the tiachea, bronchus, esophagus, or 
lung More rarely the infection extends to the pericardium the peritoneum 
or the retroperitoneum Infections m these areas, then, should call one’s 
attention to the mediastinum as a possible focus of infection 

Roentgen-Ray Examination of the Chest The roentgen-ray of the 
chest will show unilateral or bilateral triangular shadows with the apex 
pointing caudad and superimposed on the heart shadow, or there are rounded 
or triangular shadows in the superioi mediastinum There may be an 
associated empyema or extra-pleural abscess which obscures the lung fields 
In the case of abscesses in the posterior mediastinum, the esophagus is often 
displaced anteriorly and to either side of the midline All of these signs 
should be looked for and, vdien they are present, the diagnosis of mediastinal 
abscess should be entertained The examination of the patient under the 
fluoroscope should include both an anterior-postei lor new as well as a 
lateial one The roentgen-ray diagnosis has been discussed recently by 
Ivornblum and Osborn 13 

Diagnosis of Mediastinal Abscess The diagnosis of an abscess of the 
mediastinum depends upon the following featuies 

1 A histoiy or the presence of a condition which is capable of causing 
a mediastinal infection 

2 The constitutional symptoms and signs of an infection 

3 The localizing symptoms and physical signs in the mediastinum due 
to imolvement of various anatomical structures 

4 Signs resulting from an extension of the process to neighboring 
organs 

5 Characteristic roentgen-ray findings in the chest 

6 Finding an abscess on exploration 
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When the above features are present one is justified in making a diag- 
nosis of acute mediastinal abscess 

Treatment The diagnosis should be made as early as possible, inas- 
much as the only possibility of recovery is surgical drainage of the abscess 
There are, of course, the exceptions m which the abscess is diamed by rup- 
ture into a bionchus D or the esophagus, or by aspiration 10 These instances 
occasionally occur when the abscess is overlooked and, while recovery may 
follow such a ruptuie, it is more common for death to follow such an 
accident 

In the present case, the posterioi approach w 7 as used with success Othei 
methods which aie recommended aie diamage of the abscess through an 
incision m the neck with a drainage tube inserted into the mediastinum 
from this point 

Summary and Conclusions 

A case of abscess of the postenor mediastmum following tonsillitis due 
to hemolytic streptococcus infection is recorded Complete recovery fol- 
lowed suigical drainage of the posterior mediastinum The clinical featuies 
and the couise of these abscesses are summarized 

BIBLIOGRAPHY 

1 Hare, H A The pathology, clinical history and diagnosis of affections of the medi- 

astinum other than those of the heart and aorta, 1889, Blakiston, Son and Co , Phila- 
delphia 

2 Neuhof Acute infection of mediastinum, Jr Thorac Surg , 1936, \i, 184 

3 Fischer, R C Abscess of mediastinum, Jr Thorac Surg , 1936, vi, 212 

4 Lerche, W Suppuration m the posterior mediastinum, Arch Surg , 1924, vm, 247 

5 Lerche, W Infected mediastinal lymph nodes as a source of mediastimtis, Arch Sui g , 

1927 , xiv, 261 

6 Lambfrt, A V S , and Berry, F B The mediastmum Paths of extension of infec- 

tion from focus in mediastinum, Arch Surg, 1927, xiv, 260 

7 Heufr, G Surgery of the thorax, Nelson Loose-Leaf Living Surgery, 1927 

8 Graham, E A , Singer, J J , and Ballon, H C Surgical diseases of the chest, 1935, 

Lea and Febiger, Philadelphia, Pa 

9 Farnum, W B Acute suppuration of the mediastinum, N Y State Jr Med, 1935, 

xxxv, 724 

10 Malneroff, B S Acute mediastinal abscess, Am Jr Dis Child , 193, xxxix, 591 

11 Furstfnberg, A C , and Yglesias, L Mediastimtis A clinical study with practical 

anatomic considerations of neck and mediastinum, Arch Otolaryng , 1937, xxv, 539 

12 Colifr F A, and Yglfsias, L The relation of the spread of infection to fascial 

planes in the neck and thorax, Surgery, 1937, 1 , 323 

13 Ixornblum, C and Osborn, L H Mediastimtis, Am Jr Roentgen and Rad Ther , 

1934, xxxn, 23 



AN ARTICLE CONTRIBUTED TO AN ANNIVERSARY VOLUME IN HONOR 
OF DOCTOR JOSEPH HERSEY PRATT 


CORONARY ARTERY DISEASE, A HISTORICAL 

SKETCH ! 

By Frank T Fulton, Pi ovidence, Rhode Island 

Interest in any subject is usually accentuated by some study of its early 
history, and in connection with some of the now well understood diseases a 
fascinating story may be written 

Medical students of 20 years ago seldom, if e\er, heard of the clinical 
diagnosis of coronary thrombosis Angina pectoris on the other hand 
was frequently discussed, that diagnosis, when made, carried with it m the 
minds of most, the sentence of a short life, terminating m sudden death 
Now-a-days coionary thrombosis is up for daily discussion m a routine 
hospital visit, a fairly good guess can be made as to what artery is out of 
function and to the sui prise of many, more than half of the patients go on 
to a satisfactory recovery 

This short sketch will make no attempt to cover clinical or pathological 
detail but will deal with incidents and men and their places in the develop- 
ment of our knowledge of coronary artery disease The story, m this in- 
stance, as everyone knows, really began with William Heberden, whose first 
observations were made public in 1768 These were repeated at a meeting 
of the Royal College of Physicians in London Even at the risk of tedious 
repetition, some of his description will be quoted He had just been re- 
ferring to the various types of chest pain, vague, inconsequential and other- 
wise Then he said 

But there is a disorder of the breast marked with strong and peculiar symptoms 

and not extremely rare, which deserves to be mentioned more at length The 
seat of it, and sense of strangling, and anxiety with which it is attended, may make it 
not improperly be called angina pectoris 

They who are afflicted with it, are seized while they are walking (more especially 
if it be up hill, and soon after eating), with a painful and most disagreeable sensation 
in the breast, which seems as if it would extinguish life, if it were to increase or con- 
tinue, but the moment they stand still, all this uneasiness vanishes 

In all other respects, the patients are, at the beginning of this disorder, perfectly 
well, and in particular have no shortness of breath, from which it is totally different 
The pain is sometimes situated m the upper part, sometimes in the middle sometimes at 
the bottom of the os stcnn, and often more inclined to the left than to the right side 
It likewise very frequently extends from the breast to the middle of the left arm 
I he pulse is, at least sometimes, not disturbed by this pain, as I have had opportunities 
of observing by feeling the pulse during the paroxysm Males are most liable to that 
disease, especially such as have passed their fiftieth jear 

After it has continued a year or more, it will not cease so instantaneously upon 
standing still , and it will come on not only when the persons are walking but when 

* Recen ed for publication August 14, 1937 
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they are lying down, especially if they he on their left side, and oblige them to rise) 
up out of their beds In some inveterate cases it has been brought on by the motion 
of a horse, or a carriage, and even by swallowing, coughing, going to stool or speak- 
ing, or any disturbance of nnnd In one or two persons, the pain has lasted some 
hours, or even days , but this has happened when the complaint has been of long stand- 
ing, and thoroughly rooted in the constitution once only the very first attack continued 
the whole night 

I have seen nearly a hundred people under this disorder, of which number there 
have been three women, and one boy 12 years old All the rest were men near, or 
past the fiftieth year of their age 

The termination of the angina pectoris is remarkable For if no accident inter- 
vene, but the disease go on to its height, the patients all suddenly fall down, and 
perish almost immediately 


One hunched and forty-three years later, before the same society, Sn 
William Osier, m his second Lumleian lecture said “ Had Heberden listened 
to my first lecture he could have remarked very justly ‘Well 1 they have not 
got much ahead since my day ’ In descriptive symptomatology we have not, 
and among 100 cases of angina pectoris there is no reason why Heberden 
should not have met all the important anomalies and complications He had 
the good sense not to say much about the cause of the disease, and the good 
fortune to get veiy close to the truth m what he did say ” 

Contemporary with Heberden, were John Hunter, Edward Jennei and 
John Fothergill These four weie all in more or less intimate association 
with each other It is of interest to note the possibility of discussion and 
conference between these men who, during the life of Hebei den, cleared up 
this subject in such a way that little was added to it for another hundred 


years 

Hunter, himself, as everyone knows, was a victim of the disease He 
was the greatest of the group, being ranked by Garrison along with Pare 
and Lister as one of the three gieatest surgeons of all times He was 45 
years of age at the time of his first attack of angina, with which he was to 
be tonnented for 20 years Knowing his ailment he said, “ My life is in 
the hands of any rascal who chooses to annoy and tease me ” In a fit of 
an°-er at a meeting of the governors at St George’s Hospital, he had an 
attack, left the room and fell dead 

Heberden, a typical practitionei of that time, was 58 years old at the time 
of his first publication He was a Cambridge giaduate and an outstanding 
Greek and Hebrew scholar His commentaries were written in Latin and 
were published m 1802, a year after his death Of this it has been said 
« Tlie j ltt i e book is one of the shining monuments of medical scholarship ” 


Hebei den died at the age of 91 

Fothergill but two years younger than Heberden, was a Quaker, a suc- 
cessful and wealthy London practitioner, a friend of William Hunter He 
„i, n a f ri end of Franklin and of the American colonies and in some 
measme arfed m the founding of the Pennsylvania Hosp.tal He, m 1776 
reported a fatal case which came to autopsy The autopsy was performed 
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by Huntei whose description was lathei meagre, the findings being m the 
mam, negative, except as expressed in the last sentence as follows “ The 
two coronai y arteries from their origin to many of their ramifications upon 
the heart were become one piece of bone ” 

Jenner, the youngest of the four, was a favonte pupil of Hunter’s and 
a close friend for many yeais He was in practice at Berkeley m Gloucester- 
shire and at this time was 27 years of age Hunter, m the year 1776, the 
same in which he did the autopsy for Fothergill, had his second attack of 
angina While he was convalescing at Bath he consulted Jenner about his 
ailment, who, m turn wrote to Hebei den giving his diagnosis The lettei 
m part was as follows 

“ When you are acquainted with my motives I presume you will pardon the liberty 
I take m addressing you I am prompted to it from a knowledge of the mutual 
regard that subsists between you and my worthy friend, Mr Hunter When I had 
the pleasure of seeing him at Bath last autumn I thought he was affected with many 
symptoms of the angina pectoris Though in the course of my practice I have 
seen many fall victims to this dreadful disease, yet I have only had two opportunities 
of an examination after death ” He then describes the condition of the coronary 
arteries which he had noted at autopsy, adding, “As the heart, I believe, m every 
subject that has died of the angina pectoris, has been found extremely loaded with 
fat, and as these vessels he quite concealed in that substance, is it possible this ap- 
pearance may have been overlooked 7 The importance of the coronaries, and how 
much the heart must suffer from their not being able duly to perform their functions 
(we cannot be surprised at the painful spasms), is a subject I need not enlarge upon, 
therefore shall just remark that it is possible that all the symptoms may arise from 
this one circumstance 

“ As I frequently write to Mr Hunter I have been some time m hesitation re- 
specting the propriety of communicating the matter to him, and should be exceedingly 
thankful to you, sir, for your advice upon the subject Should it be admitted that 
this is the cause of the disease, I fear the medical world may seek in vain for a 
remedy, and I am fearful (if Mr Hunter should admit this to be the cause of the 
disease) that it may deprive him of the hopes of a recovery ” 

Referring to these autopsies at a later time, Jenner wrote to Pairy 

At this very time, my valued friend Mr John Hunter, began to have the symp- 
toms of angina pectoris, too strongly marked upon him and this circumstance pre- 
vented any publication of my ideas upon the subject as it must have brought on an 
unpleasant conference between Mr Hunter and me 

From the studies and observations, then, of these men originated the 
correlation of the symptoms of this condition, the introduction of the term 
“ angina pectoris ” and the idea that these symptoms had a very definite 
relationship to coronai y sclerosis 

Caleb Hilher Parr} was in close association with this group for although 
he was six years }ounger than Jenner, the} were boyhood and lifelong 
friends He at one time spoke of Jenner as a friend of forty years, “ ac- 

mornm S °f m > hfe ” Parry was a famous practitioner 
of Bath, chiefly known by his account of exophthalmic goiter which ante- 
ated both Graies and Basedow To him Jenner dedicated his work on 
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Vaccinia Pairy’s article on angina pectoris was written when he was 44 
and two years before the death of Heberden This monograph appealing 
m 1799 was without doubt the best discussion of the subject at that time 
and, m fact, foi many years later On the title page of the monograph ap- 
pears the following “ Inquiry into the Nature and Causes of the Angina 
Pectoris as they are Deducible from the Actual Symptoms and from Dis- 
section ” He then writes in his introduction “ Such an inquiry will un- 
avoidably involve me in the necessity of pointing out what appear to me 
the mistakes of some of my medical brethren m their nosological judgment 
of this disease In a personal view this is a disagreeable task but when I 
consider that truth is the sole foundation of moial and religious virtue and 
therefoie of happiness, my regaid to peisonal delicacy is lost m a more 
general and greater obligation of public utility In reality it is of little 
importance who is the discoverer of truths, however valuable To mankind 
it suffices that the truth is actually known and the good obtained ” One 
might add here that Parry gives Jenner full credit for the suggestion that 
angina pectoris arose from some heart changes, piobably ossification or 
some similar disease of the coronaiy arteries 

There was a very important observation by Allan Bums published m 
1809 This suggested the idea upon which the theory of intermittent 
claudication is based and the theory which is now quite generally held, 
namely, that the pain of angina pectoris is due to a relative ischemia In 
his observations on “ Diseases of the Coronary Arteries and on Syncope 
Anginosa ” he speaks of the effect upon the leg of the application of a 
tourniquet, which would prevent satisfactoiy circulation, namely, the early 
fatigue of the muscle below the ligature He likens that to the inelastic 
and incompetent coronary arteries and suggests it as a cause of the pain of 


angina 

After this publication of Bums there appealed to be no outstanding ob- 
servations or publications about the coronary arteries until the time of 
Latham, 1845 This is the more lemarkable because that was the period 
of the distinguished gioup of Irish clinicians, among whom were Adams, 
Cheyne, Colles, Corrigan, Graves and Stokes 

Latham was at one time physician to St Bartholomew’s, but gave up 
the position on account of his health Later he published a book — “ Dis- 
eases of the Heart ” — based on his hospital lectures Stokes said of this 
« The tw0 concluding lectures of Dr Latham should be carefully studied, 
not only as bearing on the disease in question, but as fine examples of 
medical writing” These last two lectures of Latham just missed being 
epoch making Much that he wrote cannot be paraphrased without a defi- 
nite loss of picturesqueness and charm of expression and in consequence 


will be quoted 

Anmna nectons from the time it was first described by Dr Heberden has always 
had a ILe share of attention paid to it Much has been written about it, and well 
wnttei by some of the best men in our profession But it is still of ^ery doubtful 
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pathology, and its pathology has little chance of being further illustrated, unless there 
be a clear agreement among us what we are to understand by the thing itself 

I believe that the definition, which has been given, includes all that is proper 
to angina pectoris and excludes all that is not, and that it consists essentially of pain 
in the chest and a sense of approaching dissolution Not from the absolute con- 
stancy but from the very great frequency of its occurrence there is one more element, 
which has a claim to be considered almost as a part of the disease Its very peculiarity 
forces it upon our notice It is an extension of the pain to one or both arms, most 
frequently to the left and stopping at the elbow, sometimes to the right, and sometimes 
to both, and sometimes reaching to the fingers 

But what is angina pectoris ? Its symptoms, striking and definite as they are, do 
not carry their own interpretation along with them They tell neither whence they 
are nor what is their efficient cause (To that end) we must gain what help we 

can from the many circumstances which various clinical histories and various dis- 
sections have disclosed and there are plenty of such histories and dissections upon 
record I have both seen many and read many But all the cases which one sees or 
reads of a particular disease do not necessarily add to our knowledge They may 
make the knowledge which we have, more familiar without augmenting it They 
may freshen our experience without enlarging it Yet some one case out of many 
from peculiar circumstances belonging to it may teach us something, which we did not 
and could not learn from all the rest 

Thus, I have three cases of angina pectoris to report, two falling under my own 
observation and a third coming to me upon the best authority, which added something 
at least to my knowledge of the disease 

He then reports thiee cases m detail All came to autopsy One of 
these was Thomas Arnold of Rugby, who with his father, William Arnold, 
and his son, Mathew Arnold are frequently referred to as illustrating the 
familial tendency of the disease Aftei the detailed accounts of these 
cases he writes 


Here then are thiee cases of angina pectoris In the first we have death m a 
fortnight , m the second death in ten days , m the third death m less than three hours, 
from the first seizure Now circumstances cannot be conceived more favourable than 
those which these tlnee cases present for ascertaining the connection between symp- 
toms declared m the living, and changes of structure found in the dead The symp- 
toms were essentially the same in all They were few and striking and constituted of 
actions and sufferings which manifestly could, and manifestly did, cause death 
They were also uncomplicated, no other symptoms interfering to spoil the simplicity 
of each case, before death arrived 


There are no cases upon record in which death followed the first accessions of 
angina pectoris so rapidly, as in those three which I have related And if the disease 
essentially proceeds from any material element which morbid anatomy can detect, 
these were the cases m which to find it You know what zvas found m these cases' 
Unfortunately for the success of our inquiry, not the same thing in all Extreme 
muscular attenuation in two, and muscular attenuation of less degree conjoined 
with ossified coronarj arteries and an ossified aorta in the third But had there been 
simple ossification of the coronary arteries in all or simple muscular attenuation in all, 
yet could neither one nor the other be regarded as the proper efficient cause of angma 
pectoris For though one or both are often traceable among the complex forms of 

ZZf mlrt th ? e W i° d!e at later P eri0ds - >et one and both are often entirely 
A. _ii p T ', en f- iese cases > s0 new an d interesting m their details, taught us 

‘ inctn. tn ip 1C ' laVC 3U f lt: us ^ iat an S ,na pectoris has a greater, an earlier, and 

lore instantaneous power to kill than it was e%er hitherto thought to 1m ic, and they 
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have (in this way) enlarged our knowledge of its clinical history, and have thus 
enabled us perhaps better to understand its real nature 

One cannot escape the conviction that these three unusually rapidly 
fatal cases so well described and discussed by Latham were what is now so 
easily and often recognized as coronary thrombosis His differentiation 
from the angina of effort of Hebei den was complete He even went so 
far as to put them in a class by themselves and only failed in that he failed 
to discover the fundamental condition which made them different Know- 
ing the ease with which thrombosis in a coronary artery may be ovei looked, 
this failure is easy to understand 

In Stokes’ book on “ Diseases of the Heait and Aoita ” in 1854, a book 
of 600 pages, he allows 8 pages for the discussion of angina pectoris Most 
of that discussion refers to the ideas of Heberden, Parry and Latham 
He writes 

Upon the whole, we may conclude, that the special group of symptoms described 
as angina pectoris by Heberden, Parry, Percival and Latham, is but the occurrence, 
in a defined manner, of some of the symptoms connected with a weakened heart 
Obstniction of the coionaiies may oi may not be piesent, and is piobably not mfie- 
qucnt, but as the cause of angina, its action is i emote, and its existence unnecessaiy * 

Majoi, in his “Classic Description of Disease,” gives the credit to 
Adam Hammer foi having first made the diagnosis during life of coronary 
thrombotic occlusion Hammer was a Geiman who apparently for political 
reasons left Geimany after the revolution of 1848 and came to this country 
and, with some associates, established a medical school heie Briefly, the 
case which Hammer reports and which was reported m Wienei Mcdizinishe 
Wochensclv) ift, 1878, was as follows He was called by one of his younger 
colleagues to see a patient who was apparently m extremis, and after con- 
sideration of the history, the symptoms and signs, he told his colleague at 
the bedside, that these symptoms could only be produced by thrombotic 
occlusion of at least one of the coronary arteries The colleague replied, 
“ I have never heard of such a diagnosis in my whole life ” and Hammer 
writes “ I answered, ‘ Nor I also ’ ” Subsequent autopsy showed that the 
right sinus of Valsalva contained a thrombus which had ultimately com- 
pletely shut off the lumen of the artery 

This, however, is not at all the type of occlusion which is now so com- 
monly seen in which the thrombus is formed somewhere within the course 
of the artery, and which is usually due to arterial disease To George 
Dock in 1896 has long since been given the credit for having observed 
and discussed a case of this type and having ventured the diagnosis while 
the patient was living He saw the patient about a week after tbe onset 
of cardiac pain His description of the onset and the history at that 
time was about what one notes now m an ordinarily severe case The 
sounds were faint but clear There w as a loud double friction sound at the 
apex region There were loud moist rales m the lungs After giving an 

* Italics not in the original 
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account ot the symptoms and signs, he writes “ The diagnosis was myo- 
malacia following coronary sclerosis with secondary pericarditis This 
was based on the history of increasing dyspnea and heart pam without 
evidence of disease in the lungs or kidneys, or other (valvulai ) disease of 
the heart, the history of the acute attack indicating infarction, and the acute 
onset of pericarditis without other cause ” The same day against orders 
the patient got out of bed to go to the toilet and suddenly died The 
autopsy showed a thiombosis of the descending branch of the left coronaiy 
and a resulting infarct 

Osier’s “ Angina Pectoris and Allied States,” a volume of lectures deliv- 
ered in 1896 , is rich m references to the symptoms and pathological findings 
of coronary artery disease, and it is not easy to undei stand why the cor- 
relation of these signs, symptoms and findings was not made earlier For 
example, m discussing the coronary arteries and speaking of the descending 
branch of the left coronaiy arteiy, he says 

“This anterior branch is the important one in the morbid anatomy of the cor- 
onary arteries, since it is by far the most frequently found seat of extensive 
sclerosis or of embolism or thrombosis It may be called the arteiy of sudden death ’ 3 
He writes further on— “ The effect of plugging of the artery is the production of 
what is known as an anaemic infarct, a well-recognized pathological condition, the 
consideration of which need not detain us A very important matter relates to the 
effect of plugging of the coronary arteries upon the heart-beat, the contractions be- 
come of the type known as fibrillary, and it is difficult or impossible to get the organ to 
resume the ordinary coordinated beats, though experimentally this has been done, 
even after fibrillary contraction has been established ” 

In demonstrating a pathological specimen, he said “ In this anterior coronary 
artery you see a firmly adherent thrombus, which completely occludes the descending 
branch, to the lumen of which it is firmly attached It was taken from a man about 
fifty years of age, who had mitral-valve disease and had a good deal of cardiac 
dyspnoea Early one morning he was seized with a severe pain about the heart and 
shortness of breath, and died m a very few moments no doubt the sudden death 
was due to the blocking of the anterior branch of the left coronary artery by the 
thrombus 

“ When the occlusion has persisted for any length of time before death the con- 
dition of anaemic necrosis may be found The man with a fresh thrombus in the 

anterior branch of the left coronary artery probably died m a paroxysm of angina, 
but he had not had previous typical attacks As I will tell you later on, the affection 
is rare m hospital practice so that we do not have opportunities of making the in- 
spection of the bodies of persons who have died of the disease ” With reference to 
its rarity in hospital practice he elsewhere said “During the ten years in which I 
hied m Montreal, I did not see a case of the disease either in private practice or at 
the Montreal General Hospital At Blockley (Philadelphia Hospital) too, it was an 
exceedingly rare affection I do not remember to have had a case under my personal 
care There were t\\ o cases in my service at the University Hospital During the 
seven years in which the Johns Hopkins Hospital has been opened, with an unusually 
large material in diseases of the heart and arteries, and with many cases of heart 
pain of various sorts, there have been only four instances of angina pectoris You 
will find the statement in Fagge’s Practice (third edition, vol 11, p 26 ) that ‘the 
writer has never seen classical angina m hospital practice ' 



1440 


FRANK T TULTON 


In a large consultant practice it was more frequently seen For in- 
stance, Dr Balfour at that time had analyzed 98 cases which came undei 
his observation in 10 years Osier said that his own experience had em- 
braced a series of 60 cases, 40 of which he consideied to be true angina 
The views and arguments currently put forward as to the reasons for 
the real or apparent greater frequency of coronary thrombosis at the present 
time will not be discussed here 

The mechanism of instantaneous death has always been a problem and 
a problem which has had much discussion and various explanations Lat- 
terly we have come to believe that in many cases m which death m coronary 
artery disease is instantaneous it is due to ventricular fibrillation So long 
as 40 years ago when these lectuies were written, Osier made a significant 
suggestion m speaking of Kronecker’s coordination center, of which the 
“ knowledge is still very indefinite ” He said 


“ I have seen Kronecker perform the experiment, and certainly when the point in 
the dog’s heart is pricked — it is situated about the lower limit of the upper third of 
the ventricular septum — the organ becomes paralyzed in a state of fibrillary tremor, 
from which it does not recover This point is within the area of distribution of the 
anterior coronary artery, the vessel oftenest found plugged by thrombus or embolus 
in cases of sudden death ” 

In another lecture he says, “ It does not fall to the lot of many physicians to 
witness the sudden death in angina but there are observations to show that the pulse 
beat and the heart stop abruptly Dr Thayer (who was present in one instance) tells 
me that the death seemed instantaneous — the pulse ceased at once and there were no 
further heart beats As I have before remarked, the mode of death resembles that 
produced by Kronecker’s heart puncture ” 

In still another lecture speaking of these cases of sudden death, he said, “An 
explanation of the awful suddenness is probably to be found m the arrest of the 
heart in fibrillary contractions such as take place experimentally in animals after 
ligation of a coronary vessel ” 


Osier descnbes two cases under the heading of “Rapidly Repeated 
Attacks of Angina over a Period of Days or Weeks, with the Development 
of a State of Cardiac Asystole ” These he apparently considered belong- 
ing m the class of status angmosis One lived six days, the other 19 The 
perusal of the history leaves no doubt in the mmd of the reader that these 
two cases were instances of coronary thrombosis He lemarked that he 
had seen but two cases of this type 

In discussing Allan Burns’ Theory, he said 


“ Very different to this relative ischaemia of the cardiac muscle must be the con- 
dition following the blocking of a large branch by a thrombus or an embolus * The 
resulting anaemic infarct, if at all extensive, must cause not alone great weakness 
tl e cardiac muscle, but at the site of the lesion the smooth uniformity of the waves 
of contraction must be seriously interrupted This cardiomalac.a may lead to rupture 
) o oil the ventricle (eleven cases m Huchard s collection of autopsies) or may 
Jcncc^Z] Wh,'= the anaem.c mfarct ,5 a wdl-recogn.zad les.on m fatal 

*In this sentence Osier differentiates between angma pectoris and coronary thrombosis 
t Italics not in the original 
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cases of angina pectoris, it must be remembered that a paroxysm of pam is really a 
rare complication of this not infrequent change It is interesting to note that the 
scars of infarcts have been found years after recovery from attacks of angina ” 

Again we have an illustration of how long a time it sometimes takes 
for a well established medical fact to be recognized and accepted It is no 
doubt true that in Latham’s time, postmortem examinations were not nearly 
so carefully made Pathological processes were not so easily recognized or 
so well understood but we know that at the time of Osier’s writings, these 
processes were well understood and that autopsies were carefully made and 
that Osier was an extraordinarily well trained pathologist and clinician 
While Osier put these cases of coronary thrombosis m a group by them- 
selves, his experience with them at that time was so limited that it apparently 
seemed to him as it did to many others for a number of years that thrombus 
formation in a coronary artery with a resulting infarct was simply an in- 
cident m the course of coronary disease which, as a rule, immediately pre- 
ceded death and was not of particular importance clinically This m the 
face of the fact that he makes the definite statement that healed infarcts 
were frequently found post mortem 

It was another 16 years before Herrick’s observations were published 
indicating that thrombosis may occur and recovery take place with subse- 
quent years of satisfactory life So far as the clinical diagnosis of sudden 
thrombotic obstruction of the coronary was concerned, it remained for 
Herrick to bring order out of the confusion In his paper of 1912 he 
described most of the symptoms which we now recognize as being associated 
with thrombosis persistent pam, ashy pallor, sweating, nausea, vomiting, 
abdominal symptoms which might be confused with abdominal surgical 
conditions, rales in the lungs, arrhythmia, feeble pulse, dyspnea, cyanosis, 
pericarditis, fever, as well as some changes m the electrocardiogram This 
paper was read before the Association of American Physicians, published 
m the Ti ansactions and also m the Journal of the Ainencan Medical Asso- 
ciation However, scant notice was taken of the subject even then until 
after his second paper, six years later, in which he reported more cases and 
emphasized again what he had before published His observations and sug- 
gestions did much to take the condition out of that group of fatal diseases 
in which the diagnosis is only of academic interest, for he emphasized par- 
ticularly the opinion that many cases of thrombosis were mild and that re- 
cover) frequently did take place From that time interest in the subject 
became gradually more widespread until familiarity with the disease became 
quite universal 

After all, the more familiar one becomes with angina pectoris and 
coronary thrombosis, the more one realizes that — if ive are ught in the pie - 
vailing theory of what angina pectons is namely that it is due to the relative 
ischemia of the hcait muscle — these two conditions would seem to be but 
different manifestations of the same thing, having as their common basis 
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coronary artery disease In one the obstruction develops slowly, is progres- 
sive, but is partial, while m the other it is sudden and complete The latter 
condition is a very common tei ruination of the former The important 
reason for their differentiation is that the two conditions require very dif- 
ferent treatment Probably m no other malady does the failure to make a 
correct diagnosis so frequently contribute to a fatal outcome, as in coronary 
thrombosis 

BIBLIOGRAPHY 

Heberden, Wm Commentaries on the history and cure of diseases, London, 1802, Chap 70, 
p 363-366 

Osler, Wm Lumleian Lectures on Angina Pectoris, Lancet, 1910, 839 
Garrison, F H Introduction to History of Medicine, 1921, p 370 
Major, R H Classic descriptions of disease, 1932, 394 

Osler, Wm Angina pectoris and allied states, 1901, pp 2-4 and various other quotations 
Parry, C H Inquiry into the symptoms and causes of the syncope anginosa, commonly 
called angina pectoris, 1799 (Quotation from Jenner’s letter ) 

Burns, A Observations on diseases of the coronaries, and on syncope anginosa, 1809 
Latham, P M Diseases of the heart, Barrington and Iiaswell, Philadelphia, 1847 Lec- 
ture 37 , p 336 

Stokes, Wm Diseases of the heart and aorta, Lindsay and Blakiston, Philadelphia, 1854 
Major, R H Classic description of disease, Charles C Thomas, 1932, p 399 
Dock, G Medical and Surgical Reporter, 1896, lvxv, 1 
Herrick, J B Trans Assoc Am Phys , 1912, xxvn 

Herrick, J B Jr Am Med Assoc, Dec 7, 1912, Same paper as above, entitled, Clinical 
features of sudden obstruction of coronary arteries, lix, 2015 
Herrick, J B Thrombosis of the coronary arteries, Trans Assoc Am Phys , 1918, xxxin, 
409 

D’Arcy Powers Chronologia Medica, 1923, Paul B Hoeber, New York 



AN ARTICLE CONTRIBUTED 10 AN ANNIVERSARY VOLUME IN HONOR 
OF DOCTOR JOSEPH HERSEY PRATT 


EFFECTS OF TREATMENT ON RADIUM AND CAL- 
CIUM METABOLISM IN THE HUMAN BODY Y 

By Joseph C Aub, Robley D Evans, Darius M Gallagher, and 
Dorothy M Tibbetts, Boston, MassacJwsetts 

In 1924 Blum, a dentist, 1 and m 1925, Hoffman 1 suggested that radium 
produced necrosis of the jaw Our knowledge of the pernicious effects of 
stored radium salts m human beings dates essentially from the publications 
in 1925 of Castle, Drinker and Drinker 2 and also Martland 3 when necrosis 
of the jaw m workers who had absorbed radium salts was reported and 
discussed Since that time, increasing numbers of similar cases have been 
recorded Other abnormal clinical results of radium have been the ap- 
pearance of severe anemias as well as a high percentage of osteogenic sar- 
coma, first described and discussed by Martland, 3 m 1931 

In the intervening years, several interesting investigations have been 
reported regarding the storage and excretion of ingested radium salts, and 
have been summarized by Evans 4 Thomas and Bruner 5 gave radium 
chloride subcutaneously to eight rats These animals developed a secondary 
anemia and the bones subsequently showed a hyperplastic bone marrow m 
the middle of the shaft while an aplastic marrow was found toward the 
epiphyses We found a similar appearance m the bones of one human case 
(Cl) Only 25 per cent of the injected radium was found in their animals 
after an average of 21 weeks of injections, followed by 5 7 days of rest 
Approximately 50 to 65 per cent of the injected radium was eliminated one 
week after the first injection, whereas later average elimination of radium, 
established for two of the animals, was estimated to be 0 6 per cent per week 
Schlundt and Failla 0 m 1931 studied radium excretion in humans and 
found that over 90 per cent of radium taken by mouth is eliminated within 
five days — yet the daily rate of excretion long after exposure was but a 
small fraction of the total still stored in the bones 

In 1926 a new treatment of lead poisoning was recommended by Aub 
and Minot, 7 based on the observation that lead m the body parallels the cal- 
cium metabolism, and utilizing the available methods of influencing calcium 
m the bones to control the circulation of lead In 1929, Flmn and Seidhn 8 
reported that such “ deleading ” therapy with parathyroid extract caused 
an increased excretion of radium In 1931, Fhnn 0 reported excellent re- 

*Recei\ed for publication September 27, 1937 
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suits with the use of laige doses of viosterol No collection of excreta was 
made, but electroscopic tests of the patient were made both by gamma ray 
method and by radio-activity of the expued air, according to the method 
described by Schlundt, Barker and Flmn 10 

These findings of Finin' s were questioned by Craver and Schlundt, 11 
who studied four radio-active girls They were given a low calcium diet 
and injections of paiathyroid extract starting with 10 units every other da> 
and increasing to 50 units a day They were then given three weeks of 
high calcium diet with viosterol up to 30 diops a day, followed by three 
weeks of low calcium diet plus parathyroid extract, and then again given a 
high calcium diet with viosterol Only the last three days of each period 
were analyzed The results showed an increase of radium excretion in all 
the analyses with low calcium diet plus parathyroid medication, and equi- 
vocal effects from viosterol They ai rived at the conclusion that neither 
the administration of parathyroid extract nor of viosterol causes a sub- 
stantial reduction in the total deposited radium 

As with neaily all excellent pioneering work, the technics used in these 
earlier investigations may be improved Flmn gave no figures of excretion 
rate of radium salts Craver and Schlundt had the patients prepare their 
own diets and collect their excreta in their homes, but also alternated low 
and high calcium diets, which l educes the influence of the treatment on 
stored heavy metals subsequent to the high calcium diet Neither the para- 
thyroid extract nor the viosterol was adequate greatly to increase calcium 
excretion , indeed, the viosterol was given probably only as an aid to calcium 
absorption 

Because of these divergent results, and because of the greatly improved 
methods available to us, both in metabolic technic and radium analyses, we 
decided to i emvestigate this problem of radium excretion and of the 
treatment in cases of stored radium 

Methods The three patients were put on our routine metabolic re- 
gime, 12 and were kept m the hospital during their study The preparation 
of their diets and their general management was done with the greatest pos- 
sible accuracy Collection of their urine and feces was repeatedly checked 
m our usual routine manner The patients were most cooperative, and ate 
their full diet daily, and theie were no known errors made in the collection 
of excreta throughout their stay m the hospital The urines for three da^s 
were measured and mixed, and an aliquot preserved with hydrochloric acid 
for calcium analysis The preparation of the remainder of urine for an- 
alysis of radium was the entrainment reaction used by Fairhall 13 for the 
precipitation of lead, which was found effective for the separation of radium 
The precipitate of alkaline phosphates was subjected to wet digestion by 
nitric acid, dried, and extracted with hydrochloric acid The entire feces 
for each period were mixed and digested on the steam bath with nitric acid 
until a clear solution was obtained This extract was used for both radium 
and calcium determinations 
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Calcium determinations were made by the method of Fiske and Logan 14 
Radium determinations were made by the method of Evans 15 Determina- 
tions of total radium m the body, as well as expired air samples and blood 
samples were also made by his methods 16 The chemicals used disclosed no 
measurable evidence of radio-activity except the nitric acid which contained 
not more than 1 5 X 10' 12 gram of radium per 100 c c , an amount which 
would not affect the results of our analyses 

The excretion of radium has been shown to be very rapid at first and 
then eventually to settle down to a very small excretion which is but a small 
part of the remaining stored radium Schlundt 0 found that when he drank 
radium m water he excreted over 90 per cent of the radium m the subse- 
quent five days Sell, Viol and Gordon, 17 and Schlundt, Nerancy and 
Morris 18 found that the elimination of soluble radium salts was rapid the 
first week after injection but decreased to less than 1 per cent per day in the 
next few weeks In two chronic cases, 12 years after exposure, Schlundt 
and Failla G found an excretion of only 0 002 to 0 005 per cent per day, or 
about 0 1 per cent per month High initial excretions were also obtained 
m rats by Thomas and Bruner 5 These findings are well confirmed in our 
obser\ations One of our patients (Pt 3 — R L ) had inhaled radium 
only seven weeks before entering the hospital Though he was harboring 
only about 4 per cent of the amount that is stored m our more chronic cases 
yet his rate of radium excretion was approximately six times greater than 
theirs and had been even higher three weeks previously (table -*-) The 
explanation for this appears to depend largely upon the distribution of 
radium m the body It has been shown that lead, 19 thorium BC pol- 
onium, 21 and radium, 5 itself, are scattered through the soft tissues as well 
as in the bones soon after administration In the case reported by Cameron 
and Viol, 22 though they did not analyze bone, radium was saiT widely- dis- 
tributed in the rest of the organism 3% months after mtraveuccs injection. 
Gradually, these abnormal metals are excreted or stored prereraderantlv in 
the bones Recent w r ork by Calhoun, Hudson and An: “ uns shown a 
gradual change m distribution m the bone, itself Ac arse, a heavy racial 
is stored largely m the bone trabeculae, there being arena A aa 16 dares as 
much per gram m the trabeculae as m the cortex ca me acre. Dar ing the 
following months there is a redistribution ana aha rmcerrmaacia bec omes 


equal m both trabeculae and cortex Because are ma ma > heavier arm 
the trabeculae, this means that most of the radium A snared ha enrarari Vm- 
This distribution indicates an explanation far me =~V r ~ r ad xa- 


cretion The wade distribution m sofa rs ufas ana 
m the bones implies considerable rirmhafer ua are : 
chance for rapid excretion The firs: rama sanan hr 

inorganic salts are readily deposited and am rmd£I~ f 
a continued though less rapid enamor — maa me 
mulates in the cortex, it is to te m red — — 
relatnely poorly influenced t~ fear-. 
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The Route of Exaetion Sell, Viol and Gordon 17 and Schlundt and 
Failla 6 showed that 90 per cent of radium is excreted in the feces Our 
experience agrees roughly with this figure We find the radium in the feces 
varies with that found m the urme, even during periods of artificially ac- 
celerated excretion Thus in patient 3 (R L ) the fecal elimination is 
96 to 99 per cent of the total excietion m all the periods , in patient 2 (E C ) 
it is 94 to 99 per cent m all but two periods (19 and 21) , and in patient 1 
(M H ) it varies between 88 to 94 per cent This is a constant value as 
judged by usual metabolic variations , indeed far more constant than found 
for other inorganic salts Lead is laigely excreted in feces and nearly all 
the increase from therapy appears there 24 Mercury, however, is excreted 
more m the urine than the feces, though a low calcium diet plus ammonium 
chloride inci eases fecal excretion ten fold and urinary excretion only three 
and one-half times 25 None of these metals are normal constituents of the 
body except m minimal concentrations m contradistinction to calcium, which 
is fairly closely related to them chemically When stored calcium is ex- 
creted, on our low calcium diet without medication, about two-thirds of it 
appears in the feces, but nearly all of the increased excretion induced by 
therapy (excepting that produced by thyroid) appears in the urine There- 
fore, there is no constant relationship between urme and fecal excretion 
ratios m different heavy metals What induces fecal excretion and what 
part of the intestinal tract is involved is not well known It has been shown 
that lead can be excreted in considerable amounts in the bile 7 Salant and 
Meyer 20 found that radium excreted in feces came particularly from the 
liver and small intestines We have had an opportunity to get some further 
information m regard to radium and biliary excretion A patient (C I ) 
who had 5 (+1) X 10“° gram of radium in her body was found at autopsy 
to have a good many, though light gall stones The results of the analyses of 
one-half ( 1 83 gm ) of the total sample disclosed that there was 0 032 gram 
of calcium and 0 022 X 10"'’ gram of radium per gram of gall stones (table 
3) It is thus clear that radium, like lead, may be excreted through the bile 
into the intestinal tract The ratio Ra Ca is lower m the gall stones than in 
the bones (see table 3), which may be accounted for by the relatively small 
concentration of radium and hence only a partial precipitation in bile Ob- 
viously, this does not permit a quantitative interpretation of the concentra- 
tion or rate of radium excretion 

From these observations, it appears that radium excretion is analogous 
to that of lead and that (1) approximately 90 per cent of excreted radium 
appears in the feces, both with normal and stimulated excretion and (2) that 
some of the excreted radium occurs m the bile, for radium was found in the 
gall stones of a patient with radium poisoning 

Results of Treatment The problem of the treatment of radium poison- 
ing was studied in three individuals who had received their store pre- 
dominantly by different routes (1) intravenous, (2) by mouth, and (3) by 
inhalation Two of the patients represented chronic effects with obvious 
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symptoms, while the third had only recently absorbed a small amount of 
radium without deleterious effects 


Case Reports 

Patient 1 (M H ) had received an undetermined amount of radium 
intravenously ten years before entrance to the hospital This was given as 
therapy for a minimal amount of chronic arthritis, which had not subse- 
quently progressed On admission she was suffering from severe necrosis 
of the jaw of two years’ duration Eight months before entrance she had 
devoted six weeks m her home to a low calcium diet plus ammonium chloride 
and thyroid extract Therefore, this was her second course of treatment, 
and it is to be expected, from our experience with lead, that the results 
obtained m the hospital would be of lower magnitude as a result of this 
previous therapy At the end of her hospital stay, she had 15 2 (+ 1) 
micrograms of radium stored m her body This was determined by adding 
8 5 micrograms of radium determined as radium C gamma rays plus 6 7 
micrograms found as radon m an analysis of expired air ( 1 7 X 10~ 10 Curies 
of radon per liter) (table 5) 


Table 1 

Patient 1, M H Total Radium in Body = 15 X 10" 6 gm 
(Intake and Output in 3-day periods) 


Period 

Diet and Medication 

Calcium 

in 

Serum 

. 

Calcium 

Excretion 

Radium 

Excretion 

Urine 

Urine 

Feces 





mg % 

gm 

X 10-9 gm 

X 10~ 9 gm 

1 

Low calcium diet only 

99 

0 45 

0 17 

2 5 

2 


(0 27 gm Ca) 

98 

0 39 

0 16 

2 1 


Thyroid 

AT 14 C'l 

Parathyroid 



■ 



extract 


extract 



■Ml 



gr 

gm 

units 


1 1 

1 


3 

9 

18 

1200 

11 3 

■5***$v 

BE 1 

2 5 

4 

9 

18 


10 3 


BUB 

49 

5 

9 

18 

1200 

11 3 

0 56 

BeB 

5 5 

6 

9 

18 

1500 

11 8 

0 28 

§K||B 

84 

7 

9 

19 5 

1500 

11 5 

0 96 


7 2 

8 

9 

22 5 

1500 

12 2 

1 68 

1 94 


9 

9 

22 5 

1200 

13 1 

1 40 

1 70 

16 4 

10-11 

9 

22 5 

1200 





12-13 


18 

1200 





14 


18 

1200 

12 5 

0 92 

0 78 

82 


Second Admission — After 5 weeks on low calcium diet 


15 

High Ca diet (5 0 gm Ca) 

10 0 

0 16 

0 34 

25 

16 

i 

Diet plus Ca gluconate 
(10 0 gm Ca) 

11 0 

0 52 1 

0 21 

2 3 



















1448 


AUB, EVANS, GALLAGHER, AND TIBBETTS 


Without medication she excreted an average of 0 8 X 10'° gram of 
radium per day which is about 0 005 per cent of her total body radium 
From the laboratory data as disclosed m table 1, it is clear that the use of a 
low calcium diet plus ammonium chloride, plus thyroid and parathyroid 
extracts 7 increased liei radium excretion six to eight fold during the period 
of maximum medication 

The control period, obtained five weeks later, corresponded to the original 
output of radium It must be pointed out, however, that the rate of ex- 
cretion of these chronic cases of radium poisoning is of an extremely low 
magnitude In spite of the fact that this medication definitely increased the 
radium elimination, the total increase remained but a small fraction of the 
total radium which was stored m hei bones, for she only excreted approxi- 
mately 0 1 nncrogram more than would have been eliminated without 
this theiapy This represents an mciease of only two-thirds of 1 per cent 
above her normal rate (0 15 per cent) of elimination per month Yet 
there was a striking impiovement in the condition of hei mandible Before 
treatment, the necrosis of bone had progiessed during two years to such an 
extensive bone destruction that her very able dentist had told her not to 
yawn for fear that she would fracture her jaw Following this therapy, 
the sinuses m the bone promptly disappeared and the bone healed into a 
respectable and quite normal-looking jaw 



Fig 1 Roentgenograms of the same area of mandible of Patient 1 (M H ) I Taken 
before treatment, showing necrosis of mandible II Taken nine months later, and one month 
after second course of treatment 

The roentgen-ray photographs indicate this striking change (Figure 
1 ) In the two years which have followed this observation, this condition 
has continued well, except for a single, very small and superficial spicule 
of bone which remains in the gum This striking improvement occurred m 
spite of the fact that only a small percentage of the total radium stored m her 
body could have been eliminated during the course of this treatment 

Patient 2 (E C ), a woman of 30 years, was a dial painter from the 
time she was 16 years of age From her industrial surroundings it is ob- 
vious that most of the ladium which she had stored was accumulated m the 
first seven years of her exposure, and that m the last seven yeais exposure 
must have been slight This is based upon the fact that cleanliness of the 
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factory was greatly improved, and the technic of applying pamt was changed 
from mouth-pointed brushes to the use of sharp glass pencils The evidence 
for early accumulation of radium in this patient is also shown in her bones 
From roentgen-ray pictures it may be seen that obvious damage had 
been done before the epiphyses at the head of the humerus and the femur 
had united, with the result that this area of the bones shows distinct lesions 



Fig 2 


Figs 2, 3, and 4 Roentgenograms of Patient 2 (E C ) These disclose the abnormal 
epip - ses, and \arjing degrees of bone destruction and proliferation 
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and abnormal union (Figures 2 and 3 ) It is well known as a result of 
the observations by Vogt 27 and Park, 28 and our own analyses 20 that the 
heaviest deposit of lead in the bones of children is at the epiphyses It is 

■» 

A 

P 











Fig 3 

highly likely that radio-active salts have a similar predilection for epiphyseal 
areas, because in rats they are also the areas most heavily impregnated with 
thorium in the observations of Behrens and Baumann 20 and with radium as 
judged by the picture published by Thomas and Bruner 5 (their figure 15) 
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This is also true of radio-active lead in dogs 23 It, therefore, seems quite 
clear that the bone lesions in this patient represent deleterious radium effects 
obtained from a high concentration of radium in the ununited epiphyses 
As the upper epiphyses of the humerus normally unite at 20 years of age, 
and of the femur at 18 years, one must expect that its effect occurred before 
this age 



Fig 4 


Here, then, is a patient who had been exposed to radium for 14 years, 
with most of the exposure in the first seven years The deleterious physical 
effects which she manifested obviously dated back to this early exposure 
One cannot say, howe\er, that she was entirely free from exposure during 
the last seven years A^ery careful calibration of the radium in her body 
disclosed that she had 18 (+ 1) X 10'° gram of radium stored in her 
bod) Gamma ra) measurements indicated that the radium was distributed 
non-umformly, m the manner characteristic of radium poisoning 10 

This patient nas an excellent subject for metabolic stud), for she co- 
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Table II 


Patient 2, E C Total Radium in Body = 18 X 10 c gm 
(Intake and Output in 3-day periods) 








Serum 

Calcium 

Radium 







Values 

Excretion 

Excretion 

Period 


Diet and Medication 













Ca 

P 

Urine 

Feces 

Urine 

Feces 







mg % 

mg % 

gm 

gm 

X IO - 9 gm 

X 10~ D gm 

1 



House diet 






0 07 

2 7 

2 



House diet 






0 17 

2 7 

3 


Low Ca diet only 

10 2 

46 

0 22 

0 29 

0 04 

28 




(0 31 gm Ca) 








Thy- 

roid 

ext 



Para- 










NH 4 C1 

thy- 

roid 

ext 

Mg 

gluconate 








gr 


1 

gm 

units 

gm 







4 

6 


12 





0 47 



3 9 

5 

6 


15 

ml 




rm 

0 19) 


59 

6 

6 


15 

smiii 


10 1 

2 7 

Ha 

0 20) 


55 

7 

9 


15 

n&a 


10 3 

24 

im 

0 17 


59 

8 

9 


15 

1500 


10 1 

3 3 

0 72 

0 14 


62 

9 

12 


15 

1800 


99 

3 5 

0 63 

0 12) 

0 25 

58 

10 

12 


18 

2100 




0 79 

0 11) 

0 35 

68 

11 

12 


18 



! 

9 6 

34 




82 

12 

12 


18 



96 

3 6 

llrilfl 

0 10) 

0 52 

8 1 

13 

12 


18 





llrf'K 

0 10) 


10 2 

14 

12 


22 5 



10 0 

4 1 

ini 


68 

15 

12 


22 5 





iwl 

0 14) 

0 53) 

14 4 

16 

12 


22 5 





0 84 

0 15) 

0 53) 

10 0 

17 

■a 


22 5 


51 

10 0 

3 9 

0 81 

trm 


10 8 

18 

MM 


30 


51 

9 6 

3 6 

0 87 

Em 


10 6 

19 

12 


30 


51 

99 

3 7 

1 07 

0 15 


99 

20 

12 


30 


76 5 



0 97 

0 27 

iwl* #¥ 

12 0 

21 

12 


30 


76 5 



0 96 

0 21 

■ 

93 

22 








0 40 


0 28 

9 4) 

23 


Low r calcium diet — 



0 19 

0 15 

0 22 

9 4) 

24 



No medication 

10 2 


0 14 

0 16 

0 13 

(7 6 

25 








0 14 

0 17 

0 11 

(7 6 

26 


Ergosterol — 6 drops 



■ 

0 14) 

0 15 


27 


Ergosterol— 9 drops 

9 9 

54 

Eta 

0 14) 

0 13 

9 4) 

28 


Ergosterol — 9 drops 

10 0 

5 9 

pa 

(0 09 

0 15 

29 


Ergosterol — 10 drops 

10 5 

5 6 

EES 

(0 08 

9 4) 

30 


Ergosterol — 12 drops 

10 5 

54 

0 23 

0 05) 


8 2 

31 


Ergosterol — 18 drops 

10 2 

5 6 

0 30 

0 05) 

0 19 

7 6 

32 


Ergosterol — 30 drops 



0 29 

(0 04 

0 15 

7 3 

33 


Ergosterol — 30 drops 

10 2 

6 1 

0 27 

(0 04 

0 25 


34 

Low Ca diet only 

10 2 


0 34 

0 03 

0 25 

8 7 

35 


Hieh Ca diet only 

10 7 

59 

1 46 

lost 

HI 

63 

36 



(4 1 gm 

1 Ca) 




1 42 

1 72 

37 




10 2 

60 

1 26 

1 77 


4 1 

38 







5 2 

1 25 

2 18 

SUB 

5 6 

39 








1 21 

2 06 

KB 

40 


Bracketed figures represent combined analyses 
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operated very well in every way We were, therefore, able to obtain a very 
complete and accurate metabolic observation For the first tivo periods 
she ivas on a normal house diet, and at this time her normal 1 ate of radium 
excretion was determined, and found to average 0 9 X 10'° gram pei day 
which is approximately 0 005 per cent of the total radium in her body 
From then on the course of her metabolic studies is indicated in table 2 

The results of the observation indicate that the various metabolic pro- 
cedures which we used caused an increase m radium excretion roughli 
parallel to the calcium excretion A loiv calcium diet, plus thyroid extract, 
and the acid-producmg salt, ammonium chloride, definitely raised the radium 
excretion just as it did m Patient 1, and throughout the various periods of 
' medication the radium excretion remained between thiee to four times the 
control values 

The addition of magnesium gluconate to therapy ivas accompanied by 
a slightly increased amount of ammonium chloride m order to partially 
neutralize the alkaline magnesium gluconate In spite of the reduced acidity 
of this regime, both radium and calcium excretions were elevated by the 
magnesium gluconate, and this v'as the only therapy which seemed to in- 
crease the relative proportion of radium excreted in the urine This finding 
corroborates the similar finding of Tibbetts and Aub 30 of the efifect of 
magnesium ingestion on calcium excretion 

The radium excretion, however, does not always parallel the change 
m calcium excretion, thus in the peiiods of no medication (23 to 25), 
the calcium excretion had returned to a very low level, but the radium ex- 
cretion continued relatively high In the last four periods (36-39), 
m which a high calcium diet was given, in spite of a definite storage of 
calcium at that time, the radium excretion still remained well above its 
original level This may be accounted for by the fact that vitamin D has a 
metabolic effect which certainly lasts a month The fact remains, how- 
eier, that the excretion of radium varied much more sluggishly than that 
of calcium This may well be due to the fact that heavy metals, when 
liberated from bone, are stored m various soft tissue organs such as the 
liver, lungs, and kidnej When such a storage occurs, one would expect 
an elevated excietion to continue just as it does m acute cases 

Several other phenomena occurred m this observation which are of im- 
portance This patient did not respond at all to lery large doses of para- 
thyroid extract (Lilly), either m the blood calcium level or in the rate of 
calcium excretion This can be seen by comparing the calcium excretion 
in periods 8 to 10 with that in periods 11 to 16 Nor ivas there an} 
diamatic change in radium excretion during this medication, inasmuch as 
the radium progressively increased in excretion throughout periods 6 to 16 
We are certain that this batch of parathyroid extract ivas potent, for it ivas 
letested on dogs both by Eh Lilly Company and by us, and a satisfactory 
delation of blood calcium was obtained Why then did this patient not 
respond except b} a slight lowering of blood phosphorus lei el 5 A possible 
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explanation is that her osteoclasts were sufficiently damaged so that they 
were unable to respond to the normal stimulus of parathyroid extract, and 
were, therefore, unable to liberate bone salts Further evidence of damage 
to bone cells is suggested in this patient by the low level of phosphatase in 
the blood stream (normal is 0 15 Kay units) which would suggest that the 
osteoblasts were relatively inactive The phosphatase determinations of 
this patient (0 06 Kay units) did not vary throughout the observation In 
spite of this suggested injury to her bone cells, however, this patient was 
still able to store calcium at a rapid rate in the first periods of high calcium 
diet toward the end of her observation 

Another medication to which there was no dramatic response was very 
large amounts of activated ergosterol, of which she was given as much as| 
750,000 international units in three days, without effect on her blood calcium 
level The only response to these high doses was a shift in her calcium ex- 
cretion from feces to urine, indicating an increased absorption of calcium 
from the bowel The storage or liberation of calcium in the bones was not 
affected However, this cannot be said to be definitely abnormal m spite of 
the big doses, because C I Reed 31 also did not get constant changes m blood 
levels from similar doses, but it is suggestive evidence confirmatory of that 
obtained with parathyroid extract All that can be said of its effect on 
radium excretion is that this remained at the higher levels (table 2) estab- 
lished by the previous therapy In summaiy, one may say that the methods 
of therapy which we used did increase the rate of radium excretion but the 
amount of radium which was withdrawn in this advanced case was insuf- 
ficient to definitely lower the determinations of total stored radium m the 
body In this regard the results agree with our first case and with the 
conclusions of Craver and Schlundt 11 

Is Radium as Easily Ezcieted as Calcium? It would be of interest to 
know whether the radium which is excreted corresponds with its relative 
ratio to calcium m bone, m order to determine whether therapy is more 
efficient m eliminating either the normal body constituent, calcium, or the 
abnormal radium What one wants to know is the Ca Ra ratio in the 
bones as compared to the excieta The ratio as it appears m the excreta 
may be estimated from two groups of periods during a constant low calcium 
diet, in which the excretion of extia calcium and radium must come from 
the bones If one compares the metabolic periods 5 to 10 with periods 18 
to 21, in this case, one finds an increased calcium of 0 43 gram and radium 
excretion of 4 7 X 10'° gram per period From our calcium analyses of 
bone (0 233 gram of calcium per gram of dried bone), 0 4 gram of calcium 
represents approximately 1 7 grams of bone, which would indicate that this 
patient had an approximate radium content of 2 8 X 10~ 9 gram per gram 
of bone 

The radium concentration m the bones of this case can be estimated in 
three other ways (1) By actual analysis of two bone samples, which were 
necrotic trabeculae spontaneously extruded from her jaw, we found 19 6 
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and 13 6 X 10' 9 gram of radium and 0 212 and 0 230 gram of calcium 
per giam of bone 

Table III 

Analyses of Dried Bone and Gall Stones 


Patient 

Area 

Wt of Dried Bone 
analyzed 

Calcium per gm 
of dried bone 

Radium per gm 
of dried bone 



gm 

gm 

X 10“ 9 gm 


Spicules from gum 

0 301 

0 230 

13 6 

No 2— E C 

Spicules from gum 

0 075 

0 212 

19 6 


Fibula — Trabeculae 

0 403 


1 75 


Fibula — Shaft 

1 164 


1 63 


Tibia — Trabeculae 

1 172 

0 239 

0 86 


Tibia — Trabeculae 

1 849 

0 255 

1 30 

C I 

Tibia- — Shaft 

2 620 

0.246 

1 06 


Tibia — Shaft 

3 357 

0 256 

1 79 


Vertebrae 

1 219 

0 242 

2 38 


Gall stones 

Wt of gall stones 

Calcium per gm 

Radium per gm 


(Total wt app 3 7) 

analyzed 

of gall stones 

of gall stones 



gm 

gm 

X 10 _a gm 



1 834 

0 032 

0 022 


Calculating from this ratio, the actual increase m radium excretion 
during therapy is about one-fifth that which one would expect from the 
increase m calcium excretion However, it has been shown that bone areas 
vary distinctly in their radium content and the mere fact that this bone was 
composed of trabeculae and had been killed justifies the assumption that it 
was relatively high m radium content (2) The average radium m bone 
may be estimated, however, from the known radium stored in them If one 
assumes the bones to be 16 per cent of the total body weight (53 kg ), and, 
knowing the total radium stored (18 X 10~ G gram), one obtains the average 
figure of only 2 1 X 10'° gram of radium per gram of bone (3) The aver- 
age bone radium may be calculated from comparison with another case, in 
whom total radium and actual bone analyses were obtained In this case 
(Cl), who had approximately 5 (+ 1) X 10' 6 gram of radium m her 
body, the average analysis of five bone samples (table 3) gave 1 53 X 10~ 3 
grams of radium and 239 gram of calcium per gram of bone By cor- 
recting this ratio for the greater total radium storage of our patient 2 
(EC) the arerage radium content of her bones would be 5 4 X 10' 9 grams 
of radium per gram of bone With calculations as crude as these, it ap- 
pears that this figure roughly corresponds with the calculation of bone 
radium concentration obtained from the excreta and from calculation 2 
abo\e These results, and similar calculations on patient 1, suggest that 
excreted and stored Ca Ra ratio roughly correspond The conclusions 
may, therefore, be drawn that the methods employed here are not more ef- 
ficient m extracting radium than m extracting calcium from bone It is 
more likely that they are both excreted in their relative proportion m the 
bod) though possibly the calcium is slightly more easily mobilized 
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Patient 3 (R L ) was a physicist who had inhaled a veiy small quantit) 
of radium only seven weeks befoie admission to the hospital The radium 
storage when he started the metabolic studies repi esented only 0 6 (+01) 
X 10' 6 gram of ladium, yet this patient who had only about 14s of the 
ladium present m the othei two patients was excreting radium at a much 
more rapid late than were they During the fiist period on metabolic re- 
gime, he excreted 1 per cent of his stored ladium per day This agrees with 
Schlundt’s observations that the early excretion of radium is at a rapid rate 
m comparison to the excretion after several years 


Table IV 

Patient 3, R L Total Radium in Body 0 6 X 10 _c gm 
(Intake and Output in 3-day periods) 


Period 

Diet and Medication 

Serum 

Calcium 

Calcium 

Excretion 

Radium 

Excretion 



Urine 

Feces 

Urine 

Feces 

Preliminary 
(4 weeks after 
accident) 


mg % 

gm 

gm 

1 

H 


First Admission to Metabolic Ward — 7 weeks after accident 


1 

2 

3 

High calcium diet 

10 6 



0 28 

0 32 

0 27 



Low calcium diet 







(0 33 gm 

Ca) 


1 


1 



Thyroid 

NH 4 CI 

Parathyroid 


1 


1 



Extract 


Extract 


HIM 


■ 



gr 

gm 

units 






4 


9 


10 8 

0 59 


0 21 

100 

5 


12 

750 


0 69 

0 34 

0 22 

100 

6 


12 

750 

11 6 



0 24 

100 

7 

3 

15 

900 

11 9 



0 24 

no 

8 

3 

15 

900 

11 6 



0 23 

12 0 

9 

3 

15 

1200 

11 9 

1 24 

0 36 

0 23 

93 

10 

3 

15 

1200 

11 6 

1 25 

0 38 

0 22 

12 7 


Second Admission — 24 weeks after accident 


11 

High calcium diet 

10 6 



0 05 

1 5 

12 





0 05 

1 2 


The rate of radium excretion was obviously falling very rapidly before 
medication was started, a decrease which one would expect to progressively 
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continue The medication which we were able to give this patient was never 
large m amount and could be increased only slowly because of his sensitive, 
nervous make-up The result of the medication was to raise his blood 
calcium approximately 1 milligram, but we did not produce an acidosis 
inasmuch as the C0 2 content of his blood at the end of treatment was 22 3 
millimeters per liter (low normal equals 25 millimeters) and the pH of his 
blood at that time was 7 4 * We, therefore, must assume that the therapy 
that this patient received was only moderate, and the effect on his radium 
excretion was to prevent a further decrease and, m fact, to initiate a slight 
increase in excretion (table 4) 

When one considers the very moderate effect on the calcium excretion 
produced by medication and the very low Ra Ca ratio in the bones (because 
of the small amount of stored radium) one should expect that the increase 
m radium excretion would be negligible As a matter of fact, if the 
reasonable assumption is made that the continued fall of radium excretion 
seen in the control periods would be progressive, then the effect of therapy 
on the radium excretion is striking and of a far greater magnitude than 
that found m the chronic cases This is further brought out by the mar- 
kedly reduced excretion found appi oximately three months later, when the 
total radium content of his body had fallen to so low a level that it could not 
be quantitatively measured from gamma ray observations 

Alveolar An and Blood Concentrations Samples of normally expired 
air were obtained from all three of the patients at various times The 
numerical results are given in table 5 

All radium slowly disintegrates spontaneously into the radioactive gas, 
radon, which has a half-value period of 3 8 days It is notewoithy that 
m each of the cases studied about 45 per cent of the total radon produced 
by the decay of stored radium escapes continuously from the body through 
the lungs This fact indicates the intimate nature of the contact between 
the circulating blood and the stored radium (which is located almost ex- 
clusively m the bones ) Specimens of approximately alveolar air were also 
collected and analyzed for radon The technic of these collections and 
analyses has been previously described 16 Table 5 shows that the radon 
concentration in the alveolar air is about two or three times that of normal 
expired air As one would expect, there is no significant change in the 
breath radon values during the course of medication No therapy would 
affect the production of radon, and its blood concentration and excretion 
b} lung would be dependent upon the various gas laws 

It naturally becomes of interest to determine the radium content of the 
blood The radium analytical technics are sufficiently delicate to permit 
a PP roximate anal} ses of 5 c c of blood, though somewhat erratic values of 
blood radium Mere obtained From a series of analyses, there seems to be 
slightly less radium in the red blood cells than m the serum The blood of 
patient 2 (E C ) was repeated!} analyzed and showed a mean value of the 

* We take this occasion to thank Professor Baird Hastings for these anahscs 
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order of 1 X 10~ 12 gram of radium per cc of blood Assuming a total 
volume of 5 liters of blood this is 5 X 10~ 9 gram of radium m the blood, or 
only about 0 03 per cent of her total body radium ( 18 micrograms) 


Table V 

Measurement of Gamma Rays m Body and Radon in Breath 


Patient 

Period 

Gamma Rays 

Breath 

Normal 

Alveolar 



10 -6 g Ra (as Ra C) 

10~ !0 Cune/hter 

10~ 10 Curie/hter 


2 


1 66 


No 1— M H 

6 


1 71 



9 


1 34 



11 


1 67 



One month 

8 5 (±0 5) 




after 





medication 





1 

10 0 (±1) 

1 9 (±0 1) 



3 

9 7 (±1) 




9 



3 6 (±0 05) 

No 2— E C 

10 


2 1 (±0 05) 



13 


2 0 (±0 1) 



21 


4 3 (±0 1) 



24 

10 0 (±1) 

3 8 (±0 2) 

7 2 (±0 1) 


38 

110 (±1) 

2 6 

7 7 


Preliminary 

0 25 (±0 1) 




Preliminary 

0 50 (±0 1) 



No 3— R L 

2 

0 33 (±0 05) 




3 


0 030 



4 


0 043 

0 053 


5 


0 044 

0 055 


7 



0 036 


7 



0 066 


9 



0 056 


12 

0 15 (±0 1) 


0 034 


Even knowledge of the approximate order of magnitude of the average 
radium concentration in the blood allows us to make several interesting 
calculations Blood specimens taken from patient 2 (E C ) during period 
24 show an average of 0 95 X 10' 12 gram of radium per c c of blood 
This was a period of relatively low urinary radium output, but will serve 
for calculation The kidneys eliminated 0 04 X 10~ 9 gram of radium per 
day during this period As the blood supply to the kidneys is at least 500 
liters per day, 32 the blood stream carried an equivalent of 5 X 10 s X 0 95 
X 10' 12 = 5 X 10' 7 gram of radium, therefore, less than 0 01 per cent was 
removed continuously from the blood stream and eliminated from the body 
Only about 1 per cent of the radium in the blood stream at any one time was 
removed per day This computation emphasizes the relative ineffectiveness 
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of the kidneys in removing radium (and possibly other heavy metals) from 
the blood stream 

During this period 24, the fecal elimination was 2 5 X 10~ 9 gram of 
radium per day, or 60 times the urinary elimination Considering the 
vastly greater blood supply to the liver and gut we can say that the overall 
permeability of these organs to radium appears to be of the same rough 
order of magnitude as for the kidney During period 18, the blood radium 
averaged 0 5 X 10' 12 gram of radium per c c , while the fecal elimination 
was 3 5 X 10' 9 gram of radium per day Here a similar calculation shows 
the daily elimination to be slightly greater than the total blood radium con- 
tent at any moment of the day These rough approximations suggest that 
it is less difficult to get radium out of the bone and into the blood stream than 
it is to get radium out of the blood stream and into the excreta 

Discussion 

From these observations, one may get a fairly clear-cut picture of what 
happens m radium poisoning In the acute stage, during the first few 
months after exposure, the radium is scattered through the body and ob- 
viously more loosely held than later, and is therefore excreted at a far more 
rapid rate In the later stages the bones hold onto the radium more tightly 
than at first From the observations of Calhoun, et al , 23 it is obvious that 
soon after heavy metals have been absorbed the trabeculae of bones have a 
relatively high concentration to that present in the cortex, while as time 
goes on there develops a more even distribution Due to the relatively 
great amount of cortex, it is obvious that' the greater proportion of radium 
is eventually stored m this part of bone Inasmuch as it has been shown 
that the trabeculae are readily available for mobilization, and inasmuch as 
the radium is at first widely distributed m the organism, this gives a partial 
explanation of the relatively large liberation m the early weeks As time 
goes on, it is to be expected that the cells should be injured or even killed 
m the area where radium is stored, and that the bones would respond less 
effectively to medication directed toward influencing their metabolism In 
the patients we have studied, however, there has been a definite response to 
such medication, though m these chronic cases this has not been of a mag- 
nitude to greatly influence the total radium stored Yet in spite of this 
relatively small percentage rise of radium excretion, a dramatic recovery 
from bone necrosis followed therapy in one of the patients (Patient 1 
(M H ) ) Whether this was a matter of chance will remain a problem until 
further accumulation of evidence It is obvious that such an improvement 
is only apt to occur when patients are treated relatively early before bone 
cells may be sufficiently injured so that recovery cannot take place It re- 
mains for further studies to show whether this clinical improver lent m this 
late case was due to a redistribution of radium m the bones, by largely 
dissolving trabeculae such as surround the teeth 
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Conclusions 

Radium stored in the body is analogous to lead in distribution, mode of 
excretion, and relationship to calcium metabolism 

When radium is absorbed before the union of bone epiphyses, this area 
of bone may appear abnormal 

Most stored radium (more than 90 per cent) is eliminated in the feces 
even when the excretion is artificially stimulated 

The bile contains radium, and therefore also appears to be a route of 
excretion 

Radium excretion can be elevated four to eight fold by decalcifying 
therapy, but this still does not greatly reduce the total stores of radium m 
the body 

The response of radium excretion to deleadmg therapy is slower than 
is the calcium response The excretion rate rises slowly and is prolonged 
aftei therapy has stopped The probable mechanism involved is discussed 

The administration of magnesium gluconate appears to elevate radium 
excretion just as it affects calcium excretion 

One case of advanced, chronic radium poisoning gave no response to 
large amounts of parathyroid extract, possibly because of damage to bone 
cells The only response to activated ergosterol was to maintain a high 
level of radium excretion Nevertheless, storage of calcium was still ac- 
complished when a high calcium diet was administered 

The rate of increased radium and calcium excretion, after the effects of 
therapy have been established, indicates that the efficiency of treatment is 
roughly the same for both, and it is probable that the average Ca Ra ratio 
present m bone is approximately similar to that of the stored metals excreted 

Case Histories 

Patient 1 (M H ) was a woman of 54 About 10 years before entrance she was 
given an unknown amount of radium intravenously for arthritis Neither the num- 
ber of injections nor the amount of radium can be ascertained There is also the 
possibility that she drank a little “ radium water ” Thirty-two months before en- 
trance, she had a left lower molar tooth removed, and after this her jaw never healed 
and subsequently had to be repeatedly curetted A year later the few remaining teeth 
were removed, and the entire left lower jaw was curetted This continued not to 
heal, and spicules of bone continued to appear until eight months before entrance, 
when stored radium was found but was not quantitatively determined At that time 
she had six weeks’ treatment with low calcium diet and daily oral administration of 
six grams of ammonium chloride and two grains of Armour’s thyroid extract After 
this treatment she returned to a high calcium diet The chronic area in her jaw 
promptly improved, but was still draining in November 1934, when she entered the 
hospital for further treatment 

Physical examination was essentially negative except for necrosis of her jaw 
She remained in the hospital until December 15 on therapy outlined in her table then 
returned home and remained on a low calcium diet, but without further medication 
until she was readmitted to the hospital on January 16, 1935 She was then given a 
high calcium diet, and in addition 8 grams of calcium gluconate daily, and the last 
control observation was then made 
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A roentgen-ray of the jaw on January 30, 1935, showed considerable filling in 
with new bone which had occuried within the last eight weeks Since this time her 
jaw has progressively improved The sinuses stopped draining within two months, 
and for the last year the bone has had a practically normal appearance 

All the laboratory results were normal except that the red blood count was 3,900, 
000, though the hemoglobin was 91 per cent (Salih) The plasma phosphatase on 
entrance was 0 12 Kay units (average normal value 0 15), and 0 20 Kay units aftei 
therapy was discontinued 

Patient 2 ( EC) was a 30 year-old woman, who enteied the hospital complaining 
of painful feet on walking Just 14 years ago, when she was 16 years old, tins young 
lady began painting luminous numbers on watch dials, and since then she has been 
almost continuously employed in the same work For the first seven years the brush 
was touched to the lips to point it for the delicate work For the past seven years the 
painting has been done with glass pens, and under far better hygienic conditions 
Five years ago, she began to notice aching in the right ankle when walking, and two 
years ago the right foot was put into a plaster jacket for one year One and one- 
half years ago, the pain started in the left hip Four years ago she first had trouble 
with her jaw It became swollen and three teeth were subsequently pulled, and the 
upper jaw remained swollen for several months thereafter It did not really subside 
for six months, with continuous drainage since that time in both upper and lower jaw 
These sinuses have produced very little pain Five months ago a tooth diopped out 
of the right upper jaw spontaneously The patient’s diet was adequate but she rarely 
drank milk About six months before entrance, radium was first detected in her body 

Her physical examination appeared normal except the jaw which showed a small 
area of exposed bone in the right upper area, and also a loose piece of cancellous 
bone between teeth in the left upper jaw There was a very small draining sinus m 
the left upper jaw 

Four days after her admission she lost a small piece of cancellous bone from 
the right jaw The second piece, which was very loose on entrance, came away 
after a month m the hospital, and the third very small piece from the same area came 
away three weeks later There did not seem to be any other loose bone about her 
teeth The bone pains practically disappeared after she had been m the hospital sev- 
eral weeks, but before her discharge they returned m about the same intensity as on 
entrance 

Her stay m the hospital was without untoward incidence, except that on the forty- 
second day after admission she complained of right-sided abdominal pain, a little 
nausea, and loss of appetite This was possibly a mild attack of appendicitis, but it 
promptly subsided without therapy Her study was continued for 18 weeks, and she 
left the hospital in excellent condition 

Extensive laboratory studies were all negative save for an anemia of 3,600,000 
with 63 per cent hemoglobin (Sahli) which developed while she was in the hospital 
This was completely relieved within a month following iron and liver therapy There 
were a surprising number of stippled cells seen m all of her blood smears, sometimes 
more than one in each field The roentgen-rays of bones showed interesting small 
areas of rarefaction and eburnation scattered through the trabeculae There was 
distinct pathological union of the epiphyses of shoulders and hips, indicating a definite 
radium influence before epiphyseal closure The treatment and pertinent laboratory 
studies are shown m the table Plasma phosphatase was consistently low throughout 
her stay in the hospital, being 0 06, 0 07, and 0 06 Kay units 

Patient 3 (R L ) was a physicist (male), 54 years of age Fifty-three days 
before entrance he was sealing a mixture of 100 milligrams radium chloride and 5 
grams of beryllium powder into a steel tube when the plug was blown off this tube 
and some of the mixture filled the room Some particles settled on his face While 
still m the laboratory he washed himself carefully, but it is probable that he breathed 
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some of the dust at this time He promptly thereafter had his eyes and teeth care- 
fully cleaned There have been no symptoms following this exposure to radium 
The patient is well except that he had had indigestion for several years prior to five 
years ago, when an appendectomy was performed Since then his digestion has 
improved 

Physical examination was not abnormal 

The patient was maintained on a high calcium diet for three periods, during 
which time he was allowed to eat what he pleased, except for a daily ration of one 
quart of milk He was then put on a carefully weighed low calcium diet, and started 
at the same time on 3 grams of ammonium chloride a day The subsequent medication 
is indicated on his table Until his discharge 30 days after entrance, the patient con- 
tinued on a very moderate amount of medication because he was afraid his old indiges- 
tion would be reprecipitated, and therefore only mild doses of medication could be 
used Careful laboratory studies were all normal He had no anemia, and his blood 
phosphatase determination was also normal, being 0 14 Kay units on entrance 

He then went to Europe for the summer, remaining on a rather low calcium diet 
He had excellent health all summer and spent much of his time mountain climbing 
After 12 weeks he returned to the hospital where he remained for seven days During 
this period of observation his radium excretion was measured for control purposes, 
while he was given a full diet with added milk It is interesting that he had gained 
11 pounds in the 10 weeks between the two hospital admissions 
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4N ARTICLE CONTRIBUTED TO AN ANNIVERSARY VOLUME IN HONOR 
OF DOCTOR JOSEPH HERSEY PRATT 

GONORRHEAL ENDOCARDITIS WITH BILATERAL 
PAROTITIS AND TOXIC JAUNDICE AS 
ADDITIONAL COMPLICATIONS * 

By Walter R Steiner, M D , and Lottus L Walton, M D , 

Haitfoid, Connecticut 

The first case of gonoirheal endocaichtis m which the gonococcus was 
grown by blood cultuie, as well as by cultures from thrombi on the heart 
valves, was reported by Drs Thayer and Blumer 1 m 1896, in the Johns 
Hopkins Hospital Bulletin Previously, there had been a few cases m which 
the organism found in endocarditis was morphologically and tmctorally 
charactei istic of the gonococcus It was also mtracellulai in the smear 
made at autopsy Since then, cases piesenting this complication in gonor- 
rhea have multiplied, until in 1932 Hoffman and Taggart, 2 after a careful 
review of Thayer’s list 3 of leported cases, rejected six of them and added 
seven more, including one of their own, so that at that time 76 instances 
of this condition were found to have been reported Moie recently, ad 
ditional cases have been reported, for Eakm 4 in 1934 found two more, » 
increasing the numbei to 78, and in the years that have followed more have 
been published, so that now about ISO leputed cases have been recorded 
In 1934, Stone, 5 aftei a careful analysis of all of the reported cases, divided 
them into foui gioups totalling 123 cases He allotted to the first, oi 
pioved group, 85 cases, to the second, or presumptive gioup, 12 cases, to 
the third, or probable group, 15 cases, and finally to the fourth, or possible 
gioup, 11 cases In this list he could find only 34 cases in which the 
gonococcus had been giown by blood culture, although m 71 of the 112 
cases falling within the first three gi oups, blood cultures had been made and 
m 14 of them, where the gonococcus had not been found by blood culture 
it had been grown from the heart’s blood, vegetations, joint, pericardial 
or pleural fluid Thirteen additional cases 6 have yielded positive blood 
cultures in the years that have intervened since then Of course some cases 
of this condition have existed, and do now exist, from whose blood culture 
the gonococcus has never been isolated, although numeious attempts have 
been made to grow it On the other hand, the organism has been grown 
by blood culture in cases of bacteiemia m which there has been no demon- 
strable cardiac involvement Tabbutt, 7 for example, has reported two such 
cases Jenkins, 3 O’Brien and Bancker, 9 Wheeler and Cornell, 10 Rubenstone 
and Israel, 11 Fillei, 12 and Fnedberg 13 also have reported similar cases with 
recovery Others piobably exist in the literature upon this subject The 

* Received for publication August 14, 1937 
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recoveries irom this condition have been few, but they are not as raie as 
was formerly supposed Stone 14 lists six of them, and Newman 15 adds 
nine to then number Since then, two more have been reported Kolle 
and Hetsch 10 were of the opinion that only 0 7 per cent of all the patients 
who acquired gonoirhea developed gonococcal septicemia The portal of 
entrance of the oigamsm m eveiy case is the gemto-urmaiy tract, although 
occasionally the primal y focus cannot be discovered The history of our 
case is as follows 

Case Report 

G on on heal ccivicitis tzvo week folloivmg cxposiue, chills and evidence of cardiac 
involvement tzvo months latei followed m two zoceks by iccoveiy of the gonococcus 
by blood cult we after five negative results, typical coiuse of endocaiditis with sub- 
sequent onset of bilatcial pai otitis and teimmal toxic jaundice 

S V , female aged 17, worker in the tobacco fields, was admitted to the Hartford 
Hospital on the Gynecological Service on August 23, 1934, complaining of pain m her 
right side This symptom appeared 10 days before, but subsided quickly only to 
appear again the day of her entrance into the Hospital with nausea but not vomiting 
She thinks she had some additional pain, however, at her June period, and may have 
had some fever on that occasion Four months ago, about the middle of May, while 
returning with her partner from a dance, she was violently attacked by him and 
raped Fourteen days subsequently a profuse yellowish vaginal discharge was noted 
Her period, after the attack, came on two days later and continued for five days 
Previously it had always been regular every 28 days, and of two to three days’ dura- 
tion Now she is a few days over-due, and is much concerned about it, fearing preg- 
nancy She thinks that m the past month she has not felt as well as she normally does, 
and that occasionally she has had sensations of chilliness and fever Her family his- 
tory and past history were negative 

On admission she was found to be a well developed and well nourished woman, 
with face somewhat flushed, she was lying comfortably in bed and did not seem ill 
save for her flushed facial expression, the lungs were negative on examination, while 
the heart, though not enlarged and with sounds of normal relative intensity, showed 
at the base m the pulmonic area, a slight blowing systolic murmur The abdomen 
was negative save for slight tenderness in the right lower quadrant By vaginal 
examination the urethral orifice showed slight reddening with the presence of a slight, 
milky discharge, while from the vagina a profuse, yellowish discharge was noted 
Bi-manual examination revealed slight tenderness m the right lateral fornix Her 
temperature on admission was 101 2°, and her leukocyte count 25,200, with the poly- 
morphonuclears 95 per cent and the mononuclears 5 per cent 

On August 27, Dr Howe made the following note “Nulliparous type of 
introitus , profuse thick flocculent discharge, Skene’s ducts injected and a thin, milky 
discharge is readily expressed from them, smears taken Cervix shows a slight 
degree of erosion about the external os, otherwise negative Fundus normal in size 
and consistency, freely movable with some tenderness, no masses palpated, but 
patient is acutely tender on the right side Impression Acute skemtis, vaginitis, 
urethritis and endometritis probably Neisserian in origin Treatment ’ Rest and 
expectant treatment Twelve days later he noted the examination showed no change, 
save that the tenderness had disappeared but the local condition was unchanged m 
spite of the daily douches and routine treatment A blood culture was taken on 
September 7, and I was asked to see her five days later 

Being on the Medical Service, I thought as her heart and lungs were normal 
lat ler pelvic condition might account for the temperature, and advised that she 
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remain at present on the Gynecological Service I suggested further blood cultures, 
as well as a search for malarial organisms The soft, systolic murmur which had 
existed at the pulmonic area since admission, did not appear to have any especial 
significance Her temperature since admission had shown marked remissions, re- 
sembling closely a picket-fence I advised at a second consultation on September 17, 
that a culture be taken at the height of her temperature, and again at its lowest point 
A cystoscopic examination was performed the next day with negative results On 
September 20 she developed marked systolic and diastolic murmurs at the base in the 

t 



Fig 1 Pulmonic valves with vegetations 


pulmonic area Convinced that the septic process was localizing itself on the pulmonic 
valve, although the blood cultures had been uniformly negative, I accepted her for 
transfer to my Medical Ward In spite of five negative cultures, I ordered one of 
my interns to take another culture, plant it at the bedside and proceed at once with 
it to the Laboratory We were shortly thereafter rewarded with the report of a 
gram-negative diplococcus being found, which was culturally and morphologically 
typical of Neisseria gonorrheae In the culture from which it was isolated there were 
approximately 9 colonies per c c of blood Some weeks later, on October 24, an- 
other successful blood culture was obtained with approximately 80 colonies per c c 
of blood The patient was given twice weekly transfusions of 250 c c of blood, with 
no improvement (14 m all) The febrile excursions became less marked, but the 
chills which were first noted on September 20, continued After this first one, they 
were daily for three days, then after a five day interval, daily for seven days, and sub- 
sequently after one or several days interval continued daily until her death A 
severe and intractable cystitis developed about October 15, which nothing seemed to 
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relieve About this time she complained of pain in the left upper quadrant, but thei 
spleen was not palpable until November 9 Eleven days later a bilateral parotitis was 
observed, which quickly responded to cold applications The patient now became 
increasingly somnolent, was often irrational and was at times a difficult nursing 
problem The murmurs at the pulmonic area became much more pronounced, she 
developed a toxic jaundice with bile in her urine and died on November 28 

Laboratory Data Uime August 24, 1934 Yellow, clear, no sediment, acid, 
specific gravity 1 010 Albumin, none , sugai , none , microscopically, a few white blood 
corpuscles A month later a few hyaline and gianular casts were seen, the white 
blood corpuscles showed an increase and some red blood corpuscles were noted The 
white blood corpuscles soon became more numerous and showed distinct evidences 
of cystitis by their numbers, singly and in clumps The specific gravity varied from 
1 009 to 1 025 Bile was found in the urine on November 25, 1934 The non-protein 
nitrogen on October 10 was 33 mg per cent but by November 21, it had risen to 70 mg 
per cent Blood The leukocyte count on entrance has been given By September 
3, it had fallen to 9,100, while the differential count showed Polymorphonuclears 79 
per cent, lymphocytes 19 per cent, mononuclears 2 per cent On September 14, the 
hemoglobin was 60 per cent and the red blood corpuscles 3,650,000 A week later 
the hemoglobin had fallen to 56 per cent, while the white blood count was 13,450, 
with the following differential count Polymorphonuclears 92 per cent, lympho- 
cytes 6 per cent, mononuclears 2 per cent There was slight amsocytosis present 
In the next month, on October 16, there was not much change save m the white 
blood count which had risen to 19,200 The hemoglobin and red blood corpuscles 
showed slight change until the end, but the white blood count fell on November 10 to 
10,900 

Electrocat diogi avis Were made on September 26 and October 8 Dr Robert 
S Starr, our cardiologist, made the report on both of them The first showed a pulse 
rate of 105 per minute, with normal rhythm, P R interval 0 14 second Impression 
a normal E K G In the second, the only difference was in an increased pulse rate, 
it being 120 per minute 

Cultuies Blood Four blood cultures were taken on September 7, 13, 17, 19 and 
21 with negative results Finally, one was taken on September 28 and brought quicklj 
to the laboratory It showed a gram-negative diplococcus culturally and morphologi- 
cally typical of Neisseria gonoi t hcae, with approximately nine colonies per c c of 
blood, while another on October 18, showed a similar organism in larger numbers, 
80 colonies being seen approximately per c c of blood 

Uime The urine showed on September 17 the Staphylococcus pyogenes aureus, 
the Streptococcus hemolyticns and non-hemolyticus and the B fecalis alkaligenes, but 
on October 19, only the Staphylococcus pyogenes aureus and the Streptococcus non- 
hemolyticus were grown Five smears from the cervix and urethra were taken and 
were negative for gonococci 

An autopsy was performed by Dr Perry Hough two hours after death The 
anatomical diagnosis was gonoi t heal cervicitis, gonococcus septicemia, acute pul- 
monary gonococcus vegetative endocarditis , acute splenic tumor , chiomc passive 
congestion of the kidneys and jaundice 

There was a marked icterus of the skin and conjunctivae, besides small irregular 
petechiae which were scattered profusely in the skm over the upper and ’lower ex- 
tremities The changes in the lungs, heart, spleen and kidneys merit full description, 
and were as follows 

Lungs Right 350 gni Left 300 gm There are no adhesions and no appreciable 
amount of fluid in the pleural cavity On section there is practically no edema or 
congestion Scattered throughout both lungs, especially in the lower lobe, there are a 
few dark, nodular areas, appearing to be small areas of infarction, and m the base of 
re right lower lobe there is one wedge shaped area of infarction just outside of the 
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periphery about 1% cm in diameter There is no pneumonic consolidation The 
bronchi and peribronchial lymph nodes appear normal 

Heait 240 gm There are about 80 c c of cloudy, amber fluid within the peri- 
cardial cavity The light ventricular wall is 4 mm in thickness, the left ventricular 
wall is 15 mm , and there is a marked dilatation of the right side of the heart with 
less dilatation of the left The myocardium everywhere appears grossly normal 
The aortic, mitral and tricuspid valves are grossly normal The leaflets are thin, 
and vellumentous, with no vegetations The pulmonic valve is markedly involved 
with large, varicose, buff-coloi ed, friable vegetations extending completely around 
the ring, involving all of the leaflets The largest averages 2 cm m diameter and is 
attached by a broad pedicle There are smaller, nodular, similar vegetations extend- 
ing for about 2 cm along the pulmonary artery and scattered diffusely over the endo- 
cardial surface of the right ventricle in the region of the pulmonic valve The 
coronary arteries are thin and patent throughout 

Spleen Tremendously enlarged, weighing 1100 gm and extending 9 to 10 cm 
below the left costal margin Splenic notch is preserved On section the organ is 
moderately firm and dark red in color The malpighian corpuscles are rather in- 
distinct and at one point toward the lower pole there is a small, somewhat lighter 
area than the surrounding tissue of slightly increased density, possibly representing 
a small infarct It covers a diametei of approximately 1 cm 

Kidneys Weight together, 420 gm Capsule thin, and strips easily, leaving a 
smooth cortical surface over which there is scattered diffusely tiny areas of hemoi- 
rhage, averaging less than 1 mm in diameter On section the cortex is swollen 
Tiny hemorrhages are seen throughout the cortical tissue and the normal striations 
are somewhat indistinct Renal pelves and ureters are grossly normal, as is the 
bladder 

Genitalia Negative, save for a few tiny cysts in the upper and posterior cul-de- 
sac of the vagina, averaging 1 mm in diameter The tissue is here moderately 
indurated 

Microscopic Examination 

Lungs Microscopically normal except foi the areas of infarction mentioned in 
the gross These microscopically appear to be typical infarcts with degeneration of 
the alveolar walls, the alveolar spaces being engorged with blood cells, serum and old 
blood pigment In one section, apparently from one of the old infarcts, there is com- 
plete necrosis Around the margin there are a few polymorphonuclear leukocytes, 
and interspersed among these there is a suggestion of bacteria having a coccus form 
but not being definitely biscuit-shaped diplococci 

Heai t Section of the heart valve shows superimposed upon it a vegetation con- 
sisting of well organized thrombus in which many proliferating fibroblasts are seen 
along with a few polymorphonuclear leukocytes and a moderate small round cell in- 
filtration Special stain reveals through the vegetation colonies and isolated groups 
of gram-negative diplococci microscopically typical of gonococci 
Liver Essentially negative 

Spleen Splenic sinuses are engorged with red blood cells and throughout there 
is an accumulation of brown pigment, apparently old blood pigment There is no 
increase m the reticulum elements The malpighian corpuscles are rather small and 
somewhat distorted No areas of infarction are seen microscopically 

Kidneys The tiny hemorrhages mentioned in the gross appear microscopically to 
be only dilated capillaries engorged with red blood cells and old red blood pigment 
There is no actual hemorrhagic extravasation m the renal parenchyma There is 
cloudy swelling of the tubular epithelium The glomeruli everywhere appear normal 
No interstitial fibrosis or red cell infiltration A few tubules, however, contain casts 
composed chiefly of degenerated blood No gonococci found by postmortem culture 
Genitalia No evidence of acute inflammatory reaction in the sections from the 
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vagina The epithelium m one portion has been denuded apparently at the site of one 
of the small cysts mentioned in tire gross Underlying the epithelium there is a slight 
infiltration with small, round cells Cervix Presents a similar picture The epi- 
thelium is everywhere intact, but beneath this there is a definite layer of chronic in- 
flammatory reaction, consisting essentially of small round cells with a slight degree of 
fibrosis Salpinx Negative 

Summary and Comment 

Our patient was a woman, aged 17 yeais, who developed an acute cer- 
vicitis tw r o weeks after the exposure to infection, an endocarditis followed 
after an indefinite period, followed in turn by a bi-lateral parotitis and a 
terminal toxic jaundice The blood cultuie was positive and the pulmonary 
valve was found to be involved at autopsy Since this case was seen, two 
other methods for the treatment of gonorrhea have been utilized, namely 
artificial fever 17 and the drug sulphanilamide Both seem to offer some- 
thing m the way of treatment 

Dr W S Thayer 18 has shown that the aortic valve is most commonly 
implicated m this disease, and that the pulmonary valve is more commonly 
affected in this variety of endocarditis than in the sub-acute type Although 
gonorrheal endocarditis geneially follows an arthritis, a study of this case 
show's that this latter complication w'as absent An initial chill probably 
ushered in the heart involvement The bilateral parotitis which occurred 
later m the disease, w'as probably due to bacteria which were secondary in- 
vaders Jaundice is a rather unusual development and probably had a toxic, 
etiology' It was seen in Silvestrmi’s case 10 which recovered, and m Blumer 
and Nesbit’s fatal case 20 wheie it was associated with a hepatitis 

Recently Lichtman 21 has reported a case in the Jow nal of the Mt Sinai 
Hospital m which he considers that the jaundice probably resulted from 
rapid and extensive blood destruction, ovei activity of the reticulo-endothelial 
system and liver cell damage due to bacterial toxins The presence of 
bilirubin m the urme indicates a regurgitative type of jaundice associated 
with hepato-cellular necrosis Lichtman refers to a former article he wrote 
m conjunction with Kugel 22 on “ Factors Causing Clinical Jaundice m Heart 
Disease ” He also gives a reference to Popper and Wiedman’s interesting 
article 23 on “ Gonotoxic Icterus ” In our case, the jaundice appears to be 
due to the effect of the gonotoxin on the parenchyma of the liver The red 
blood corpuscles remained about stationary at 3,500,000 Popper and 
Wiedman consider the jaundice caused by this microorganism generally' 
similar to the simple catarrhal type, although occasionally cases are found 
resulting finally in acute yellow atrophy of the liver 

The difficulty of cultivating gonococci has caused the number of these 
cases reported to be comparatively few in their relation to the total published 
number of cases presenting this complication A positive ante- or post- 
mortem culture is, however, the only absolute criterion for a diagnosis A 
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history of gonorrhea followed by a mono-articular arthritis which is in 
turn followed by an endocarditis offers strong presumptive evidence of the 
endocarditis being gonorrheal in origin Indeed it would do so even if a 
mono-articular arthritis had not existed and even though the blood cultures 
were negative 
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AN ARTICLE CONTRIBUTED TO AN ANNIVERSARY VOLUME IN HONOR 
OF DOCTOR JOSEPH MERSEY PRATT 

THE NON-OPERATIVE TREATMENT OF 
HYPERTHYROIDISM * 

By Dr Helmut Den nig, University of Berlin 

Even though, in the present day treatment of hyperthyroidism, operation 
is more frequently resorted to than is conservative treatment, nevertheless 
the latter still has a wide field of usefulness which is well worth reviewing 
In Germany, opinion is still very much divided concerning the value of non- 
operative treatment There are clinics where patients are seldom brought 
to operation and others which use only operative treatment The majority 
probably occupy a middle ground In this connection, I may refer to the 
questionnaire which we presented to several clinics a year ago 1 

A great many misunderstandings have arisen because of the fact that 
nomenclature is not uniform Many authors distinguish special forms of 
the disease, which are, for example, termed “ hyperthyroidism ” as opposed 
to “ complete Basedow ” In America the toxic adenoma plays a special 
role which finds little or no recognition in Germany It is particularly dif- 
ficult to define the very mild cases, the transitions between “ vegetative 
stigmatization ” to “ mild Basedow ” or “ Basedowoid,” etc In the presence 
of such confusion, statistics concerning the results of treatment by various 
authors can hardly be compared The best conclusions can be drawn if, m 
the same clinic, some patients are referred for operation and a similar num- 
ber are reseived for conservative tieatment, after which the end results may 
be compared My personal experience has such a basis 

We do not deny the possibility that there may be certain special forms of 
the disease — for example, those of pituitary origin or where the underlying 
cause is perhaps not an excessive amount of thyroxin, but another unknown 
toxic substance The actual proof of the existence of such special forms 
is, however, not assured It seems likely to me that in the majority of cases 
there are no qualitative differences, but only quantitative ones which are of 
significance If the illness is frequently variable m form, we need not 
assume variable noxae, but simply that the same noxa results in different 
reactions m individuals of different makeups This is also true in other 
diseases In any case, it seems to me entirely satisfactory m everyday 
practice to speak of mild, moderate and severe forms Here, the clinical 
picture, as a whole, must be the deciding factor Of all the symptoms, the 
increase in the basal metabolism is probably still the best measuring stick, 
but it would be unwise to let this be the sole criterion Cardiac disturbances 

* Received for publication August 21, 1937 
Translation by Robert W Buck, M D 
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may be of much greater significance The various symptoms are different, 
too, in different communities In Berlin, for example, we see quite a num- 
ber of patients who have no exophthalmos and little or no enlargement of 
the thyroid gland, so that the diagnosis is often not made 

One of the first needs which must be met is psychic treatment, although 
I question whether excitement or fright plays such a decisive role in the 
origin of hyperthyroidism as is often assumed Nevertheless, it is certain 
that they are very significant m the further progression of the disease 
Removal of the patient from the cares of daily life or freeing him from 
oppressive psychic conflict — for example, by conversation with a good phy- 
sician — may cause apparent improvement In this sense, a change in en- 
vironment often has a good effect, as we see when the patients are brought 
to a hospital from a sanatorium Perhaps, m this connection, certain 
climatic factors may be of significance, regions of moderately high elevation 
being favored At any rate, certain sanatoria enjoy an especially good 
reputation, not entirely without reason, and specialize to a certain extent 
m the treatment of hyperthyroidism Physical rest shares with mental 
reassurance the task of conserving calories, thereby combating emaciation in 
the presence of the elevated metabolism On this account, a great deal of 
time m bed or even strict bed rest is indicated, at least for a few weeks 

For the same reason, the diet must be rich m calories, disregarding the 
unusual cases of obese patients with hyperthyroidism Most physicians 
prefer a diet poor m protein on the ground that protein elevates the basal 
metabolism because of its specific dynamic effect I do not think we need 
worry too much about this At any rate, our first concern must be the 
maintenance and stimulation of the appetite by giving a mixed diet which 
should be rich in vitamins as well There are certain definite indications for 
the administration of vitamin For example, vitamin “ A ” is supposed to 
have a definite effect against hyperthyroidism Wendt 2 has reported im- 
provement with large doses, I, myself, have not as >et been able to arrive at 
any definite conclusion m this respect However, tins subject is still open 
Not a few patients have a tendency to dianhea This is m part the ex- 
pression of a nervous acceleration of intestinal peristalsis and in part the 
result of a hypoacidity or anacidity of the gastric juice which is fairly com- 
mon m hyperthyroidism In every case of diarrhea, a fractional gastric 
analysis should be made because, m these cases, very definite improvement 
may be achieved by a rather careful diet, together with the administration of 
hydrochloric acid (eg, acid hydrochloric non-dilut , pepsin sicci, 40 0, 
aquae qs ad 200), 1 teaspoonful in a glass of water, % of which is to be 
taken through a glass tube before, during and after the meal 

Insulin and glucose are often prescribed, since m animal experiments a 
definite antagonism between thyroxin and insulin has been demonstrated 
4 he general effect, however, is only slight Nevertheless, in the presence of 
marked emaciation and loss of appetite, a trial is justified Increase in 
weight is, to be sure, for the most part attributable to water retention 
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Physical and mental lest may be effectively supported by means of medi- 
cation We give either bromides or, better still, drugs of the barbituric 
acid series Luminal has, in general, proved most satisfactory The 
dosage, however, must be strictly adjusted to the individual’s peculiarities — 
m many cases, very small doses suffice, perhaps 0 015 gram two or three 
times daily Other patients require much moie, perhaps as much as 0 05 
gram morning and noon, together with 0 1 gram in the evening If luminal 
results in drowsiness rather than sedation, pronnnal should be tried, which 
has a predominantly sedative effect , approximately double the above dosage 
may be given A favorite old-fashioned remedy to improve the general 
condition is arsenic in practically any form 

A great many of the symptoms of hyperthyroidism rest upon an irri- 
tability of the sympathetic nervous system Eigotamine may be regarded 
as a direct antidote which lowers the excitability of this system As a mat- 
ter of fact, many symptoms can be markedly influenced with this drug — 
those such as tachycardia, tremor and even exophthalmos However, if 
sufficiently high doses are given over a prolonged period, the danger of 
ergotism and gangrene of the extremities is considerable Further, ergota- 
mme often causes nausea As a result, I have quite given up its use 

Repeated attempts have been made to discover anti-substances m animal 
blood which will be effective against the action of thyroxin In this group 
belong the old antithyreoidin of Moebius, derived from thyroidectomized 
sheep, or Blum’s thyronorman Although these investigations are very 
interesting — in animal experiments the substances seem to be quite effective 
— nevertheless, in my personal experience I have seen no important practical 
results It is possible, however, that further progress may be made along 
these lines 

Much more effective than the above mentioned methods is iodine tieat- 
ment Although the pre-operative administration of iodine over short 
periods of time, as introduced by Plummer and Boothby in 1924, is now 
recognized throughout the whole world, the prolonged treatment, as ad- 
vocated m 1920 by Neisser in Stettin, is still disputed However, our ex- 
perience during the last few years has also brought a good deal of enlighten- 
ment in this connection This much is certain treatment with iodine is an 
art demanding intuition and experience, without these, harm may result 
However, m the hands of an experienced man who knows the limitations 
of the treatment, it is extraordinarily effective As yet we know very little 
theoretically as to what happens when iodine is administered and on this 
account we have had to depend all the more on our experience This shows 


us the following facts 

The optimal dose lies between 50 and 200 milligrams of iodine daily , 
within these limits, individual variations can and should be made Nothing 
is to be gained by giving laiger amounts Indeed, a single larger dose may 
occasionally lead to acute exacerbation of symptoms The manner of ad- 
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ministration of iodine is unimportant, only the amount of iodine given being 
significant, whether or not the iodine is given in organic or inorganic form 
Thus, we have seen no difference between calcium iodide, sodium iodide, 
Lugol’s solution, di-iodide thyrosm or sajodm, so long as the above men- 
tioned dosage of iodine was maintained 3,4 Frequently, however, by chang- 
ing the form of the preparations, some of the unpleasant by-effects, such as 
iodine coryza or iodine acne, may be controlled, however, these by-effects are 
rare and often must be accepted as part of the bargain 

The favorable effect of iodine occurs after two or three days, reaching 
its maximum in one or two weeks , the basal metabolism falls sharply, the 
pulse rate becomes slower and, not infrequently, a completely irregular pulse 
becomes regular again, tremor grows less, exophthalmos often diminishes, 
the restlessness disappears and there is a gam in body weight The great 
question is only — for how long a period does this improvement persist ? 
The surgeons believe that operation should be performed at the maximum 
point of this improvement, which is, no doubt, correct in the majority of 
cases, if operation is to be done in any case If operation is not performed, 
however, and iodine is nevertheless continued, the favorable effect gradually 
diminishes, at least, there is no further continuation in the improvement 
It is well to stop treatment from time to time — for example, to give iodine 
for eight to 14 days and then to stop it for three to five days and to con- 
stantly repeat this series This may be continued over several months I 
wish to say very definitely, however, that a complete cure is almost never 
attained by these methods As soon as iodine is given up for a prolonged 
period of time, the old symptoms return, sometimes, indeed, more marked 
than before Here lies the danger m iodine treatment If we once begin 
to use iodine, we do not dare to stop it unless an improvement is obtained m 
some other fashion — i e , either by operation or roentgen-radiation Fur- 
ther, after a course of iodine of long duration, particularly if intervals of 
freedom have been observed, one can still operate In this way, very sick 
patients may show a marked gam of weight in the course of a few weeks 
and may be operated upon while in much better general condition Of 
particular significance is iodine treatment of long duration m association 
with roentgen-radiation, which will be discussed below The good effect 
of radiation begins only after a number of weeks During this period 
patients can be maintained temporarily m very good fashion by means of 
iodine, which may be given up when the roentgen-ray effect is apparent 
This seems to me to be the principal value of long-continued iodine treatment 
There are only a few patients who do not respond to iodine and in prac- 
tice a trial of its use can be made in the most widely different forms of hyper- 
thyroidism It has an especially favorable effect m those cases of hyper- 
thyroidism which have been induced by iodine Even these cases do not, 
as a rule, occur during the period that iodine is being given (as, for example, 
m anti-luetic treatment or in arteriosclerosis), but rather more especially 
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when the iodine is discontinued It requires some courage to give iodine 
again if it is known that the condition was caused by giving iodine But 
experience shows that we must have this courage and that the patients be- 
come much better if we give them iodine again Then, by all means, how- 
ever, cure must be effected by opei ation or radiation 

It is also very important to give iodine if a patient with hyperthyroidism 
is attacked by an infection or meets with an accident In this way he can 
be carried through a dangerous period 

Roentgen-ray treatment is also the subject of controversy Here, how- 
ever, the limits of treatment and its indications are gradually becoming 
clear * If a good roentgen therapeutist conducts the treatments, it is cer- 
tainly even less dangerous than operation Indeed, if radiation, as described 
above, is combined with intermittent iodine treatment, there is practically 
no mortality whatever to be considered This is a great advantage which 
decisively determines the course of action for many patients and physicians 
There are, however, very serious objections to this procedure The num- 
ber of complete cures is not nearly as large as with operation If many 
authors, however, still deny that any good results follow roentgen-ray treat- 
ments, this can only be the result of insufficient experience or unsatisfactory 
technic I am familiar with a whole series of severe cases which were com- 
pletely cuied after ladiation, but, as a matter of fact, many complete failures 
also occur and one sees particularly often marked improvement, but no such 
complete cures as usually occur after operation After a few months there 
may be lecurrences Often we can obtain further improvement after a new 
series of radiations, but the end result still remains less certain A further 
objection is the long duration As a rule, several weeks or often as much 
as three to five months elapse before the definite improvement begins Dur- 
ing this time very dangerous spontaneous exacerbation of the disease may 
occur and this is the principal reason why we demand simultaneous iodine 
treatment as above mentioned 

If no permanent results occur following ladiation, not much time or 
money has been lost It is possible, m spite of a widespread opinion, even 
then to operate without any special difficulty, if one has not waited too long 
At any rate, I have seen a great number of patients who were operated upon 
several months after a course of radiation which was without result, and 
who were then cured 

The symptomatic treatment of distuibances of circulation demands 

* My personal experiences are based upon patients in my ward, the iodine treatment of 
whom I have supervised and whose roentgen-ray treatment was undertaken in the wards ot 
Dr Muehlmann of Stettin and Prof Prik of Berlin As a rule, 10 roentgen-ray treatments 
were given with intervals between them of S to 10 days After the fifth radiation, tner 
was usually a rest of five weeks and the remaining five treatments were then given similarly 
to the ambulatory patients A radiation of 185 roentgens, measured in air, 0 7 Cm jj a 
value layer over a large field including thyroid and thymus is given at a distance ot aU 
40 cm at each treatment so that m a period of ten to twelve weeks a total of approximate y 
1650 roentgens measured in air are given The effective dosage in this area is not unitor 
but may probably be considered to be in the neighborhood of 1000 to 1100 roentgens me 
m air 
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special attention The simple tachycardia of hyperthyroidism, with its 
markedly short contractions of the heart, and pulsus celer is doubtless an 
unfavorable form of cardiac activity While in other cardiac conditions, 
digitalis slows the rapid pulse, here, for the most part, there is no clear-cut 
effect Only when definite circulatory failure with congestion of the liver 
and edema occur is it desirable to make use of digitalis As a rule, iodine, 
alone or m combination with digitalis, works much better Auricular fibril- 
lation in hyperthyroidism is especially noteworthy It may be the expression 
ot severe damage to the heait muscle, but frequently is only a transient 
symptom which is relatively easy to control m contrast to the auricular fibril- 
lation caused by arteriosclerosis Auricular fibrillation occurs during 
periods of aggravation of the hyperthyroidism, as for example, during the 
first few days after thyroidectomy, and during periods of transitory improve- 
ment it may suddenly disappear Quite often the cardiac action becomes 
completely regular under iodine treatment, but as soon as iodine is omitted, 
the auricular fibrillation recurs The irregularity may also, for the most 
part, be corrected by means of qumidine or quinine, but, as is well known, 
the use of these drugs is not entirely without danger and should only be 
carried out by experienced persons with constant clinical observation 

If, then, we search for indications for the various forms of treatment, we 
shall perhaps take the following position Very mild cases should perhaps 
not be treated at all, particularly not with iodine — they should be only 
watched These are the patients who have single mild symptoms, such as 
tachycardia, or vasomotor excitability with a tendency to profuse sweating, 
or a slight stare, etc Such cases have been designated vegetative neuroses 
or Basedow types No true disease is present, but they are on the border- 
line of normal For the most part, no true hyperthyroidism eventuates 
These people rather preserve their individual peculiarities throughout their 
lives 

In the moderately severe cases, one has a choice between operation with a 
short period of pre-operative preparation with iodine and roentgen-ray treat- 
ment with prolonged iodine administration Operation is followed by a 
more rapid and certain effect Radiation is less dangerous, its effect is 
definitely slower and not so certain Theiefore, one may decide in ac- 
cordance with the courage and economic circumstances of the individual 
We strongly advise operation only in acute hyperthyroidism of only a few 
weeks or months duration, since the outlook here is especially favorable 
In older and more severe cases, we are inclined, on the other hand, to try 
radiation first Then, if operation is here resorted to, it is often desirable 
to give iodine not only during the short pre-operative period, but also 
intermittently over a longer period of time, together with all other sympto- 
matic measures that can be used in order to improve the general condition 

If, however, conservative treatment results in no cure after a few 
months, we unconditionally advise operation Temporizing m a half-cured 
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case of hyperthyroidism always carries with it the danger of the occurrence 
of thyrotoxic cases 

These crises may aiise at any time, their cause being unknown, often 
they are inaugurated by infection, particularly by pneumonia, to which these 
hyperthyi oid patients are apparently particularly susceptible A sudden 
increase in the pulse late occurs, marked excitation, high fever and general 
collapse When this stage has been reached, operation is of no avail It 
would be foolish to consider radiation Many times the patient may be 
brought out of the crisis by means of iodine, but, for the most part, it ends 
fatally 

Summary 

A review of the non-operative treatment of hypei thyroidism is presented 
— physical, psychic, dietetic treatment and especially the effect of iodine and 
roentgen-radiation Then limits and indications are discussed 
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AN ARTICLE CONTRIBUTED TO AN ANNIVERSARY VOLUME IN HONOR 
OF DOCTOR JOSEPH HERSEY PRATT 


THE DIGESTIVE AND ABSORPTIVE FUNCTION OF 
THE EXTERNAL SECRETION OF THE 
PANCREAS - 

By Milton B Handelsman, M D , Brooklyn, Neiv Yoik 

There are some types of investigations which require many years of 
work before any considerable progiess is made, studies of the digestive 
function of the external secretion of the pancreas are of such a nature 
The difficulty in preparing suitable experimental conditions m animals, the 
care needed m controlling the many variable factors of each experiment, 
and the lengthy chemical analyses, require in some instances as long as i 
year to study a single case J H Pratt has since 1907 almost continuously 
studied some aspect of this branch of physiology, and m recent years has 
actively directed the work of younger men including Hjort, Falcon-Lesses, 
Herschenson, Rosenblum, Krakower, Golden, Handelsman, Magendantz 
and others The number of publications has been few because of the 
reasons mentioned, but a vast amount of unpublished data has been col- 
lected over the years Some of these studies will be mentioned here 

In general, studies concerning the effect of excluding pancreatic juice 
from the intestine have given conflicting results We have had cycles of 
beliefs varying from the idea that digestion and absorption of fat and ni- 
trogen may be normal, to the belief that no fat and little protein is utilized 
in the absence of pancreatic juice A historical survey shows that these 
conflicts date from early times 

Historical 

As far back as 1682, Conrad L Brunner 1 removed a large portion of 
the pancreas of dogs and claimed that the health and digestion of the animals 
were unaffected It was Claude Bernard 2 in 1856 who showed that 
shutting off the pancreatic juice by injecting oil into the ducts caused serious 
disturbances m the absorption of fat 

Practically all the workers after Bernard were unable to confirm his 
observations Frerichs 3 m 1858 tried to destroy the pancreas by numerous 
ligatures and fed the animals with fat diets, at postmortem examination 
the lacteals were found more or less filled with white chyle Herbst 4 m 
1853 had the same results IVeinmann"' m 1853 created pancreatic fistulae 
m dogs and fed them food rich m fats , he found no fat m the stools 
Berard and Cohn 6 extirpated the pancreas m five dogs and left only that 
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From the Department of Medicine, Long Island College Division of the Kings County 
Hospital, service of Dr Tasker Howard 


1479 



1480 


MILTON B HANDELSMAN 


portion lying next to the portal fissure The animals lived eight months 
showing no digestive changes Bidder and Schmidt 7 in Get many also 
doubted the results of Bernard Schif? 8 in 1862 injected paraffin into the 
main excretoiy duct in dogs and found that fat digestion went on normally 
Martmotti 9 m 1882 asserted that after complete extirpation of the pancreas, 
no disturbances resulted eithei in the general condition or in the digestive 
functions 

The monumental work of von Mermg and Minkowski 10 m 1889 m 
Naunyn’s Clinic which cleared up the relation of the pancreas to sugar 
metabolism, ovei shadowed the studies in the same clinic regarding the diges- 
tive function of the pancreas which were delegated to Abelmann 11 (1890), 
then a student Abelmann showed that the removal of the pancreas is 
followed by enoimous losses of fat and nitrogen in the stools When given 
m the foim of meat or lard, almost all the ingested fat was recovered m the 
stools whereas when the fat was in the form of a natural emulsion, namely 
as milk, only about one-half was found m the feces With partial depan- 
creatization, a larger amount was absorbed De Domimcis 12 reached the 
same conclusion Sandmeyer 13 (1895) leported a partially depancreatized 
dog whose stools showed a greatei amount of fat than had been fed 

That the presence of the pancreas in the body was necessary for diges- 
tion and absorption was then generally conceded, but that this action was 
due to the external secretion of the pancreas was denied Lombroso 14 
(1894) found no disturbance m fat absorption when the panel eatic ducts 
were tied Rosenberg 15 (1898) found that m dogs where the pancreas had 
been separated from the intestine, there was only slight diminution in the 
absorption of nitrogen, and the fat absorption aftei having been normal foi 
two months post-operatively was also very slightly diminished Zunz and 
Mayer 10 ( 1906) as well saw no digestive changes Lombroso 17 ( 1906) 
again repeated his earlier work and confiimed his foimer findings Burk- 
hardt 18 ( 1908) obtained results contrary to the results of the above workers 
He found the absorption of foods to be diminished when the external secre- 
tion of the pancreas was not allowed to enter the intestine — but when the 
same dog was allowed to lick the secretion from a pancreatic fistula good 
absoiption occurred To clear up the dispute, Lombroso 19 (1908) went 
to Greifswald where Burkhardt 18 had done his work, repeated the experi- 
ments m the same laboratory m Minkowski’s clinic and apparently demon- 
strated that with the pancreatic juice excluded completely, absorption was 
good Fleckseder 20 (1908), Niemann 21 (1909) and Brugsch 22 (1909) 
were also unanimous in their conviction that normal digestion and absorp- 
tion could take place when the panel eatic ducts were tied and no secretion 
entered the intestine This latter view was generally accepted and was in- 
corporated by Adolph Schmidt 23 (1906) in Von Noorden’s “ Pathologic 
des Stoffwechsels ” 

Many of the above experiments were of dubious value, because the 
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stools were collected over one day periods which has been shown to be un- 
reliable However, to explain the above contradictions, three different 
theories were offered First Lombroso 10 postulated a pancreatic internal 
secretion which by its absence did not allow absorption of food when the 
pancreas was extirpated, but allowed normal absorption even when the pan- 
creatic juice was excluded from the intestinal canal Secondly, Abelmann 11 
(1890), Rosenberg 15 (1898) and Burkhardt 18 (1908) believed that when 
the pancreatic ducts were ligated, the digestive ferments enter the blood 
stream and then are secondarily secreted by other digestive glands, thus 
entering the intestine by other routes 

The third explanation was that most of the earlier workers had actually 
failed to exclude the pancreatic juice from the duodenum, and that this 
accounted for the excellent absorption reported in the absence of pancreatic 
juice Hess 24 (1907, 1908) after caieful anatomical and pathological 
studies found that there were in many cases three and sometimes four pan- 
creatic ducts m dogs, and that m eight experiments he succeeded only twice 
m ligating all the ducts In one of these two instances, only 4 73 per cent 
of the ingested fat and 54 68 per cent of the nitrogen was absorbed The 
other instance showed 48 4 pei cent of the fat and 42 per cent of the nitrogen 
was utilized This latter result must be accepted with reserve because the 
dog had double empyema and enteritis Sinn 25 (1907) corroborated Hess’ 
anatomical studies Pratt, Lamson and Marks 26 (1909) further pointed 
,out 'that even after all the ducts are tied, sinuses may form through the 
necrotic tissue with the result that pancreatic juice again enteis the intestine 

More Recent Experimental Evidence of the Role of the Pan- 
creatic External Secretion in Digestion and Absorption 

It was these investigators, Pratt, Lamson and Marks 26 (1909), who 
first conclusively demonstiated that the confusion of results was due to most 
of the workers’ failure to exclude pancreatic juice from the intestine Four 
out of five dogs were successfully operated upon and proved at autopsy to 
have had all their pancreatic ducts completely ligated so that none of the 
digestive ferments could have entered the intestine These animals showed 
a markedly diminished absorption of fat and nitrogen as evidenced by the 
enormous quantities found in the stools both by clinical tests and careful 
chemical analyses Similar metabolism and absorption experiments on three 
additional dogs by Francis G Benedict and Pratt 27 (1913) yielded the same 
results Vinsentini 28 (1914) brought forth more experimental evidence 
in five dogs with completely ligated ducts also showing that there was a 
marked decrease in fat utilization Brugsch 29 (1919) published a report 
of work done from 1912 to 1915 He was able to ligate the pancreatic 
ducts and to exclude completely the pancreatic juice in only three out of 
eight attempts Those animals successfully operated upon showed a marked 
diminution of nitrogen and fat absorption leading Brugsch to change his 
former views and to agree with Pratt 
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It must be pointed out m this connection that despite the above experi- 
mental results Lombroso 30 (1931) again reaffirmed his beliefs that an 
internal secretion of the pancreas conti ols fat absorption Umber 31 ( 1926) 
and Lesser 32 (1925) writing in recent German “ Handbucher ” still put 
considerable credence in Lombioso’s theoiy However, McClure, Vincent 
and Piatt 33 (1917) showed by direct experimentation that “ the absoiption 
of food was no less when the panel eas of a dog was entirely removed from 
the body than when the pancreas was left in the body but its secietion ex- 
cluded from the intestines” Vmsentini 28 (1914) obtained only slightly 
better absorption of fats in dogs with the pancreatic ducts ligated than in 
those fiom which the pancreas had been removed Licht and Wagner 34 
(1927) and Falcon-Lesses and Herschenson 35 (1931) conclusively demon- 
strated that the absorption of foods was the same m dogs in which first only 
the pancreatic secretion was blocked and then later the pancreatic remainder 
lemoved These studies would tend to discredit completely Lombroso’s 
theory of an internal secietion 

Table I 

Results obtained by various workers regarding the percentage of dietary nitrogen and fat ab 
sorbed in dogs when the external secretion of the pancreas was unquestionably excluded 
from the intestines 


Author 

% Nitrogen Absorbed 

%Fat Absorbed 

Pratt (1907) — ducts ligated 

22 2-61 7 

4 8-76 6 

Vinsentim (1914) — ducts ligated 


28 7-44 0 

Vinsentim (1914) — after pancreatectomy 


8 7-25 7 

Cruikshank (1915) — one stage pancreatectomy 

78 

32 6 

Cruikshank (1915) — two stage pancreatectomy 

79 6 

72 12 

Brugsch (1919)-— ducts ligated 

Licht and Wagner (1927) — ducts ligated and after 

21 8-33 5 

0-21 8 

pancreatectomy 

Pratt, Falcon-Lesses and Herschenson (1931) — ducts 

55 

0 

ligated 

Pratt, Falcon-Lesses and Herschenson after pan- 

85 3 

93 6 

createctomy 

Pratt (1934) vith Handelsman and Golden — ducts 

56 2 

95 2 

ligated 

47-60 

41 5-93 7 

Selle (1937) — after pancreatectomy 


average 89 51 

Greenberg (1933) in cats — ducts ligated 

51 2-66 8 

0-28 


Greenberg (1933) 91 employing cats obtained results similar to those of Brugsch and 
Licht and Wagner He also obtained more fat excreted m the stools than fed 


Although it is now agreed by most experimenters that the exclusion of 
the external secretion of the pancreas intei feres with the digestion and ab- 
sorption of fats and proteins, there still is tremendous difference of opinion 
as to how great a role it is that the pancreas actually plays Particularly 
regarding fat absorption has there been great disagreement, some workers 
reporting no absorption and others obtaining normal values We have 
tabulated the results obtained by various workers m table 1 

It can be seen that Brugsch 28 (1919) and Licht and Wagner 34 (1927) 
report no fat at all absorbed while Falcon-Lesses and Herschenson 35 (1931) 
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obtained almost normal absorption It must be pointed out, however, that 
Licht and Wagner give no experimental data and a peiusal of Brugsch’s 
leport reveals that he did not analyze his diets but based his calculations on 
the amount of solid fat added to the food If the lipoid content of the 
meat fed were also taken into account, the percentage of fat absorption in 
Brugsch’s animals would piobably be greater 

Ciuikshank 36 (1915) first pointed out the importance of the general 
well being of the animal when absorptive studies are made Working m 
Staihng’s laboratoiy he showed that a dog which had been carefully depan- 
creatized in a two stage operation absorbed a large percentage of fat, 
whereas a dog which had been completely depanci eatized m one operation 
absorbed a much smallei amount Pratt with Falcon-Lesses and Herschen- 
son 35 (1931), giving particular attention to the dogs — a carefully regulated 
diet which was given in frequent small feedings and included vitamins, as 
well as plenty of sunshine, exercise, etc — found that practically normal ab- 
sorption took place at times in both depancreatized dogs and animals with 
their ducts ligated without the addition of pancreas m the diet These 
animals, however, showed a labile digestive ability and at other times passed 
the typical large, bulky “ pancreatic ” stool 

In a further attempt to analyze this situation Pratt directed Handelsman 
and Golden 37 ( 1934) to study three dogs with their pancreatic ducts ligated 
to observe the effect of varying the food components and of varying the 
quantity of food ingested on the absorptive ability of the animals No 
definite relation to the type of food ingested was found Large quantities 
of food when given were absorbed in the absolute sense but showed a i da- 
tively greater amount excieted m the feces Fuithermore, the animals 
could not tolerate very large diets for longer than two weeks before an en- 
teritis occurred which responded to treatment when smaller diets were given 
They were led to conclude that factors which are as yet unknown influence 
absorption since not only did the same dog respond differently to the same 
diet, but different dogs under the same experimental conditions responded 
in an irregular fashion The exact role of the vitamins added to the diet, 
a factor neglected by the earlier workers, is not known Nasset, Pierce 
and Murlm 38 (1931) showed that there is no effect of yeast on the amount 
of nitrogen excreted through the feces in depancreatized dogs The work 
of Mottram, Cramer and Diew 39 (1922) showing by histological studies 
that vitamins hasten fat absorption, has not as yet been studied m animals 
without pancreatic juice However, both Piatt and Ivy 40 have been im- 
pressed with the marked importance of vitamins m their experiments par- 
ticularly in maintaining the animals m good health and with good fat 
absorption 
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The Length ot Life of Animals without External Pancreatic 

Secretion 

Experimenters working with depancreatized dogs repoited that these 
animals died of inanition although they ate large amounts of food and their 
glycosuria was controlled by msulm This group of workers did not 
chemically analyze the stools and reported “ tremendous amounts ” of fat 
m the stools microscopically Since quite early it was found that life could 
be prolonged in these animals by including raw pancreas in the diet, it was 
assumed that enzymatic action was the beneficial factor In 1924 Fischer 41 
and Allen, Bowie, McLeod and Robinson 42 pointed out the importance of 
fatty infiltration of the liver m these animals as a cause of death Further 
studies by Hershey and Soslan 43 (1932) and Best 44 (1934) and his co- 
workers have revealed that lecithin and choline as well as the feeding of 
raw panel eas can prevent this The literature on this subject has recently 
been reviewed by Greene, Handelsman and Babey 45 (1937) 

Berg and Zucker 40 lepoited fatty infiltration of the liver following 
pancreatic fistulae A perusal of many autopsy records of dogs with ligated 
pancreatic ducts studied by J H Pratt (unpublished) reveals no case with 
evidence of abnormal infiltration of the liver with fat This coincides with 
the experience of Von Prohaska, Dragstedt and Harms 47 (1936) who also 
find no relationship between the deprivation of the external secretion of the 
pancreas and fatty livers Bloom and Handelsman 48 i eported a case of a 
young dog with naturally occuirmg diabetes which died because of fatty 
changes m the liver (jaundice, etc ) The acmai tissue was for the most 
part well preserved and stool studies levealed no evidences of pancreatic 
secretion deficiency, but practically no islets of Langerhans were found 
An internal secretion of the panel eas which pi events the occurrence of fatty 
livers has actually been isolated by Dragstedt, Von Prohaska and Harms 40 
Absence of the external secretion of the pancreas from the intestine 
does not seem incompatible with a fairly long and healthy life Several of 
J H Pratt’s dogs with ligated ducts lived for long periods of time “ Zep ” 
lived for over three years and “ Nellie ” over 2% years without ever being 
fed pancreas or enzymatic preparations 

Complete pancreatic fistulae with continuous loss of the secretion outside 
the body leads to death in five to eight days The mechanism leading to 
the fatal ending m these cases has been studied by Elman and McCaughan 50 
and others, 51 and has been found not to be related to the digestive function 
of the pancreatic secretion but to the acid-base economy of the animal 
Large quantities of physiological saline administered to such dogs can 
prolong their lives for a longer period of time 

The Digestion and Absorption of Fats in the Absence of 

Pancreatic Juice 

The pancreas played the role of “ star witness ” m the earlier arguments 
of the physiologists as regards the necessity of the splitting of fats before 
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absorption However, fat recovered in the stools is for the most part well 
split even when the greatest source of lipase, the pancreatic juice, is absent 
from the intestine This fact was first noted m the first animal experi- 
mentations of Abelmann 11 in 1890 where depancreatized dogs were used 
Pratt, Lamson and Marks 28 (1909) also found excellent hydrolysis of the 
fats in the stools of animals whose pancreases were allowed to remain in the 
body with the pancreatic ducts blocked, for example, one of the dogs 
studied excreted 88 7 per cent of the ingested fat in his stools and 70 per 
cent was m the form of fatty acids and soaps H Wendt 52 m his review 
has collected the clinical literature on this subject with the same conclusions 
The factors involved in the mechanism of this excellent fat splitting m 
the absence of panel eatic juice have been puzzling Three other sources 
of lipolytic activity have been known to exist V olhard 53 clearly established 

the presence of a fat hydrolyzing enzyme in the stomach which is active m 
acid medium, and Boldyreff 54 (1905) demonstrated an enzyme of similar 
nature m the intestine It has been known that many bacteria also have 
the power to split fats particularly in the colon 

Umber and Brugsch 55 ( 1906) interesting themselves in this problem 
first suggested that the gastric lipase might play a role when there was a 
deficiency or absence of pancreatic juice They reported a single observa- 
tion on sacrificing a depancreatized dog, the fat collected between the 
pylorus and papilla was only 18 2 per cent split wheieas that in the lower 
ileum was 42 per cent split This made them minimize the importance of 
the gastric lipase and led to search for lipase in othei organs 

Gross 58 (1912) m studying two cases where atrophy of the pancreas 
was clinically diagnosed (one case later proved at autopsy) searched for a 
cause of the excellent splitting of fats m these cases He found in these 
patients that gastric juice when left with neutral fat in an incubator at 38° 
for an indefinite length of time split the fats Since this did not occur 
when toluol or chloroform was added, he supposed that bacterial action in 
the stomach and upper intestine caused these results 

Nothmann and Wendt 57 in 1931 criticizing Gross’ results instituted 
experiments on five depancreatized dogs to which they fed olive oil test 
diets The dogs were killed from four to eleven hours after having been 
given the test diets and the fats in the small intestine were analyzed quan- 
titatively and for the amounts hydrolyzed They found only 2 01 per cent 
to 3 98 per cent of the fats m the small intestine split whereas m the large 
bowel 14 82 to 22 1 1 per cent were in the form of fatty acids and soaps 
This led them to emphasize the lipolytic activity of the bacteria m the colon 
In two of their experiments wherein the total fats remaining m the intestinal 
canal were determined, they were able to recover 89 per cent of the ingested 
fat m one case and almost 100 per cent in the other The amount of fat 
absorbed as well as the poor splitting stands in contrast to the experiments 
where excellent absorption of fats has been found when balanced diets are 
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fed to the animals We have tabulated from reports in the literature the 
results of analyses of intestinal contents of dogs killed after a normal meal 
and have included some unpublished lesults obtained by J H Pratt (table 2) 


Table II 


% 

Split 

in 

Normal Dogs 

Depancreatized 

Dogs 

Dogs u ith 
Pancreatic Ducts 
Ligated 

Starling 

and 

Pincussen 

Abelmann 

Umber 

and 

Brugsch 

Umber 

and 

Brugsch 

Pratt 
(unpubl ) 

"Toby” 

Pratt, Golden and 
Handelsman 
(unpubl ) 

Stomach 

30-40% 





— 



313% 

Duodenum 

— 

— 

30 2% 

18 2% 

— 

32 3% 

Jejunum 


32% 

— 

— 

41 5% 

— 

Ileum 

— 

57% 

48 9% 

42 0% 

46 4% 

31 9% 

Colon 

— 

76% 

810% 

72 9% 

— 

45 0% 

Stools (same diet) 



— 


— 

51-55% 


A careful analysis of the factois that conti lbute to these opposite results 
obtained with olive oil administration in contrast to balanced diets revealed 
interesting results Nothmann and Wendt 58 found that after lodipin and 
egg yolk mixtures, roentgen-ray studies in depancieatized dogs showed 
enormously rapid gastnc emptying time They checked this observation 
with quantitative chemical analyses of the gastrointestinal contents of de- 
pancreatized dogs killed at various mteivals after being fed olive oil test 
meals Independently, Beguria working m the Tufts College Physiology 
Laboratory with olive oil-barium sulfate mixtures obtained similar results 
m roentgen-iay studies of depancreatized dogs, in some dogs, the olive oil 
mixture was in the ileum in one hour with complete emptying of the stomach 
by that time 

Unpublished roentgen-iay studies by Pratt done in 1917 revealed only 
very slight changes in the gastrointestinal motility of several depancreatized 
dogs and animals with their pancreatic ducts tied These studies were done 
with plain barium sulfate suspensions or with ordmaiy canine diets mixed 
with barium This was substantiated by other methods In practically 
none of our dogs did carmine appear in the stools before IS hours, usually 
24 hours Furthermore on sacrificing one dog four hours after a meal 58 
per cent of the food was still m the stomach and only 1 1 per cent was in the 
proximal colon Yesko 59 and Fauley and Ivy 00 found a slightly decreased 
gastric emptying time in such dogs , the latter attribute this as due to a normal 
hunger mechanism 

Dr Beguria was kind enough to do gastrointestinal series on two of 
our dogs with ligated pancreatic ducts With ordinary barium sulfate sus- 
pension in water, a practically normal motility was found, but with the olive 
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oil-barium sulfate mixture, an extremely rapid gastrointestinal motility 
was demonstrated This latter result stands in contrast with the work of 
Nothmann and Wendt 58 who did not find the rapid passage of the olive oil 
in dogs with ligated pancreatic ducts but only m depancreatized dogs 
Because of their findings, they proposed the theory that an internal secretion 
of the pancreas regulates gastrointestinal motility The studies of Pratt 
and Beguria do not offer warrant for such a theory 

The unusual acceleration of the passage of olive oil and lodipm through 
the intestines, a condition which does not occur with usual diets m the ab- 
sence of pancreatic juice, explains the extreme differences in digestion and 
absorption found by Nothmann and Wendt 5 ' and other workers This 
specific “ diarrhea ” of the oils does not allow sufficient time for their split- 
ting and absorption This difficulty does not exist with other foods 

The problem of how the fats of usual diets are split in the absence of 
pancreatic lipase cannot be explained entirely by slow intestinal motility A 
perusal of table 2 reveals that a considerable amount of fat is already split 
m the stomach (25 to 30 per cent) in both normal and depancreatized dogs 
Careful control studies by Pratt and Golden (unpublished) revealed that 
the diets of dogs in the Tufts laboratory were in some instances already 10 
to 15 per cent split before ingestion This was traced to the use of cans of 
Klim opened for a time before use In other unpublished experiments, the 
gastric contents of two dogs with ligated pancreatic ducts were analyzed four 
hours after feeding and yielded 23 5 per cent to 27 2 per cent of the fats in 
the split form Although this is minimal when compared to the 40 to 50 
per cent splitting usually found m the ileum, the gastric lipase may really 
be of some significance Pratt, Golden and Handelsman (unpublished) 
studied the pH of the intestinal contents of dogs without pancreatic juice 
who were killed four hours after a meal The hydrogen-ion concentration 
showed strong acidity throughout The studies of Hoerner 62 showed that 
normally the pH of the duodenal content may range from 7 81 to as low as 
3 31 In dogs without pancreatic secretion, although the range found was 
within these limits, the lower hydrogen-ion values were most often found 
Since the gastric lipase hydrolyzes fats optimally in an acid medium, its 
action may possibly be carried on in the lower intestinal canal m the absence 
of pancreatic juice 

Minkowski 63 (1890) expressed the belief that an intestinal lipase hy- 
drolyzes the fat However, the importance of intestinal lipase is minimized 
by Hull and Keeton 64 who find the concenti ation of gastric lipase five times 
greater Also Koskowski and Ivy 6d (1926) found no change in the succus 
enici tens m the absence of pancreatic juice and Fauley and Ivy 60 found a 
hypersecretion of gastric juice under those conditions 

The other locus of lipolytic activity, the colon, does not seem to be im- 
portant regarding fat absorption Nakashima 66 (1914) and Verzar 67 
(193/) have found no evidence of the ability of the colon to absorb fat 
although Yamakawa 08 (1929) claims this to be possible 
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Studies of fat absoiption approached from other angles have clarified 
the role that fat splitting actually plays in the resorption of fat Pfluger 00 
(1901) had advanced the “saponification theory of absorption” and in- 
sisted that there must be complete splitting of fats before absorption could 
take place On the other hand Mellanby 70 (1928), minimizing the mi- 
poitance of fat hydiolysis, showed that the amount of lipase in the pancreatic 
juice of a cat is so small that it could meiely serve as a mechanism to initiate 
emulsification of the ingested fat by providing only a very small amount of 
soap F Verzar (1936) has reviewed the literature on this subject as 
well as his own works which ha\e clearly demonstrated the importance of 
lipase and bile in fat absorption He showed that neither fine emulsions of 
a neutral fat, nor neutral fat together with lipase, noi neutral fat emulsified 
with bile acids were absorbed fiom the intestines of dogs whose bile ducts 
were tied But when neutral fats w r ere put into the intestines along with 
lipase and bile acids, 74 per cent w r ere absorbed after 24 hours The bile 
acids do not act upon neutral fats, but they form physical complexes wuth 
fatty acids resulting m combinations which are more soluble and diffusible 
than either of the parent components and which are easily absorbed These 
results have been confirmed by Riegel, Elsom and Ravdm 71 

From these studies it can be seen why good fat absorption may take 
place in the absence of pancreatic juice as long as some lipolytic agent ini- 
tiates the hydrolysis of neutral fats The finding that an animal wuth out 
panci eatic secretion entering the intestines may show good absorption at 
one time and poor at another time indicates that other factors as yet unknown 
must play a great idle Further studies must clarify the importance of 
vitamins, mineral content, the differences of various fats, etc 

Since the fatty acid-bile acid complexes described by Verzar 67 are broken 
down m a medium with a pH below 6, and since the pH of the intestinal 
canal of a dog without pancreatic juice can be as low as 3 5, another factor 
suggests itself for study One would suspect that the administration of 
alkalies might aid fat absorption, but experiments by Poczka and Fischel 
on a patient with pancreatic insufficiency showed that such treatment actually 
increased fat excretion 

Experimental studies involving the administration of pancreas (fresh 
or extracts) to animals without pancreatic secretion have been contradictory 
and give no conclusive proof of the role played by pancreatic lipase The 
consistent improvement obtained in the digestion of proteins and carbohy- 
drates m such substitution experiments does not seem to hold for fat Pratt, 
Lamson and Marks 26 believed they obtained better fat absorption after the 
administration of pancreatic extract Nothmann 80 found marked improve- 
ment in fat absorption m depancreatized dogs when large doses of “ pan- 
krophorm ” were given Absorption studies in a patient with achylia pan- 
creatica by Poczka and Fischel 72 revealed that the majority of proprietary 
preparations in Germany with the exception of “ Pancreatm-dispert,” did not 
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prevent fat loss in the stools Veiy recent experiments with depancreatized 
dogs by Selle 81 using enteric coated as well as plain pancreatic extracts 
(potent m vitro) showed no improvement in fat absorption, although in the 
same experiments the nitrogen utilization was markedly increased How- 
ever, Selle who reported no benefit, had excellent (90 per cent) fat absorp- 
tion even without the administration of pancreatic enzymes whereas Noth- 
mann and Wendt who were impressed with the efficacy of oral pancreatm 
in depancreatized dogs had had previously only 4 3 per cent of the dietary 
fat absorbed Similarly Sarzana 82 who obtained only 50 per cent absorp- 
tion of olive oil in pigeons with ligated pancreatic ducts, also noted improve- 
ment up to 84 per cent absorption when pancreatic juice was given along 
with the fat These differences in reports of success in pancreas adminis- 
tration point again to the numerous complicating factors controlling fat 
absorption 

The Nature of the Fat in the Feces of Animals with Pancreatic 

Steatorrhea 

Blooi , Sperry and their co-workers 73 have shown the lack of relation- 
ship between dietary fat and the fat excreted m the stools of normal animals 
A Krakower 74 has shown this to occur also in humans In normals, after 
all the dietary fats are absorbed, appaiently fat is again excreted by the in- 
testines to form the fecal lipoids which are entnely independent of the food 
ingested 

Studies m Pratt’s laboratory by Krakower and Rosenblum (unpub- 
lished) revealed a close similarity of the fat in the stools of animals deprived 
of pancreatic juice to the dietary fat When fed olive oil, the iodine num- 
ber of the fecal fat approached that of olive oil, when butter was fed, the 
iodine number of the fecal fat approached that of butter 

The external pancreatic juice has been found by Tangl and Berend 75 
(1930) and Tangl 76 (1932) to contain a “dehydrogenase” which is acti- 
vated by bile Berend 77 ( 1933) demonstrated such an active enzyme in the 
pancreas alone and Quaghariello 78 isolated a desaturatmg enzyme in bile 
alone Artom 79 has reviewed experiments by Italian workers demonstrat- 
ing similar desaturization of fats by many tissues and even by B coh On 
the other hand, there is evidence that unsaturated fats may be preferentially 
absorbed Apparently these factors did not influence the fats studied by 
Krakower and Rosenblum in the above experiments with., dogs whose ducts 
were ligated In other experiments where Nucoa was employed instead of 
butter or olive oil, the close similarity between ingested and excreted fats 
was not obtained, the latter being more unsaturated It is possible that 
this difference was due to the presence of desaturatmg enzymes in the in- 
testinal canal 
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The Digestion and Absorption of Carbohydrates in the Absence or 

Pancreatic Juice 

Clinically it was maintained by F Mueller that the digestion of starches 
was not necessarily impaired m the absence of pancreatic secretion Fur- 
thermore, studies on “ intestinal catarrh ” and cases with increased gastro- 
intestinal motility due to causes other than pancreatic disease have shown 
large amounts of carbohydrates in the stools Thus the presence of starch 
m the stools has been more or less neglected by the clinicians as a compara- 
tively insignificant factor m the absence of pancreatic enzymes m the 
intestine 

Rosenberg 15 m 1896 pointed out the presence of starch m the stools 
m these cases It is only recently that this problem has been studied experi- 
mentally Dogs lend themselves well to this study since their saliva contains 
no ptyalin Hjort 35 working in Pratt’s laboratory studied normal dogs 
on a comparatively large diet of ground meat, cracker meal, butter and 
vitamins and found the stools to contain only 1 08 per cent starch (analyzed 
as sugar) , the same animal after the pancreas had been completely separated 
from the intestine passed stools containing 14 23 per cent starch (as sugar) 
Handelsman, Golden and Pratt (unpublished data) found the stools of two 
dogs with smulai operative interference to consist of 0 per cent to 9 1 per 
cent carbohydrate (analyzed as sugar) when diets low m carbohydrates were 
fed, and to contain 21 5 per cent to 46 6 pei cent sugar when high carbo- 
hydrate diets were fed Beazell, Schmidt and I\y 83 fed dogs with the pan- 
creas separated from the intestine with diets containing 62 per cent starch, 
and they found that 18 per cent to 39 pei cent of the stools consisted of 
starch Sekikawa 84 found that feces of normal animals contain 80 to 190 
mg carbohydrate per gram of stool, after ligation of the pancreatic ducts 
the carbohydrate concentration of the stools rose to 190 to 230 mg per gram 
of stool while after pancreatic fistula the concentration was still higher, 240 
to 500 mg per gram of stool 

Studies of the percentage of starches in the stools do not give a true 
picture of the amount actually absorbed A good example of this occurred 
m the dog “ Nellie ” where Pratt and his co-workers found after a high 
carbohydrate meal absorption of 92 6 per cent of the ingested cracker meal, 
yet stool analysis showed 30 1 per cent of the feces to consist of carbohy- 
drate For the most part, carbohydrates seem to be more than 90 per cent 
absoibed, when the intake is not too excessive even m the absence of pan- 
creatic juice and this good absorption seems to be independent of the relative 
fat and protein content of the diet 

To explain this good absorption, recently Zucker, Newburger and Berg 85 
(1932) again renewed the theory of Rosenberg 15 that the pancreatic en- 
zymes may be secreted by other organs These workers studied the in- 
creased serum and urinary amylase m dogs whose pancreatic ducts were 
blocked and were impressed with the fact that the disappearance of the in- 
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creased seium amylase is not accounted for by its excretion m the urine 
They report evidence of increased amylotic activity of the bile in cases where 
the pancreatic ducts have been tied This was first demonstrated m birds 
by Langendorff 86 in 1879 This type of compensatory mechanism was also 
studied by Schegalow 87 m 1902 who reported increased proteolytic activity 
in the bile after ligating the pancreatic ducts and Lombroso 17 (1906) who 
found the same for lipase Pfluger 80 ( 1905) expressed his approval of this 
theory However, the excellent absorption of carbohydrates reported by 
Pratt 35 in dogs with the pancreas removed from the body does not allow 
much importance to be attached to this theory 

Beazell, Schmidt and Ivy 83 found that administration of pancreatm as 
well as other diastase preparations markedly decreased the amount of carbo- 
hydrate m the stool of dogs with their pancreas completely disconnected 
from the intestine Such excellent therapeutic results would tend to sub- 
stantiate the impression that it is actually the absence of diastatic digestion 
m depancreatized dogs that leads to the excretion of carbohydrates in the 
stools rather than other causes such as rapid gastrointestinal motility, im- 
proper pH of the intestine or interference with the absorptive processes 

That the compensatory mechanism of carbohydrate digestion can be 
strained in some cases by the excessive administration of starchy foods was 
shown by one of Pratt’s dogs 35 This animal was unsuccessfully operated 
upon and not all the pancreatic ducts were ligated as was proved at autopsy 
and also noted clinically by the absence of the typical “ pancreatic stools ” 
Whereas fat and nitrogen were normally absorbed, large quantities of starch 
appeared in the stools Apparently m this case of hypochyha pancreatica, 
the amount of pancreatic juice was insufficient for the complete digestion of 
carbohydrates 

The Digestion and Absorption or Nitrogenous Foods in the 
Absence of Pancreatic Juice 

In normal animals, the amount of fecal nitrogen does not vary with 
changes in the amount of ingested nitrogen, and even remains the same on 
a protem-free diet The fecal nitrogen may be increased by raising the 
indigestible, non-mtrogenous bulk of the diet while changes in the digestible 
food components have practically no effect 90 It would seem that the fecal 
nitrogen originates in a manner similar to that of fecal fat, namely as a 
secretion product of the bowel rather than being a true indigestible residue 

In dogs without pancreatic juice entering m the intestine, usually 35 
per cent to 55 per cent of the ingested nitrogen is excreted m the stools 
Similar results have been obtained in cats by Greenberg 91 who found 33 2 
per cent to 48 8 per cent excreted Occasionally higher values are obtained 
(see table 2) That this increased fecal nitrogen represents the undigested 
food nitrogen has been recognized b) clinicians by tests with cell nuclei and 
striated meat fibers found in the stools after the ingestion of meat Detailed 
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chemical studies of the type of nitrogen found m the stool of depancreatized 
animals have not been made probably because of the difficulty m controlling 
gastrointestinal motility as well as bacterial putrefaction in the colon 
(Review by Pratt 02 ) There is also a lack of data concerning the inter- 
mediary protein breakdown products m the intestine m the absence of tryptic 
digestion, a phase in which the gastrointestinal allergists are now interested 
F G Benedict and Pratt 27 studied the specific dynamic action of meat 
feeding m dogs in which the pancreatic secretion was absent After the 
feeding of 500 giams of meat, the 24 hour increment in C0 2 production 
was 28 per cent for a noimal animal, compared to 17 per cent and 22 per 
cent in experimental animals, after 750 grams of meat the increase in 
metabolism m a normal dog was 62 pei cent as compared with 48 per cent, 
43 per cent and 25 per cent in animals without pancreatic secretion 
Kuthy 88 by direct experimentation in normal rats has established that the 
specific dynamic action of proteins parallels their absorption rate The data 
of Benedict and Pratt on closer examination reveal that the increased C0 2 
production of the experimental animals after meat feeding as determined 
over four hour periods, approximately parallels that of the control animal 
with the exception that there was a diminution in the quantity produced 
Since the animals were m nitrogen balance, it would seem that protein ab- 
sorption in animals without pancreatic juice proceeds normally except for 
the decreased amount of absorption 

The problem of nitrogen balance in depanci eatized dogs has been 
studied by Nasset, Pierce and Murhn 38 who showed that such dogs may 
have an increased nitrogen retention or normal balance even when large 
quantities of nitrogen are lost in the stools 

An interesting problem has been brought up by the work of Selle 81 who 
found that panel eatm administration i educed the weight of the stools of 
depancreatized dogs by 50 per cent and reduced the fecal nitrogen 35 per 
cent to 65 per cent Fat excretion in these animals, 10 per cent to 11 4 
per cent, was almost normal, and was uninfluenced by pancreatm administra- 
tion Since no carbohydrates were fed to these animals during the metab- 
olism periods, it would seem that the i educed bulk of the stools after pan- 
creatm paralleled the deci eased nitrogen excretion This observation is 
interesting inasmuch as the bulkiness of the pancreatic stool is one of its 
typical features A perusal of the fecal analyses by Handelsman, Golden 
and Pratt 37 reveals a relationship between increased nitrogen ingestion and 
the increased dried weight of the stools, but the bulkiness did not seem to 
depend upon an increase m the percentage of nitrogen m the stool or on the 
percentage of mtiogen absorbed The enormity of the “ pancreatic stools ’ 
has not been completely explained Incomplete studies in Pratt’s laboratory 
with the diets used would seem to indicate that the dried ash content of the 
stools is not the cause of the large size of the feces On calculating the 
lesults of many careful dried stool analyses there has been found an “un- 
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determined residue” when the carbohydrates, fat, ash and piotems (NX 
6 25) have been totaled This undetermined residue is piobably greatei 
than calculated since a pait of the nitrogen in the stool is not from protein 

Conclusions 

Care must be used when studying the literature concerning the external 
secretion of the pancreas The earlier studies reported good absorption of 
food when the pancreas was separated from the intestine and attnbuted this 
to an internal secretion of the pancreas regulating absorption However, 
these conclusions were based on experiments where the pancreatic juice was 
not completely excluded from the intestine After more careful surgical 
interference the same digestive disturbances were found as after pancreatec- 
tomy Although the eaily experiments showed rather poor absorption of 
foods, m later studies employing smaller feedings, including vitamins, and 
giving more care to the general well-being of the animal, fairly good absorp- 
tion of foods occurred In contradiction to the good absorption of the un- 
successfully operated dogs, the animals actually without pancreatic secretion 
m the intestine show a labile digestive mechanism good at times and poor at 
other times Only in the carbohydrate fraction does this lability seem to de- 
pend on the diet as manifested by a higher percentage of carbohydrate m the 
stools The mtiogen and fat absorption are also labile, but the factors 
causing these variations are not completely understood Fat digestion and 
absorption are particularl) complicated The duty of the pancreatic juice 
seems to be to split the neutral fats in preparation for the absorption of the 
fatty acids combined nth bile acids In the absence of the pancreas a com- 
pensatory mechamsrr splits the fats, the gastric lipase may play some role 
m this The significance of the lowered pH of the intestinal canal m the 
absence of pancreatic juice as well as a smgulaily rapid gastrointestinal 
motility when oils are fed is not as yet known Most of the digestive 
and absorptive phenomena found m depancreatized dogs are found m dogs 
with their pancreatic ducts ligated The internal secretions postulated to 
explain fat absorption or to regulate gastrointestinal motility are not sub- 
stantiated The fatty infiltration of the liver in depancreatized dogs, 
however, seems to be related to an internal secretion of the pancreas 
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THE SYNDROME OF DYSPHAGIA AND ANEMIA ' 

By Lemuel C McGee, Ph D , M D , and T Martin Goodwin M D , 

Elkins, West Viigtma 

“There is a variety of dysphagia, not uncommon in middle-aged women, 
which m all cases presents almost identical signs and symptoms and which reacts 
uniformly to treatment, but as to the pathology of which we are ignorant ” This 
statement by Brown Kelly 1 m his original discussion of the subject is still tiue 
of the syndrome he described Kelly 1 and Paterson, 2 - 3 m 1919, outlined the 
symptom complex of “ spasmodic dysphagia ” as one clearly distinct from that 
of “ globus hystericus,” achalasia of the cardia or organic obstructive lesions of 
the esophagus Their patients were women, the majority of whom were be- 
tween 40 and 50 years of age The outstanding symptom in each patient was 
either a slowly or a rapidly appearing dysphagia, referred to the level of the 
larynx, in the absence of any previous chemical or theimal esophageal mjuiy 
Several patients related symptoms common to the neuroses Most of them were 
undernourished Both authors found a palloi of the pharyngeal mucous mem- 
brane, the tongue surface smooth and devoid of papillae The mouth corners 
were fissured, there was notable ptyahsm In several patients an easily rup- 
tured membrane extended transversely across the entrance to the esophagus 
In others there were firm, approximated bands in the mucosa forming a closure 
of the gullet at the site of the complaint These bands apparently were not on 
a cicatricial base and yielded readily to pressuie from a tube, bougie, or endo- 
scopic instrument In many instances there seemed to be simply increased mus- 
cular tone at the entrance into the esophagus The patients had no mtei mittent 
symptoms or other characters of hysteria Dilatation maneuvers gave the pa- 
tients definite relief and Kelly concluded, from a particular study of 10 patients, 
that the disorder was a spasm of esophageal muscle developing as a result of 
faulty innervation, probably failure of a proper local leflex arc through the 
plexuses of Auerbach and Meissnei 

Vmson, 4 m association with Plummer, after observations on 69 patients 
(only 12 were males) was impressed with the occurrence of an anemia of the 
hypochromic type in dysphagia The onset of the disease m the majority of Ins 
patients was marked by a rather sudden hindrance m swallowing solid food 
The symptoms often were tolerated for years before a physician was sought 
Roentgenographic and esophagoscopic examination gave no evidence of disease 
Twelve of these patients had palpable spleens The passage of an esophageal 
sound gave excellent results when followed by Blaud’s pills, Fowler’s solution 
and encouragement to eat Vmson was impressed also by the hysterical mani- 
festations of these patients Since this report m 1922, the disorder frequently 

* Received for publication April 22, 1937 From the Golden Clinic, Davis Memorial 
Hospital, Elkins, West Va 
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has been called the Plummei -Vinson syndiome Moeisch and Connor 5 col- 
lected a series of 65 such hysterical dysphagias, all being found in women be- 
tween the ages of 23 and 63 years 

Hurst 6 reported a case which suggested that infection of the throat, as by 
stieptococci, might give rise to a reflex spasm in the esophagus Ryle 7 re- 
ported a patient having no delay in the passage of barium and in whom he felt 
hysteria was the etiologic factor Cameron s> 15 reported an analysis of 25 case 
studies He emphasized the smooth, pale, dry mucous membrane of the mouth 
and fissures extending from the mouth corners over the skin All of his patients 
were women between 41 and 60 years of age The dysphagia usually was lo- 
cated at the level of the larynx Splenomegaly was found in eight instances 
In 15 patients, the hindrance m deglutition appeared to have pieceded the anemia 
Cameron considered atrophy of the mucous membrane, with the probable loss 
thereby of both mucous secreting glands and pioperly functioning sensory nerve 
endings, as of great significance in the mechanism of the dysphagia Jones and 
Owen, 9 in summarizing the clinical characters of the disorder, were impressed 
by the long duration (one to eight years, in their experience) of the dysphagia 
Evans, 10 considering the disordei not a local disease but a local manifestation 
of a general disease, presented incomplete evidence that syphilis may have been 
the causative factor in some instances He refei red to a necropsy on one patient 
but gave no details as to the microscopic findings m the esophagus Witts 11 
described anemia and dysphagia in 13 women with characteristic findings and 
excellent lesponse to therapy with iron The anemia was definitely microcytic 
in all but one patient 

Suzman, 12 in 1933, reviewed the previously reported cases and added eight 
from his experience One of his patients died following perforation of the 
esophagus by an unguided filiform bougie In an autopsy on this patient, the 
sections from the esophagus showed marked desquamation of the superficial 
epithelium and a few areas of unequivocal keratmization There was moderate 
infiltration by lymphocytes and plasma cells The musculature was atrophied 
Of greatest importance was his observation that there were no demonstrable 
changes in the nerve plexuses Hoover 13 reported on a series of 17 cases, m 
seven of which a definite band or web was found in the upper end of the esoph- 
agus He observed that the passage of the esophagoscope alone relieved the 
dysphagia m most instances McGibbon, 14 from a study of seven such patients, 
emphasized a charactenstic glossitis, stomatitis and atrophic pharyngitis as the 
essential findings Splenomegaly, koilonyclna, achlorhydria, fissures at the 
angles of the mouth, brownish discoloration of the skm and increased fragility 
of the erythrocytes were occasionally associated with the syndrome Five of 
his patients had a web or other demonstrable upper esophageal lesion 

Many of the reported histories indicate that dysphagia precedes the onset 
of anemia but occasionally the reverse is true 15 Patterson 3 stated that the 
anemia comes late in the disease and is to be regarded as a secondary manifesta- 
tion of the dysphagia Benhamou and Cohen-Solai 10 regarded the entire symp- 
tom complex as being secondary to an essential hypochromic anemia 

Proper consideration of dysphagia resulting from a failure of the introitus 
of the esophagus to receive and adequately transmit solid food and fluids, re- 
quires a careful elimination of palpable lesions which may give similar symp- 
tomatology Such recognized causes of obstruction are retropharyngeal ab- 
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scess, bulbar paralysis, pharyngeal, laryngeal or esophageal neoplasm, congenital 
malformation, foreign body, cicatricial contraction, pulsion or traction pouch, 
mediastinal mass, and others carefully listed by Hutchison 17 Impaired degluti- 
tion has been noted in patients with scleroderma, progressive muscular dys- 
trophy , 18 exostoses of margins of cervical vertebrae , 19 and unilateral pulmonary 
fibrosis 20 

Since the treatment of this well identified clinical syndrome has been remaik- 
ably successful, rarely does an opportunity for postmortem study appear There 
have been found but two previously reported autopsies on patients who had the 
clinical syndrome of idiopathic dysphagia and anemia 10 - 12 The patient m the 
following case report had no demolish able cause for dysphagia The pressure 
of the thyroid lobes on the esophagus was associated with normal deglutition for 
too long a time for it to serve as an explanation of dysphagia The age of the 
patient when her symptoms appeared and the manner of hei death, exsanguina- 
tion by bleeding from multiple points in the gasti omtestmal tract, are unusual 

Case Report 

Mrs E H , aged 66 years, entered the Davis Memorial Hospital, January 17, 
1936, complaining of loss of weight and weakness for the previous six months 
and of dysphagia for six weeks The embarrassment m deglutition was slight 
until January 14 For the few weeks prior to the latter date she observed that 
both liquid and solid foods were swallowed with some difficulty Three days before 
admission her son observed that she seemed to be unable to take any of her food 
and that saliva drooled from hei lips as she attempted to swallow She left the table 
m the middle of the meal and took little or no nourishment during the next two days 
She complained of no fatigue in mastication There was a known loss of 30 pounds 
in weight in the six months prior to her hospital admission 

The patient had been in apparent good health previously, save for a few aching 
pains, of the type associated with hypertrophic arthritis, in the lower back and thighs 
since the age of 60 years The menses ceased at the age of 40 years Her mother 
died at the age of 58 years with a clinical diagnosis of carcinoma of the stomach 

The patient was cachectic, weighing but 81 pounds, and could scarcely walk 
from weakness Her skin was generally atrophic and loosely attached to the body 
Several fissure-like wrinkles radiated from each corner of her mouth A nodular but 
fairly symmetrical enlargement of both lobes of the thyroid was noted One pea- 
sized, moveable lymph node was palpable m the right supraclavicular fossa All 
upper teeth had been lemoved, a few worn teeth remained in the lower jaw The 
buccal mucous membranes were dry, the tongue surface was notably smooth as in 
atrophy of the lingual papillae There was no evidence of paralysis of any of the 
cranial nerves The skeletal reflexes were unchanged The abdomen was scaphoid 
in contour The thorax was moderately hyperresonant The heart sounds were 
faint, there was a systolic murmur of low intensity and short duration heard ovei 
the apex The blood pressure was 138 systolic and 96 diastolic 

In the presence of the physician, the patient seemed unable to initiate the act 
of swallowing At each attempt, after bobbing her head a few minutes, she sought 
to expectorate soft food and water alike In the fluoroscopic room, the thick 
barium mixture accumulated m a peculiar round mass, the size of a golf ball, im- 
mediately below the level of the cricoid cartilage The patient was unable to move 
the bolus farther and, after being subjected to strong reassurance and persuasion for 
five minutes, regurgitated the mass She could not be induced to attempt to swallow 
the barium again When an effort was made by one of us (T M G ) to pass the eso 
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phagoscope the mstiument was firmly grasped in the upper esophagus The view 
obtained was that of a swollen, hyperemic mucosa filling the end of the esophagoscope 
in every maneuver and, with the degree of force considered safe, the endoscope 
could be passed no farther 

The urine contained a tiace of albumin The blood had a hemoglobin value 
of 56 per cent (Salih), 3,720,000 erythrocytes per cubic millimeter, and a negative 
Kahn reaction 

The patient was fed twice daily for four days by gavage through a heavy Ewald 
aspirator tube In the first feedings the tube had to be forced through the upper 



Fig 1 


esophagus with more than the customary manipulation and pressure By the third 
day the Ewald tube could be passed with distinctly less effort At no time was free 
hydrochloric acid found (histamine was not used) The patient expectorated large 
amounts of mucoid saliva, requiring a cup constantly at her bedside After the 
fourth day m the hospital she could swallow both soft food and liquids, the former 
more readily The patient gained in strength and left the hospital January 25, 
eight days after admission, with instructions to take seven grains of reduced iron 
three times each day 

After seeming to improve for four days at home, the patient, on January 29, 
suddenly became very faint, dizzy, and fell to the floor She had to be helped to 
her bed by her daughter There was no loss of consciousness and no evidence of 
paresis of any extremity After an hour in bed, she was well enough to be up and 
about the bedroom again but she complained of a vague abdominal discomfort 
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She was given an enema and returned a tarry, offensive stool During the night 
she made, alone, two trips to the bathroom It is not known whether she defecated 
The following morning the patient ate a small breakfast and again complained 
of marked dizziness and weakness An hour or so after breakfast, she vomited a 
moderate amount of dark coffee-ground material which her daughter, a graduate 
nurse, recognized as blood The patient made a 15 mile trip by ambulance to the 
hospital, losing consciousness five minutes before admission Within an hour she 
had ceased breathing 



Fig 2. 


A postmortem examination was started 30 minutes after death There was 
a minimal quantity of panmculus adiposus The distended intestinal loops were 
speckled fairly generally with subserous hemorrhages, 2 to 15 mm m diameter 
The small intestine yielded 500 c c of clotted blood and bloody fluid An equal 
quantity was found m the stomach Innumerable bleeding points, not over 2 mm 
in diameter, were present in the mucosa of the upper jejunum, duodenum and 
stomach No other lesion could be demonstrated in the abdominal viscera save for 
recent hemorrhages into both adrenal glands The spleen was small, the liver of 
average size 

The heart weighed 290 grams There were a few atheromatous plaques in 
the proximal aorta The coronary arteries were patent The mitral valve leaflets 
were scarred and fused so as to admit but one finger into the valve The mitral 
annulus measured 7 0 cm m circumference Other cardiac measurements were 
normal The lungs showed no significant alteration 
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In the lumen of the esophagus at its lower end was one-half of an insufficiently 
masticated stewed prune There was no obstruction at the cardia The inner sur- 
face of the upper half of the esophagus was hyperemic and had numerous irregular 
areas, 4 to 10 mm across, which were denuded of mucosa There was no demon- 
strable obstruction The entire esophagus, with the tongue and stomach attached, 
was removed for examination The thyroid lobes were each approximately 3 by 3 
by S cm , extended posteriorly beyond the trachea and left definite imprints upon 
the lateral surfaces of the collapsed esophagus The surfaces made by cutting the 
thyroid revealed small cysts and areas of calcification in the substance of the gland 



Fig 3 


Figs 1, 2, 3 Representative sections fiom the esophagus showing cellular infiltration, 
excessive development of mucous glands, denudation of epithelium and hypertrophy of the 
muscularis cvterna 

Mta oscopic Evammaiton Sections from the liver and spleen showed no change 
in structure The wall of the stomach and small intestine had areas of hemorrhage 
beneath the epithelial lining, occasionally under the serosa and in the smooth 
muscle, but presented no other recognized change 

Mucous glands were plentiful in the sections from three blocks of tissue taken 
from the wall of the inflamed upper end of the esophagus Cardiac type glands 
were scarce There was no keratmization of the stratified squamous epithelium 
The mucous and submucous layers were not atrophied but broken and denuded areas 
were clearly evident Numerous oial islands (1 by 2 by 3 mm ), predominantly 
of lymphocytes but with scattered plasma cells and polymorphonuclear leukocytes, 
lay beneath the epithelium The muscular wall tvas of increased width, varying 
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from 3 to 6 mm , and showed excess fatty areolar tissue between the irregularly 
interlacing longitudinal and circular fascicles of striated muscle Staining by 
Bielschowsky’s silver method revealed no obvious change in the ganglia or fine net- 
work of nerves 

Dr G W Rake, 21 who, with Hurst, originally described lesions m Auerbach’s 
plexus at the middle and lower levels of the esophagus from patients having long 
standing achalasia of the cardia, has been kind enough to examine representative 
sections from the case under consideration He stated in a personal communication, 
“ I can find no lesions of the plexus or nerves This, of course, does not rule 
out such lesions entirely since m milder degrees of achalasia one may find many nor- 
mal Auerbach’s plexuses to one abnormal one My experience with cases of the 
Plummer- Vinson syndrome has been limited, but the one case which I have 
examined with care microscopically showed no lesions of the nervous mechanism ” 

The authors are likewise indebted to Dr Walter Brandes of the Pathological 
Institute of the University of Tennessee who, after examining the sections, re- 
ported, “ A definite inflammatory reaction is present with moderate fibrosis and 
infiltration with lymphocytes Also an infiltration with fat seems to be present m 
some areas in the musculature It seems to me there are a rather large number 
of mucous glands present They are unaltered except that in some areas there is a 
chronic inflammatory reaction as mentioned The nerves that are seen in the 
sections I do not feel are noticeably altered I do believe there is definite chronic 
esophagitis with erosion of the epithelial lining ” 

Summary 

The particularities of the syndrome of dysphagia and anemia, as observed 
by many authors, are noted There is no proved pathological basis for the dis- 
order As such patients rarely come to the postmoitem table, detailed gross 
and histological findings in one available case seem to be of more than passing 
interest 

Acknowledgment is made to Dr Angus K Wilson, Davis Memorial Hospital, for 
preparation of the sections and to Mr Boyers M Clark, Elkins, West Va, for the photo- 
micrographs 
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EDITORIAL 

PULMONARY EMBOLISM 

If anything is to be accomplished in the prev ention and treatment of pul- 
monary embolism, seveial things are necessary A much keener apprecia- 
tion of its frequency, a knowledge of the chief circumstances that favor its 
occurrence, an ability to recognize it in its mild and non fatal forms, and 
an aggressive and systematic program aimed at pievention, are essential 
minimal requirements 

The incidence of fatal pulmonary embolism m unselected consecutive 
postmortem examinations is above 2 per cent 7 ’ 13 Pulmonary embolism 
accounts for from 5 to 6 per cent of deaths following surgical pro- 
cedures 12> 13 In McCartney’s series it accounted for about 5 per cent of 
deaths m parturition, for 3 32 per cent of deaths following trauma, and for 
slightly less than 2 per cent of all medical deaths 13 

While the cause or causes of pulmonary embolism are still unknown, 
valuable studies have been made which indicate important factors m its 
production Some of these seem capable of being attacked These studies 
serve to identify the circumstances under which pulmonary embolism is 
likely to occur, and they thus permit us to concentrate our efforts on these 
groups Pulmonary embolism is encountered chiefly in patients over 40 
years of age 2 Abdominal surgery in general, and certain types of ab- 
dominal operations m particular, predispose to pulmonaiy embolism 2 Fatal 
pulmonary embolism is approximately twice as common among patients with 
cardiac disease as among patients with normal hearts 5> 13 Obesity has been 
shown to be an important factor predisposing to fatal pulmonary embolism 16 

Pulmonary embolism rarely is due to detachment of the thrombus of 
thrombophlebitis 2 Conversely, when pulmonary embolism occurs, seldom 
are there signs of peripheral phlebitis The commonest sites of thrombi 
giving rise to emboli are, in order of fiequency, the iliac vein, the femoral 
vein, the pelvic veins, the prostatic plexus, the vena cava, and the right 
auricle 12 The infrequency with which an embolus arises in an upper 
extremity is striking m contrast to the lower extremity The effect of 
gravity, and the much greater motility of the upper extremity, maintaining 
good venous pressure and promoting good venous blood flow, must be of 
paramount importance m accounting for this difference Infection m the 
pelvic veins, thrombi produced by operations on the pelvic structures, which 
may extend into larger adjacent veins, and the fact that the venous return 
flow m the lower extremities is the first to suffer m any impairment of the 
circulation, 6 are other factors accounting for the incidence of thrombosis 
in the lower extremities 

No exact knowledge is available to indicate the time at which a thrombus 
forms after operation One suspects that the first 48 hours is a fruitful 
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period for thrombus formation The systemic blood pressure is usually 
lowest during that period Maximal immobilization of the trunk and legs 
occurs then Fever, m itself capable of increasing the circulatory rate, 
usually is slight or has not appealed during that period Can an embolus 
formed at that time be in situ for eight to ten days, the usual date at which 
fatal pulmonary embolism occurs 7 It is possible that during that period 
the embolus is slowly mci easing m size, and because of its size and the in- 
creased force of the venous flow attendant upon increased activity at the 
eighth or tenth day, it is carried to the lung On the other hand it may 
be that changes in the blood favoring coagulation 8 reach their maximum 
from the sixth to the tenth day and determine the time of thrombosis and 
embolism Actually, a combination of the factors of slowed venous return 
and alterations in the coagulating propeities of the blood may constitute the 
most reasonable explanation 8 

It is customary to regard marked dyspnea and cyanosis as the classical 
signs of pulmonary embolism Dogmatic adherence to this conception 
results in failure to recognize many instances of this complication 
Pulmonary embolism manifests itself frequently by the picture of shock 
This is characterized by faintness, pallor, sweating, acceleration of the pulse, 
a marked fall m blood pressure, and sometimes by vomiting and collapse 
A brief experience with pulmonary embolism teaches one that fatal attacks 
are preceded very frequently by milder, nonfatal seizures The recog- 
nition of these premonitory attacks furnishes an incentive to vigorous at- 
tempts to prevent further attacks, and to increased caution m the patient's 
subsequent management Certain electrocardiographic changes have been 
described which may assist greatly m the diagnosis of pulmonary embolism, 
and especially in its differentiation from acute coronary thrombosis 3> 4 ’ 14 
The patient who gives a history of previous pulmonary embolism following 
an operation calls for unusual care following subsequent surgical procedures 
Even more than special categories of patients shown previously to have a 
high degree of liability to embolism, this group of patients with premonitory 
seizures warrants the most intensive studies in prevention 

On the basis that impaired venous circulation plays an important role 
in the occurrence of pulmonary embolism, the following postoperative 
regimen has been instituted by Gray and MacKenzie 11 The patient is 
placed in the Trendelenburg position for the first 24 hours after operation 
Frequent inhalation of carbon dioxide, day and night during the first 48 
houis, is instituted Deep breathing exercises and encouragement of cough- 
ing are stressed Extreme care is taken to keep the patient's legs warm at 
all times Frequent massage of the legs is practiced during the first 48 
hours and twice daily thereaftei until the patient is out of bed Passive 
and active movements of the extremities are carried out frequently during 
the time the patient is m bed Attention to these details is especially im- 
portant during the first 48 hours after operation Experience to date 1 
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with this program encourages the belief that it is effective m preventing 
fatal pulmonary embolism * 

The occurrence of a mild attack would seem to be a favorable setting 
for a trial of heparin Whether a previous mild attack constitutes a con- 
traindication to the continuation of the foregoing postoperative program, 
time alone will tell 

Why does death occur from pulmonary embolism? Arterial obliteration 
and insufficiency of the pulmonary circulation m the area involved are not 
satisfactory explanations Reflex sympathetic inhibition was regarded by 
Villaret, Justm-Besancon and Bardm 17 as being an important mechanism 
Gosset, Bertrand and Patel 10 submitted evidence that an embolus lodged in 
a peripheral vessel is fixed by arterial spasm The role such a mechanism 
plays in the arterial insufficiency in arterial embolism has been discussed at 
length by McKechme and Allen 15 Is it not possible that pulmonary em- 
bolism results in spasm of some or all of the pulmonary arteries, thus explain- 
ing m part its serious consequences ? On this ground, and on the basis of 
favorable results seen from its administration in embolic occlusion of the 
peripheral arteries , 1 ' 9 papaverine hydrochloride, grains %, might justifiably 
be administered intravenously immediately after a seizure suspected of being 
pulmonary embolism 

There are many unknowns in this complex problem, and this seems to 
have given rise to a feeling of impotency in attacking the situation that has 
stifled progress There is reason to hope that if we utilize such knowledge 
as we now possess, as well as the results of future investigations, means will 
be found to diminish gieatly this menace 
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des accidents mortels consecutifs aux embolies pulmonaires. Bull et mem Soc med d hop 
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Hcait Failiuc By Arthur M FisnscRG, AID, Associate in A'lechcine, Alount 
Smai Hospital, New York City 788 pages, 15 5 X24 cm Lea and Febiger, 
Philadelphia 1937 Price, $8 50 

It is of couise impossible to review in detail the subject matter of a book of this 
size In 37 chapters the author discusses the phenomena of heart failure, peripheral 
circulatory failure and what he chooses to call hypodiastohc failure In this last 
group are included those instances of inadequate diastolic filling of the heart such 
as may occur in pericarditis oi tachycardia In general he follows a scheme m which 
a symptom is described, the circumstances under which it occurs are explained, and 
the mechanisms involved in its production are discussed , descriptions of pathological 
anatomy are included when indicated Left- and right-sided heart failure and 
failure initiated by “generalized cardiac stiain” are discussed separately The 
treatment of heart failure in general and in its special manifestations is discussed 
m further chapters The hteiature pertaining to various aspects of the problems 
discussed has been reviewed and a bibliography is placed at the end of each chapter 
If it is kept m mind that fuither knowledge may modify the opinions expressed, 
this volume should serve excellently as a rather detailed examination of the subject 

W S L , Jr 

External Diseases of the Eye By D T Atkinson, MD, FACS Second Edi- 
tion 718 pages, 15 5 X24 cm Lea and Febiger, Philadelphia 1937 Price, 
$8 00 

This book, revised by the author, is the second edition, the first having been 
published by Lea and Febiger in 1934 Like the original, this edition is not limited 
to external diseases of the eye but includes those other conditions which may be 
diagnosed without the aid of the ophthalmoscope The contents are divided into 
15 chapters Included m the chapter on diseases of the orbit is a consideration of 
nasal and sinus diseases which may secondarily involve the eye As m the first edi- 
tion many of the illustrations are of wax models, and while the majority of these 
are quite good, photographs of the actual lesion, especially if in stereopticon, would 
give a much better impression of the condition 

Valuable additions include description of slit-lamp microscopy, orthoptic train- 
ing, allergic manifestations and some of the newer surgical procedures Also 
included but rather underrated m value is the iridencleisis operation for glaucoma 
To the student, the general practitioner and the ophthalmologist this book cer- 
tainly can be recommended 

H F G 

Appendicitis, a Clinical Study By W H Bowen, Hon MA (Camb ), AI S 
(Lond ), F R C S 201 pages, 13 X 19 cm Cambridge University Press, Lon- 
don, Alacmillan Co, New York 1937 Price, $2 50 

An interesting monograph by an English smgeon on acute and chronic ap- 
pendicitis The author advises immediate operation in the acute stage and sets 
up definite rules to govern the decision as to operation in the chronic stage The 
author rightly stresses the importance of a knowledge of the macroscopic pathology 
of the appendix The monograph is well written but does not constitute an im- 
portant advance T R A 
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Handbook of Oithopacdic Stttgeiy By Alfred Rives Siiaxds, Jr, BA, MD 
593 pages, 15 X 24 cm C V Mosbv Company, St Louis 1937 Price, $5 00 

This book by Dr Shands has been compiled to act as a ready reference book 
for advanced students and practitioners so that concise information may be at hand 
No attempt has been made to go into details of description and analysis of the many 
problems, but rather to give the essentials of all orthopaedic conditions and to allow 
the investigator to proceed further m articles referred to in the bibliography If 
this book is used for students in school, explanatory lectures should be used to sup- 
plement it The bibliography is quite general and complete and offers opportunity 
for further intensive study of any subject 

A F V 

Textbook of Diagnostic Roentgenology By Lewis J Friedman, MD 623 pages, 
17 X 25 cm D Appleton-Century Co , New York 1937 Price, $10 00 

This volume attempts to cover the whole field of diagnostic roentgenology and 
hence deals with each aspect in too brief a fashion to serve the purpose of the man 
specializing in that field It is perhaps best suited to give the physician in general 
practice a survey of the whole subject 

The viewpoint is consistently maintained that the roentgenologist is a medical 
consultant and should be in possession of all available clinical data before rendering 
his opinion 

W L K 

Cat cinoma of the Female Genital Organs By M C Malinowsky, and E Quater 
Translated from the Russian by A S Schwartzmann, AB, MD 255 pages, 
15 5 X235 cm Bruce Humphries, Inc, Boston 1936 Price, $500 

This work is a rather superficial one covering all phases of carcinoma of the 
female sexual organs It is contributed to by eleven different authors, and contains 
much interesting statistical data compiled chiefly from the European clinics and from 
the works of outstanding European investigators It is interesting to note through- 
out this work the similarity of the treatment of these tyqies of carcinoma m Europe 
and in this country It is surprising, however, that no mention is made of the use 
of spinal alcohol injections in the treatment of pelvic pain m far ad\ anced cases 
The chapter on the “ Clinical Picture of Carcinoma of the Uterus ” by Dr 
Quater, and the one on “ Metastatic Carcinoma of the Ovaries ” by Dr Pojarissky 
are particularly good The last chapter in the book deals with carcinoma of the 
female sexual organs from the viewpoint of disability and social insurance The illus- 
trations throughout the book, especially the microphotographs, are quite poor 
This w'ork w'ould be much more valuable if it were more exhaustive 

J C D 
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Nominations, 1938-39 
Elective Offices 

Dr William J Kerr, President-Elect, San Francisco, Calif, accedes to the 
Presidency 

New Nominations 

O H Perry Pepper, Philadelphia, Pa 
James B Herrick, Chicago, 111 
Noble Wiley Jones, Portland, Oregon 
Charles T Stone, Galveston, Tex 

Respectfully submitted, 

Committee on Nominations, 
Jonathan C Meakins, Chairman 


Notice or Amendment to the By-Laws 

In accordance with the present By-Laws of the American College of Physicians 
and by direction of the Board of Regents at a regular meeting held on April 18, 
1937, notice is hereby given to the Fellows and Masters of the College that the fol- 
lowing amendment to the By-Laws has been approved by said Board of Regents and 
will be presented for adoption or rejection at the Annual Business Meeting to be 
held m New York City April 7, 1938 

(An addition to the By-Laws, Article IV, Section 1, to be added as an additional 

paragraph) 

“Any member of the Board of Governors unable to attend the Annual Session 
shall appoint as his alternate, with all the privileges of a Governor, a Master or 
Fellow of his district who will be in attendance at that Session Upon presentation 
to the Chairman of the Board of Governors of a certificate of appointment, the 
alternate shall be recognized and act m the full capacity of Governor for the Session 
to which he has been appointed The same alternate shall not be appointed for more 
than two consecutive years ” 


President-Elect 
First Vice-President 
Second Vice-President 
Third Vice-President 


New Life Members 

The following Fellows have been entered, upon their subscriptions, as Life 
Members of the American College of Physicians, at the dates indicated, making a 
total of ninety-four , 

Dr Louis H Fligman, Helena, Mont, January 10, 1938 
Dr Max H Weinberg, Pittsburgh, Pa , January 13, 1938 
Dr W P Anderton, New York, N Y, January 13, 1938 
Dr Orrm Sage Wightman, New York, N Y, January 15, 1938 
Dr J Dorwm Mabey, Montclair, N J , January 15, 1938 
Dr Robert L Levy, New York, N Y , January 15, 1938 
Dr Harry S Emery, Portland, Maine, January 17, 1938 
Dr Alex M Burgess, Providence, R I , January 18, 1938 
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Dr Theodore S Bacon, Springfield, Mass , January 19, 1938 
Dr Mary Riggs Noble, Bowmansdale, Pa , January 24, 1938 
Dr Mary Elizabeth Bass, New Orleans, La , January 24, 1938 
Dr Karl Vogel, New York, N Y , January 25, 1938 


Gifts to the College Library 

Grateful acknowledgment is made of the receipt of the following donations 
to the College Library of publications by members 

Books 

Dr Linn J Boyd (Fellow), New York, N Y — “A Study of the Simile in Medi- 
cine ” , 

Dr Thomas Hall Shastid (Fellow), Duluth, Minn — “Tramping to Failure” and 
“How to Stop War-Time Profiteering”, 

Dr William D Stroud (Fellow), Philadelphia, Pa, co-author with Dr Lawrason 
Brown (Fellow, deceased), Dr George R Minot ^Fellow), Dr William B 
Castle (Fellow), Dr George B Eusterman (Fellow) and Dr George F Dick — 
an autographed copy of each of the 1934, 1935 and 1936 “ Year Book of 
General Medicine ” , 

Dr Russell M Wilder (Fellow), Rochester, Minn — an autographed copy of “A 
Primer for Diabetic Patients ” , 

Dr Lowell S Selling (Associate), Detroit, Mich — “Diagnostic Criminology ” 

Reprints 

Major Joseph R Darnall (Fellow), (MC), U S A — 2 reprints, 

Dr Ralph M Fellows (Fellow), Osawatomie, Kan — 2 reprints, 

Lt Col Arthur R Gaines (Fellow), (MC), U S A — 1 reprint, 

Dr Paul John Hanzlik (Fellow), San Francisco, Calif — 51 reprints. 

Dr Edward G Huber (Fellow), Boston, Mass — 1 reprint, 

Dr George Morris Lewis (Fellow), New York, N Y — 25 reprints, 

Dr James L McCartney (Fellow), Catskill, N Y — 1 reprint. 

Dr Joseph A Pollia (Fellow), Los Angeles, Calif — 14 reprints, 

Dr Thomas Hall Shastid (Fellow), Duluth, Mum — 2 reprints, 

Dr Virgil E Simpson (Fellow), Louisville, Ky — 1 reprint. 

Dr Walter M Simpson (Fellow), Dayton, Ohio — 3 reprints. 

Dr William L Smith (Fellow), New Orleans, La — 1 reprint, 

Dr Felix Cunha (Associate), San Francisco, Calif — 10 reprints, 

Dr Herbert R Edwards (Associate), New York, N Y — 4 reprints, 

Dr Hyman I Goldstein (Associate), Camden, N J — 1 reprint, 

Dr John M Nicklas (Associate), Valhalla, N Y — 2 reprints, 

Dr Lowell S Selling (Associate), Detroit, Mich — 18 reprints 

Dr C W Waddell (Fellow), Fairmont, W Va , has contributed two original 
copies of the “ Annals of Medicine,” Volume I, Nos 1 and 2, to the permanent 
archives of the College These were the first two journals sponsored and published 
by the College 

Grateful acknowledgment is also made of the receipt of the following gifts 

Mr and Mrs James Inglis, Ann Arbor, Mich— 1 book, “The Collapse Iherapv 
of Pulmonary Tuberculosis ” bj John Alexander, M D 
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Metropolitan Life Insurance Company, New York, N Y — 1 book, “Twenty-Five 
Years of Health Progress, A Study of the Mortality Expenence Among the 
Industrial Policyholders of the Metropolitan Life Insurance Company, 1911 to 
1935 ” 


Sectional Meeting or Arkansas Members 

Dr Oliver C Melson (Fellow and Governor for Arkansas) reports that the 
Fellows and Associates of the American College of Physicians of Arkansas -met at 
the Albert Pike Hotel in Little Rock on November 8 Dr John H Musser (Fellow), 
New Orleans, was the guest speaker Those present included Dr H T Smith of 
McGehee, Dr F N Gordon of Fayetteville, Di George B Fletcher, Dr A G 
Sullivan and Dr Euclid Smith of Hot Springs , Dr Charles T Chamberlain of Fort 
Smith, Dr L D Massey of Osceola, Dr J D Riley of State Sanatorium, Dr A A 
Blair of Fort Smith, Dr J N Compton, Dr John R Dibrell and Dr Olner C 
Melson of Little Rock 

Such state meetings will be inaugurated as a yeail) feature in Arkansas 


Dr John G Young (Fellow), Dallas, Tex, is President of the Texas Pediatric 
Society and of the Dallas Pediatric Society Dr Young is also Consultant to the 
Dallas Tuberculosis Association and Chief of the Medical Staff of Freeman Memorial 
Clinic for Children 


Dr Howard S Brasted (Fellow), Hornell, N Y, addressed the Pre-Medic 
Club of Haughton College recently on “Blood Transfusions and Blood Typing” 


Dr J W Torbett, Sr (Fellow), Marlin, Texas, gave a lecture on “ Undulant 
Fever of the Chronic Types ” before the Brown-Mills and San Saba County Medical 
Society meeting in November Dr Torbett is director and one of the founders 
of the Marlin Hot Wells Foundation, which recently established the Crippled Chil- 
dren’s Hospital and Hot Water Pool in Marlm, Texas 


Dr E W Gehring (Fellow and Governor for Maine), having recently resigned 
as Chief of Medical Service of Maine General Hospital at Portland, has been suc- 
ceeded by Dr E H Drake (Fellow) 


Dr B S Poliak (Fellow) is the medical director of the, new Hudson County 
Tuberculosis Hospital and Sanatorium, newest unit of the Jersey City Medical Center 
Tlns hospital, towering some eighteen or twenty stories, will accommodate 510 
patients In equipment, furniture and facilities, nothing has been spaied to make 
the institution one of the most complete in the country 


At the Annual Congress of the Council on Medical Education and Hospitals of 
the American Medical Association, to be held m Chicago, February 14 and 15, 1938, 
the following Fellows of the College will participate 
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Dr Willard C Rappleye, Dean of Columbia University College of Physicians and 
Surgeons, New York City, “The Functions of the Special Examining Boards ”, 

Dr Burrell O Raulston, Professor of Medicine, University of Southern California 
School of Medicine, Los Angeles, “ An Introduction to Clinical Medicine and 
Some Variations in the Curriculum of the Third and Fourth Years in Medical 
School ” , 

Dr J G FitzGerald, Director of the School of Hygiene and Connaught Laboratories, 
University of Toronto, Toronto, Ont , Canada, “ Medical Student Instruction 
in Preventive Medicine ” , 

Dr John H Musser, Professor of Medicine, Tulane University of Louisiana School 
of Medicine, New Orleans, and Dr James D Bruce, Director of the Department 
of Postgraduate Medicine, University of Michigan, Ann Arbor, participants m 
the Symposium on Graduate Medical Education 


Dr Herbert L Bryans (Fellow), Pensacola, Fla, has been elected President 
of the Gulf Coast Clinical Society 


The Bronx Hospital of New York City sponsored a series of afternoon lectures 
for physicians during November and December Dr Alvan L Barach (Fellow), 
New York City, presented an address on “ Peripheral Circulatory Failure and Acute 
Pulmonary Edema Occurring as Complications in Pneumonia”, Dr Elliott P 
Joslin (Fellow), Boston, “Diabetes Melhtus”, and Dr Russell L Cecil (Fellow), 
New York City, “ Chronic Arthritis ” 


Dr Samuel M Bittmger (Fellow) has been appointed assistant superintendent 
and medical director of the new sanatorium for the treatment of tuberculosis at 
Black Mountain, N C 


The Commonwealth Fund of N ew York has approved a grant of $10,857 annually 
for three years to Western Reserve University School of Medicine, Cleveland, 
especially for research on chronic nephritis by Dr Joseph M Hayman (Fellow), 
who is associate professor of medicine 


At the last annual meeting of the Medical Society of the State of Pennsylvania, 
the Board of Trustees and the past presidents presented to Dr Walter F Donaldson 
(Fellow), Pittsburgh, Secretary of the Society for many \ ears, an oil portrait of 
himself Dr Arthur C Morgan (Fellow), Philadelphia, made the presentation 
address 


Dr William Egbert Robertson (Fellow), Philadelphia, presented an address, 
“ Dr Rush and *e Signers of the Constitution,” before the Philadelphia Countv 
Medical Society on the occasion of the marking of the one hundred and fiftieth 
anniversary of the signing of the Constitution of the United States 


Dr Charles S Holbrook (Fellow 7 ), New 7 Orleans, has been elected President- 
Elect of the Southern Psjcluatric Association 
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Dr Priscilla White (Fellow), Boston, addressed the fifth annual scientific 
meeting of the Georgia Pediatric Society at Atlanta on December 9 on “ Endocrine 
Problems in Juvenile Diabetes , Recent Problems in Juvenile Diabetes ” 


Dr George G Oinstein (Fellow), New York City, delivered a paper on "The 
Pathogenesis of Pulmonary Tuberculosis from the Physician’s Point of View” in 
connection with the fall graduate conferences of the Wayne County (Michigan) 
Medical Society, the Detroit Department of Health and the Detroit Tuberculosis 
Sanatorium 


Dr Irving S Wright (Fellow), New York City, was a guest speaker at the 
annual “ Scientific Day ” of Montefiore Hospital, Pittsburgh, recently, Ins address 
being on “ A Critical Analysis of Recent Advances in the Study of Vascular Disease ” 


Dr David P Barr (Fellow), St Louis, Dr Russell L Cecil (Fellow), New 
York City, Dr Alfred Friedlander (Fellow), Cincinnati, Dr Ernest E Irons (Fel- 
low), Chicago, and Dr Roger I Lee (Fellow), Boston, are members of the Advisory 
Committee on Pneumonia Control, recently appointed by Dr Thomas Parran 
(Fellow), Surgeon General of the U S Public Health Service 


Dr Charles C Bass (Fellow), Dean of Tulane University of Louisiana School 
of Medicine, delivered the principal address at the recent dedication of the Rudolph 
Matas Medical Library, which is the library of Tulane University of Louisiana School 
of Medicine, named in honor of Dr Rudolph Matas, Emeritus Piofessor of Surgery 
at the University 


Dr Henry A Christian (Fellow), Boston, Mass , was one of the speakers at the 
dedication of the new building of the Syracuse University College of Medicine, 
Syracuse, N Y , on November 22 


Dr Clarence E de la Chapelle (Fellow), New York City, is acting chairman 
of the Department of Medicine of the New York University College of Medicine 


Dr James Edward Hubbard (Associate), is the director of the Huntington 
(W Va ) Radium and X-Ray Clinic, which recently opened new quarters in the 
Memorial Hospital at Huntington 


Dr Lee Rice (Fellow), San Antonio, Texas, has been elected a vice-president 
of the Southern Medical Association 


Among speakers from the United States on the seventh cruise congress of the 
Pan American Medical Association, which left New York City January 15 were the 
iollowmg 
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Dr Edwin C Ernst (Fellow), St Louis, “Recent Developments in Relation to the 
Radiation Management of Cancer ” , 

Dr Howard R Hartman (Fellow), Rochester, Minn, “Treatment of Hemorrhagic 
Ulcer of Stomach or Duodenum ” , 

Dr Herman N Bundesen (Fellow), Chicago, 111 ,“ Amebiasis ” 


The Section on the Medical Sciences of the American Association for the Ad- 
vancement of Science devoted its entire program, December 27 to January 1, to a 
symposium on syphilis The following were contributors 

Dr John A Kolmer (Fellow), Philadelphia, “Serologic Reactions in Relation to 
Infection and Treatment of Syphilis”, 

Dr Paul A O’Leary (Fellow), Rochester, Minn, “ Neurosyphihs ”, 

Dr Walter M Simpson (Fellow), Dayton, Ohio, “High Temperatures”, 

Dr Dudley C Smith ( Fellow'), University, Va, “Untoward Reactions — Intercur- 
rent Infections ” , 

Dr Thomas Parran (Fellow), Washington, D C, “Syphilis A Public Health 
Program ” 


Dr Solomon Strouse (Fellow'), formerly of Chicago, has been appointed As- 
sociate Clinical Professor of Medicine at the University of Southern California 
Medical School at Los Angeles 


As a recognition of lus medical and public health services to Cuba, the Order 
of Merit of Carlos Finlay was recently conferred upon Dr Edgar Mayer (Fellow), 
New' York City 


Dr C C Carpenter (Fellow'), Dean of the Wake Forest Medical School, will 
be the director of the new school of medical technology, recently announced by Wake 
Forest College and the Rex Hospital, of Raleigh, N C 


Dr O H Perry Pepper (Fellow), Philadelphia, was a guest speaker and guest 
clinician on the program of the William Moore Guilford Clinic, a newly organized 
graduate clinic day, observed by the Good Samaritan Hospital, Lebanon, Pa , and 
the Lebanon County Medical Society, each year during the week of Dr Guilford’s 
birthday Dr Guilford reached the age of 105 years on November 26, 1937 


Dr C Lydon Harrell (Fellow), Norfolk, will serve as medical adviser of the 
new' Tidewater Victory Memorial Hospital for the treatment of tuberculosis near 
Norfolk 


Dr Herbert Z Giffin (Fellow'), Professor of Medicine in the University of 
Minnesota Graduate School of Medicine, has been elected President of the Staff of 
the Mayo Clinic 


G Harlan Wells (Fellow), Philadelphia, has been elected President of the 
Homeopathic Medical Society of Pennsylvania 
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OBITUARIES 
DR LAWRASON BROWN 

Dr Lawrason Brown (Fellow) died at his home m Saranac Lake, De- 
cember 26, 1937, at the age of sixty-six He had been ill at periods for the 
past several jears with symptoms traceable to longstanding pulmonary tu- 
berculosis Mrs Brown survives him 

Dr Brown was born in Baltimore, September 29, 1871, and there re- 
ceived Ins education Johns Hopkins gave him the A B degree in 1895, 
and the M D m 1900 He soon went to Saranac Lake where he came under 
the influence of Trudeau Assuming the duties of resident physician at 
the Trudeau Sanatorium m 1901, his great eneigy, efficiency and intelligence 
were released to build on the foundation which Trudeau had labored to lay 
With zeal that grew from the spirit of truth within him and throve m the 
atmosphere of humaneness about him, Brown perfected the plan of treat- 
ment of tuberculous patients in the sanatorium, organized the records, in- 
stituted a follow-up system which in later years yielded rich clinical studies, 
and furthered scientific study in the laboratory and clinic He soon became 
a leader among that remarkable group of physicians who made Saranac 
Lake a fountain head of knowledge of tuberculosis and established a stand- 
ard of clinical practice which was the pattern for the country The na- 
tional antituberculosis campaign was gaining momentum and, as a part of 
this, the need for sanatoi la became more and more apparent, largely on ac- 
count of what was being demonstrated at the Trudeau Sanatorium As 
these were established throughout the country, Brown’s influence spread 
afar He conceived the idea of oigamzing physicians engaged in sana- 
torium work, and this fructified m the creation of the American Sanatorium 
Association, now grown to be the most important society of its kind in the 
country He established and edited the Journal of the Outdooi Life, bring- 
ing to tuberculous patients the essential facts of hygiene and proclaiming 
the creed of acquiescence and hope which is a vital part of the ‘ cure ” For 
thousands of these patients his “ Rules for Recovery from Tuberculosis ” 
was and still is a lamp m the darkness An unfailing scientific curiosity 
constantly renewed his energy which he spent freely in discussions with his 
confreres at informal and formal meetings, m teaching, and m writing 
numerous articles for periodicals, books and systems of medicine, as well 
as longer monographs It was his habit always to keep testing and retesting 
medical principles, mostly m the light of the Trudeau follow-up system 
and its revelation of the ultimate fate of his former patients, the result of 
which was a progressive refinement of the understanding of the behavior 
of tuberculosis and its diagnosis and treatment The soundness of his un- 
derstanding, the honesty of his thinking, and the quality of his leadership 
won for Brown a degree of respect and distinction enjoyed by few in their 
chosen medical fields His long experience and deep knowledge enabled 
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him to evaluate better than most physicians the factors which aid the healing 
of tuberculosis, and among these he always assigned a high place to the vis 
medicatnx natinae He deprecated lgiorance of the possibilities of rest 
treatment and the fallacy of attempting to displace it completely with “ col- 
lapse ” therapy , though he did not underrate the latter Rather, he exempli- 
fied that discriminating judgment m selecting a plan of treatment for the 
individual patient which marks the seasoned clinician 

At the time of his death, Dr Brown was consultant to the Trudeau Sana- 
torium and the Waverly Hills Sanatorium, Louisville, Ivy , also a trustee 
of the Trudeau Sanatorium, the New York State Hospital at Ray Brook, 
and the Potts Memorial Hospital, Livingston, N Y , and a member of the 
advisory council of the Henry Phipps Institute, Philadelphia He had been 
president of the Amencan Sanatorium Association, American Clinical and 
Climatological Association, and the National Tuberculosis Association 
He was a fellow and life member of the American College of Physicians, 
and a member of the Association of American Physicians, the Amencan 
Association of Thoracic Surgery, and of other organizations He recened 
the Trudeau medal from the National Tuberculosis Association m 1933 
He was awarded the honorary degree of doctor of science from Dartmouth 
College in 1931 and from the Medical College of Virginia in 1936 

Lawrason Brown had the devotion of his patients, the respect of his 
professional brethren, and the love of Ins friends 

J Burns Amberson, Jr, MD, FACP 

DR JOHN LEE 

Dr John Lee of Detroit died September 22, 1937, after a long illness 
Dr Lee was born in Detroit in 1869, and graduated from the Detroit 
College of Medicine in 1890 For manj years he taught as Assistant Pro- 
fessor of Medicine at his alma mater, his active clinical teaching being done 
at St Mary’s Hospital, where he served throughout lus long professional 
career as Attending Physician m the Department of Medicine Dr Lee 
served during the Spanish American War He had been an Associate of 
the American College of Physicians for many years 

From the time that he started m practice, Dr Lee devoted a large part 
of Ins time to teaching in the wards at St Mary’s Hospital, as well as carry- 
ing on a large practice Energetic and enthusiastic, he enjoyed the warm 
friendship and respect of the many physicians who owed their clinical train- 
ing to him during their college careers 

Henry R Carstens, M D , FACP, 

Governor for Michigan 
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DR ALBERT WARREN FERRIS 

Dr Albert Warren Ferris (Fellow), East Orange, N J , died October 
4, 1937, following a prolonged illness of encephalitis with a parkinsonian 
syndrome, at the age of 81 

Dr Ferris was born in Brooklyn, N Y, 1856, attended Adelphi Acad- 
emy of Brooklyn, Newark Academy, Newark Latin School and Hasbronck 
Institute of Jersey City, AB, New York University, 1878, AM, same, 
1885 , M D , Columbia University College of Physicians and Surgeons, 
1882, interned at Kings County Hospital, Flatbush, L I, 1883-85, as- 
sistant and later resident physician, Sanford Hall for Insane, Flushing, 
N Y , 1885-91 , physician-in-charge, Dr Choate’s Home for Insane, Pleas- 
antville, N Y, 1906-07, senior resident physician, Glen Springs Sani- 
tarium, Watkins, N Y, 1912-13 and from 1917 to 1930, president, New 
York State Commission on Lunacy, 1907-11 (appointed by former Gov- 
ernor Charles E Hughes) , medical expert and director, Saratoga Springs 
State Reservation Commission, 1913-16, for some time consulting physician 
to the Binghamton State and Manhattan State (N Y ) hospitals, also 
during his earlier career, Assistant in Neurology, Vanderbilt Clinic, Co- 
lumbia University, 1893-1900, member, Phi Beta Kappa and Delta Upsilon 
fraternities (national first vice president of latter m 1884 and in 1902) , 
member and ex-vice president, ex-editor of journal and a delegate to the 
American Medical Association from the Medical Society of the State of 
New York, Fellow and ex-chairman of a section, New York Academy of 
Medicine, member, American Psychiatric Association, Fellow, American 
Medical Association, member of various New York county medical societies, 
according to his residence at the time, author of many articles in national 
medical journals and of over 250 articles appearing m the International En- 
cyclopedia and m the International Year Book, bellow of the American 
College of Physicians since 1920 

Dr Ferris is survived by a brothei, Mr Richard Ferris, New York City 

Seldom does one see more evidence of a fruitful professional life His 
career was an honor to the medical profession and to the College 

Ci arence L Andrews, M D , F A C P , 

Governor for New Jersey 

DR E MARK HOUGHTON 

Dr E Mark Houghton of Detroit, Michigan, died December 12, 1937 

Born m 1867, he was educated at the University of Michigan, where 
he received his Ph C degree m 1893, and MD m 1894 After further 
work m pharmacology, he joined the staff of Parke, Davis and Company 
m 1895, where he became director of medical research and biological lab- 
oratories He held this position until 1929, when he was made consulting 
director 

Besides membership in the Wayne County Medical Society, Detroit 
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Medical Club, Michigan State Medical Society, and American Medical 
Association, he held membership m the Society of American Bacteriologists, 
American Pharmaceutical Association, Society of Immunologists, National 
Tuberculosis Association, and in 1910 was a delegate to the United States 
Pharmacopoeia Convention Dr Houghton had been a Fellow of the 
American College of Physicians since 1921 

Enjoying a high reputation for work in his professional field, Dr 
Houghton was also a genial friend to his many professional colleagues 
A scholarly gentleman, he will be greatly missed by his many friends both in 
the profession and the laity 

Henry R Carstens, M D , F A C P , 

Governor for Michigan 


DR HARVEY ELIJAH WELLMAN 

On October 20, 1937, Dr Harvey E Wellman died at the Jane Biown 
Memorial Hospital at Providence as the result of an acute duodenitis and 
enteritis of eight days’ duration 

Dr Wellman, a Fellow of the College (1937), had earned the deep re- 
spect and affection of his colleagues and of the patients who had come 
under his care Always an earnest and capable clinician, a most conscien- 
tious worker in his various hospital assignments, he found time for an in- 
terest in the broader aspects of medical study and always had a keen eye 
for the improvement of the service in the various hospital organizations 
with which he was connected During his term as Resident Physician at 
the Rhode Island Hospital he was particularly interested m the Pathological 
Laboratory and as a result of his efforts a radical improvement in this de- 
partment took place As Assistant Physician in the Division of University 
Health at Brown University he won the confidence and affection of the 
student body During the last few years of his life he became especially 
interested m diseases of the chest and his place m the Thoracic Clinics of 
the Charles V Chapin and Rhode Island Hospitals will be hard to fill 

At the time of his death Dr Wellman was forty-five years old He 
was graduated from Williams College with the degree of A B m 1914 and 
from Harvard Medical School m 1926 He served with the U S Navy 
Base Hospital No 4 during the World War He was appointed Assistant 
Visiting Physician to the Rhode Island Hospital m 1936, Visiting Physician 
to the Charles V Chapin Hospital in 1935 and Consulting Physician to 
the Rhode Island State Infirmary in 1935 He was a diplomate of the 
National Board of Medical Examiners, the author of a number of published 
papers and a member of the following organizations Providence Medical 
Association, Rhode Island Medical Society, New England Heart Association 
and American Medical Association 

Alex M Burgess, M D , F A C P , 

Governor for Rhode Island 
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DR HENRY WILLIAM JAEGER 

Di Henry William Jaegei (Associate, 1928), bom March 14, 1888, 
at Washington, D C, died October 21, 1937, at his home m Washington 
of coronary occlusion 

Dr Jaegei was educated m the Public Schools of Washington and at 
the George Washington University, from which he was graduated m medi- 
cine m 1911 He served internships at Casualty Hospital, Washington, 
and at the German Hospital, Biooklyn, N Y He was a member of 
the Medical Society of the District of Columbia, a Fellow of the Amer- 
ican Medical Association, and an Associate of the American College of 
Physicians 

Dr Jaeger was paiticularl) interested m music and was a member of 
ihe choir of the Nobles of the Mystic Shrine During the last years of his 
life he was tenoi soloist at the Washington Cathedial He had those “ mys- 
terious motions of the soul, not to he defined sa\ e m strange melodies ” 
Because of its lllusiveness, its subtle shades, and its vanishing ecstasies, he 
found music entrancing 

Keeping abreast of the advances in medicine, Dr Jaegei had a lucrative 
practice His patients became his friends, because he had a capacity for a 
deep and sustained friendship, which he manifested not onlv when occasion 
offered, but he sought opportunities to extend to othei s those little amenities 
which aie piecious to all of us He was admired and loved not only for 
loyalty to friendship, but also for his integrity of purpose and the sweetness 
of his nature, and because he was of the company of those who make the 
barren places fiuitful with kindness 

Furnished by courtesy of The Medical Society 

of the District of Columbia 

DR THOMAS TIPTON WALKER 

In the death of Thomas Tipton Walker, the medical profession loses 
a well qualified pathologist, a keen student of medicine, and one paiticularly 
suited to lesearch He proudly and meticulously followed the precepts 
of medical ethics and demanded of himself and his colleagues a very high 
standard of work and achievement Six published papers attest his scien- 
tific interest m medicine In lus hours of recreation, he made the same de- 
mands of himself as in his work — to excel in whatevei he did 

Di Walker was born m Atlanta Georgia, March 11, 1904 He grad- 
uated from Emory University in 1924 with the degree of Bachelor of 
Science, cum laude, and the following yeai received his Mastei ’s degree from 
the University of North Carolina He then entered Harvard Medical Col- 
lege and m 1928 a scholarship took him to London, where he worked at St 
Thomas’ Hospital under Sir Cuthburt Wallace 

On graduation from Hanard Medical College, he accepted a residency 
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m pathology at the Boston City Hospital, and during his stay there he 
instructed m physiology and pathology at Tufts Medical School until 1931 
After postgraduate study abroad at Eppendorfer Krankenhaus and m 
Frankfurt at the Stadische Krankenhaus, lie returned to the United States 
and accepted a position as pathologist at the Duke Hospital, Durham, North 
Caiohna While at Dui ham he was instructor m pathology at Duke Uni- 
versity In 1932 he became director of the Department of Laboratories at 
the House of the Good Samaritan and Mercy Hospitals, Watertown, New 
York later being appointed consulting pathologist at the Jefferson Countv 
Sanatorium at Watertovm These positions he fulfilled most efficiently and 
rendered to Watertowm and surrounding communities the highest type of 
pathological service 

He w'as diplomate of the National Board of Medical Examiners and also 
of the American Board of Pathology, a member and officer of the Jef- 
ferson County Medical Society, a member of the New York State Medical 
Society , the American Medical Association , the Association of Pathologists 
and Bacteriologists, American Society of Clinical Pathologists, the New 
York State Association of Public Health Laboratories, the Pathological 
Society of Eastern New' York, and an Associate of the American College 
of Physicians since April 28, 1935 

Dr Walker died November 13, 1937, and m Ins untimely death medicine 
w'as deprived of a reseat ch student who w'as well qualified to be a leader 
in the advance of medical science 

He is survived by his widow, Lillie Cutlar Walker 

This obituary was l cry hindlj prepared by Walter S Atkinson, MD, of Watertown, 
New York 


C F Tenney, M D , F A C P , 
Governor for Eastern New' York, New' York 



PROGRAM 

TWENTY-SECOND ANNUAL SESSION 
AMERICAN COLLEGE OF PHYSICIANS 
NEW YORK, N Y 

April 4-8, 1938 


GENERAL SESSIONS AND LECTURES 
James H Means, President 

NEW YORK EXECUTIVE COMMITTEE 

Janies Alexander Miller, General Chairman 
Tames Ralph Scott, Vice-Chairman 
Edward R Loveland, Executive Secretary 
Robert A Cooke Peter Irving 

Russell L Cecil Edward P Eglee 

Howard F Sliattuck Willaid J Denno 


COMMITTEE ON CLINICS 


Robert A Cooke, Chairman 
Asa R Lincoln, Vice Chairman 

Geoige PI Baeln Bernard S Oppenhenner 

Clarence de la Chapelle Walter W Palmei 

Eugene F Du Bois Thomas M Rivers 


Charles H Nammack 


I Ogden Woodruff 


COMMITTEE ON ROUND TABLES 
Russell L Cecil, Chairman 

J Burns Amberson, Jr Albert R Lamb 

William W Herrick Thomas T Mackie 


COMMITTEE ON ENTERTAINMENT 


Howard F 

George C Andrews 
F Warner Bishop 
Louis F Bishop, Jr 
Ralph H Boots 


Sliattuck, Chairman 

Robert L Levy 
Kenneth R McAlpin 
Edgar Stillman 
Kenneth Taylor 


COMMITTEE ON PUBLICITY 

Peter Irung, Chairman 
Dwight Anderson, Executive Secretary 
Albert F R Andersen Arthur M Master 

Albert S Hyman Maximilian A Ramirez 

Orrm S Wiglitman 

1524 



PROGRAM OF THE NEW YORK MEETING 


1525 


COMMITTEE ON TRANSPORTATION AND HOTELS 
Will Cook Spam 


Edward P Eglee, Chairman 

Grant Ihorburn 


F W Baldwin 


COMMITTEE ON AUDITORIUM 

Willard J Denno, Chairman 

Yale Kneeland 
R Garfield Snyder 


COMMITTEE ON LADIES ENTERTAINMENT 

Mrs F Warner Bishop, Chairman 
Mrs George C Andrews Mrs Robert L Levy 

Mrs Louis F Bishop, Jr Mrs Kenneth R McAlpm 

Mrs Ralph H Boots Mrs James Alexander Miller 

Mrs Russell L Cecil Mrs Howard F Shattuck 

Mrs Archibald Douglas, Jr Mrs Edgar Stillman 

Mrs Francis P Garvan Mrs Kenneth Taylor 

Mrs Lucius Wilmerding 


GENERAL INFORMATION 

New York Headquarters 
Waldorf-Astoria Hotel, 50th St & Park Ave 

The Waldorf-Astoria Hotel will be headquarters for Officers, Regents, Governors and 
members of the College, also the General Headquarters for registration, technical exhibits, 
general scientific sessions, special lectures and round table luncheon-conferences 


Blocks Rates per day 

from — — — - 

List of New York Hotels Head- Single Room Double Room 

(partial) quarters with bath with bath 


WALDORF-ASTORIA, 50th St <5L Park Ave 


$5 00 

and 

up 

$8 00 

and 

up 

Barclay, 111 E 48th St 

1 

5 00 

and 

up 

8 00 

and 

up 

Belmont Plaza, 49th St & Lexington Ave 

i 

3 00 

and 

up 

5 00 

and 

up 

Biltmore, 43d St & Madison Ave 

6 

4 00 

and 

up 

7 00 

and 

up 

Commodore, 42d St & Lexington Ave 

7 

3 50 

and 

up 

5 00 

and 

up 

Lexington, 48th St & Lexington Ave 

1 

4 

4 00 

and 

up 

6 00 

and 

up 

Murray' Hill, 41st St & Park Ave 

9 

4 00 

and 

up 

/ 3 50 
\5 00 

inside room 
outside room 

Pennsylvania, 34th St & 7th Ave 

20 

3 50 

and 

up 

5 00 

and 

up 

Prince George, 14 E 28th St 

22 

2 25 

to 4 

00 

3 50 

to 6 

00 

Roosevelt, 45th St & Madison Ave 

5 

5 00 

and 

up 

7 00 

and 

up 

Shelton, 49th St & Lexington Ave 

i 

4 

3 50 

and 

up 

4 50 and 

up 


Members should make reservations directly with hotels of their choice Mention the 
convention of the American College of Physicians, for rates abox e quoted are, in man) instances, 
only for this occasion 


WHO MAY REGISTER— 

( a ) All members of the American College oi Plnsicians in good standing for 

1938 (dues, if not paid previously, may be paid at the Registration 
Bureau) 

( b ) All new ly elected members 
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( c ) House Officeis of the hospitals participating in the program, without regis- 

tration fee, upon presentation of proper identification, exhibits, general 
sessions and afternoon lectures 

( d ) Members of the Medical Corps of Public Services of the United States and 

Canada, without registiation fee, upon presentation of pioper credentials 

(e) Qualified physicians who may wish to attend this Session as visitois Such 

physicians shall pay a registration fee of $12 00, and shall be entitled 
to one year’s subscription to the Annals or Internal Medicine (in 
which the proceedings will be published), included within such fee 

REGISTRATION BLANKS FOR ALL CLINICS AND DEMONSTRA- 
TIONS AND ROUND TABLE CONFERENCES will be sent with the formal 
program to members of the College Guests will secure registration blanks at the 
Registration Bureau during the Session 

TRANSPORTATION — On account of nationwide reductions in railroad fares, 
there are no convention rates any longer m effect In many instances, however, 
reduced round trip tickets are in effect from certain localities Members should 
consult their local ticket agents 

The Committee on Transportation will issue full data concerning local trans- 
portation at the meeting 

THE GENERAL BUSINESS MEETING OF THE COLLEGE will be held 
at 11 30 am, Thursday, April 7, immediately following the general scientific pro- 
gram of the morning All Masters and Fellows of the College are urged to be 
present 

There will be the election of Officers, Regents and Governors, the reports of the 
Treasurer and of the Executive Secretary, the piesentation of an amendment to the 
By-Laws, and the induction to office of the new President, Dr William J Kerr, San 
Francisco, Calif 

BOARD AND COMMITTEE MEETINGS — The following meetings are 
scheduled as indicated Special meetings will be announced and posted 

A special dmnei will be tendered to the Boaid of Regents by members of the 
Board of Governors at the Waldorf-Astoria Hotel, Sunday evening, April 3 

COMMITTEE ON CREDENTIALS 

Sunday, April 3, 9 00 a m Carpenter Suite, Fourth Floor, Waldorf-Astoria Hotel 

BOARD OF REGENTS 

Carpenter Suite, Fourth Floor, Waldorf-Astoria Hotel 

Sunday, April 3, 2 30 pm 
Tuesday, April 5, 12 00 m * 

Frida}", April 8, 12 00 m + 

BOARD OF GOVERNORS 
Carpenter Suite, Fourth Floor, Waldorf-Astoria Hotel 

Monday, April 4, 5 00 p m 
Wednesday, April 6, 12 00 m * 

* Buffet luncheon served 
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SPECIAL FEATURES 
Monday, April 4, 1938 

THE ANNUAL SMOKER will be held in the Ballroom of the Waldorf-Astoria 
Hotel on Monday, immediately following the evening meeting, at about ten-twenty 
o’clock It will be limited to men only The entertainment will consist of a floor 
show' to be followed by informal singing by the audience Light refreshments and 
beer will be served Fellow's and Associates are invited to attend the Smoker as 
guests of the College 


Tuesday, April 5, 1938 

THEATER NIGHT Blocks of desirable seats for some of the most popular 
plays have been reserved These will be on sale at the Waldorf Ticket Agency, and 
those desiring to go to the theater are urged to buy their tickets promptly after 
registering for the Session 


Wednesday, April 6, 1938 

CONVOCATION OF THE COLLEGE — 8 30 pm , Grand Ballroom, Waldorf- 
Astoria Hotel All Masters and Fellows of the College and those to be received 
in Fellowship should be present Newly elected Fellow's who have not yet been 
received in Fellowship are requested to assemble in the West Foyer of the Waldorf- 
Astoria Hotel (third floor, adjoining w'est side of the Ballroom) at 7 45 o’clock, 
preparatory to the formation of the procession They will occupy especially reserved 
seats in the central section of the Ballroom, to which they will be conducted by the 
Convocation marshal promptly at 8 30 It is customary for all to appear in evening 
dress 

The Convocation is open to all physicians and their families generally A 
cordial invitation is also issued to such of the general public as may be interested 

Following the Convocation Ceremony, the President will present the John Phillips 
Memorial Medal for 1937-38, and will thereafter deliver the Presidential Address 
Dr Karl T Compton, President of the Massachusetts Institute of Technology, Cam- 
bridge, Mass , will deliver the Convocational Oration, “ Possibilities in Biological 
Engineering ” 

The Presidential Reception, with dancing, will follow' immediately after the 
program in the Grand Ballroom 

Thursday', April 7, 1938 

THE ANNUAL BANQUET OF THE COLLEGE will be held in the Grand 
Ballroom of the Waldorf-Astoria Hotel on Thursday evening at eight o’clock 
Dr James Alexander Miller, General Chairman of the Tw'enty-second Annual Ses- 
sion of the College, will be the Toastmaster The address of the evening, “ Educa- 
tion in a Changing World,” will be delivered by Honorable John H Finley, LL D , 
Associate Editor of the New York Times Dr Finley is a w'ell known author and 
educator, having formerlv been Professor of Politics at Princeton University, Presi- 
dent of the College of the Citj of New' York and Exchange Harvard Professor to 
the Sorbonne 

All members of the College, physicians of New' York and visitors attending the 
Session, w'ltli their families, are cordially invited Tickets should be purchased at the 
Registration Bureau bj Wednesday afternoon 
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PROGRAM OF ENTERTAINMENT FOR VISITING WOMEN 

The Headquarters of the Women’s Entertainment Committee will be located m 
the Empire Room at the Waldorf-Astoria Hotel Each visitor will receive a program 
of the activities planned for their entertainment by the Women’s Entertainment Com- 
mittee A special secretary will be in charge to assist visitors in arranging their 
entertainment program Visiting women are requested to register here on arrival 
and make reservations for the events announced m the program Additional 
literature containing information regarding theaters, restaurants, night clubs and 
other places of entertainment will be available at the registration desk 

The sole purpose of the Women’s Entertainment Committee is to assist the 
visiting women in securing the greatest possible enjoyment and entertainment from 
their visit to New York It is hoped that as a result of the activities of this Com- 
mittee visitors will carry away with them pleasant memories of their stay 

It would greatly facilitate the woik of the Committee if each Fellow or Asso- 
ciate who will be attended by ladies will return the card accompanying the program 
as promptly as possible 

l 

Monday, April 4, 1938 

Afternoon Registration, Empire Room, Waldorf-Astoria Hotel 
Evening 8 15 pm, Reception m Empire Room 

9 00 p m , Evening performance at Radio City Music Hall Feature 
picture and stage show, including the famous Rockettes 

Tuesday, April 5, 1938 
Morning Free for shopping, etc 

Afternoon 12 30 pm, Luncheon and fashion show in the Empire Room Tickets, 

$2 00 

Evening Theater, optional 


Wednesday, April 6, 1938 

Morning Free 

Afternoon 2 30 p m , Visit to the Frick Museum and Metropolitan Museum of Art 
Buses leave the Waldorf-Astoria at 2 30 p m Fare, $1 00 

5 00 p m , Tea at the Junior League Club House as guests of the 
Women’s Committee 

Evening 8 30 p m , Convocation and dance at the Waldorf-Astoria 

/ 

Thursday, April 7, 1938 

Morning 11 15 am, Tour of Radio City, including the Museum of Science and 
Industry, Sky Gardens, Broadcasting Studios, etc Tickets, $1 50 Tour ends 
at 4 00 p m Luncheon may be had in restaurants in Radio City 
Evening 8 00 p m , Annual Banquet of the College, Waldorf-Astoria 

THE NEW YORK ACADEMY OF MEDICINE at 2 East 103rd Street (on 
Fifth Avenue) will be open to the members of the American College of Physicians 
and the participants in its Sessions in New York City 

The Library of the Academy of Medicine is open daily from 9 00 am to 10 30 
p m The Medical Library is the second largest m the United States, being excelled 
only by that of the Surgeon General’s Library m Washington Ihe rare books and 
the Library’s incunabula are particularly noteworthy 
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The services of the Committee on Medical Education will be available to the 
members of the American College of Physicians and to all other visiting physicians 
for information relative to hospitals and clinics throughout the City of New York 
The Committee also publishes a daily schedule and bulletin of medical and surgical 
meetings, lectures, conferences and rounds, as well as a daily list of major surgery 
in the city’s hospitals, open to physicians 

On Friday evening, April 8, at eight -thirty o’clock, Dr Thomas M Rivers of 
the Rockefeller Institute will delivei the Biggs Memorial Lecture at the Academy 
upon the subject, “ The Twentieth Century Version of the De Novo Origin of In- 
fectious Agents, and its Significance in the Control of Disease” All members of the 
College who remain in New York that evening are cordially invited to attend this 
meeting 

THE AMERICAN MUSEUM OF NATURAL HISTORY at 77th Street 
from Columbus Avenue to Central Paik West is open every day in the year week- 
days, including holidays, from 9 00 a m to 5 00 p m , and Sundays from 1 00 p in 
to 5 00 p m There is no charge for admission, excepting to the Planetarium 

The Museum is an institution devoted to the study of the earth and the life 
existing on it, step by step over a period estimated to be over five hundred million 
years, from the lowest form to man Here the fruits of more than half a century of 
scientific discovery, painstaking research, extensive exploration and courageous 
pioneering appear in the form of exhibits which reconstruct much of the history of 
the earth and the mighty animals that once roamed its surface In the Museum’s 
halls you will find thousands of natural history exhibits from virtually every section 
of the globe, aside from the special exhibits in the Roosevelt Memorial and the 
Hayden Planetarium 

THE EXPOSITION AND TECHNICAL EXHIBIT will be located on the 
Third Floor of the Waldorf-Astoria Hotel 

By official action of the Board of Regents of the College, the Technical Exhibits 
will be raised to a higher level of excellence through the elimination of all irrelevant 
and non-scientific entries The rules adopted, governing this and future Exhibits, 
are as follows 

(1) Exhibitors shall be admitted on invitation only, 

(2) The initial approved “Invitation List” shall be made up by the Committee 
and the Executive Secretary Both the firm and the product must be approved 
Preference shall be given to exhibits of a scientific nature, such as pharmaceuticals, 
equipment and medical books , 

(3) Additions to the initial approved “Invitation List” may be made by the 
Committee after application by firms, with the requirement that they submit complete 
literature concerning their products and their organization , 

(4) The “ Invitation List ” may be revised annually on the recommendation of 
the Committee 

The Committee on Exhibits has thoughtfully investigated each exhibit before 
extending invitations The number of exhibitors has been reduced, and it is hoped 
that the members and visiting physicians will find the exhibits more interesting and 
more beneficial The exhibits will be particularly representative of the interests 
o Internal Medicine and its allied specialties, and will include medical literature, 
pharmaceutical products, apparatus and appliances, specialized physicians’ furniture 
an mam other items of special interest The educational value of these exhibits 
adds greatly to the interesting features of the meeting Each doctor is urged to i isit 
each of the booths, for he will certainly find something new and scientifically valuable 
bpecial intermissions in the general program ha\ e been arranged, proi iding additional 
tune for the inspection of exhibits 
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LIST OF EXHIBITORS 

The following exhibitors have been approved for admission to the Exhibit 

Space 

Adlanco X-Ray Corpoiation, New York, N Y 47-48 

Allergia Products Co , Newton, Mass 28 

Allison Company, W D , Indianapolis, Ind 53 

American Hospital Supply Corporation, Chicago, 111 15 

Appleton-Century Company, D , New York N Y 24 

Arlington Chemical Company, The, Yonkers NY 2 

Austin, Nichols & Co , Inc , Brooklyn, N Y 37 

Ayerst, McKenna & Hairison (United States) Limited, Montreal, Que 9 

Baum Co , Inc , W A , New York, NY 55 

Becton, Dickinson & Co , Rutherford N J 72-73 

Bilhuber-Knoll Corp , Jersey City, N J 25 

Cambridge Instrument Co , Inc , New York, N Y 61 

Cameron Surgical Specialty Company, Chicago, 111 21-59 

Chappel Laboratories, Rockford 111 14 

Collins, Inc , Warren E , Boston, Mass 54 

Davies, Rose & Company, Limited, Boston, Mass 7 

Davis Company, F A , Philadelphia, Pa 30 

Doak Company, The, Cleveland, Ohio 16 

Fougera and Co , Inc , E , New York N Y 26 

General Electric X-Ray Corporation, Chicago, 111 33-34 

Gerber Products Company, Fiemont, Mich 40 

Glen Springs, The, Watkins Glen, N Y 45 

Gradwohl School of Laboratory Technique, St Louis Mo 32 

Hamilton Manufactuiing Co, Two Rivers, Wis 41-42 

Hoeber, Inc , Paul B , New York, NY 27 

Hoffmann-La Roche, Inc , Nutley, N J 44 

Jones Metabolism Equipment Co , Chicago 111 6 

Kalak Water Co , New York, NY 4 

LaMotte Chemical Products Company, Baltimore, Md 58 

Lea & Febiger, Philadelphia, Pa 20 

Lederle Laboratories, Inc, New York, N Y 10-11-12 

Lippincott Company, J B , Philadelphia, Pa 1 

Macmillan Company, The, New York, N Y 60 

Maltine Company, The, New York, NY 74 

Mead Johnson & Company, Inc , Evansville, Ind 22 

Medical Bureau, The, Chicago, 111 17 

Medical Case History Bureau, New York, NY 69 

Merck & Co Inc , Rahway, N J 18-19 

Merrell Company, The Wm S , Cincinnati, Ohio 68 

Mosby Company, The C V, St Louis Mo 29 

Muller Laboratories, The, Baltimore, Md 56 

Nelson &. Sons, Thomas, New York, NY 5 

New York Medical Exchange, The, New York, NY 3 

Oxford University Press, New York NY 8 

Oxygen Therapy Service, Inc, New York, NY 57 

Patch Company, The E L , Boston, Mass 23 

Petrolagai Laboratories, Inc , Chicago, 111 70 

Picker X-Ray Corporation, New York, NY 35 

Ralston Purina Co , St Louis, Mo 31 

Rare Chemicals, Inc , Nepera Park, N Y 66-67 
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Sanborn Company, Cambridge, Mass 51 

Sandoz Chemical Works, Inc , New York, N Y 65 

Saunders Company, W B , Philadelphia, Pa 75 

Schering Corporation, Bloomfield, N J 52 

Searle & Company, G D , Chicago, 111 43 

Smith, Kline & French Laboratories, Philadelphia, Pa 49-50 

Spicei and Company, Glendale, Calif 39 

Squibb & Sons, E R , New York, N Y 71 

Stearns & Company, Frederick, Detroit, Mich 64 

Taylor Instrument Companies, Rochester, N Y 62-63 

Vegex, Incorporated, New York, N Y 46 

White Laboratories Incorporated, Newark, N J 13 

Winthrop Chemical Company, Inc , New York, N Y 76-77 


GENERAL SESSIONS 

The object of the General Sessions portion of our program is to provide oppor- 
tunity for the physicians who constitute our membership, and their guests, to hear 
statements by competent authorities on topics of lively interest in the fields of internal 
medicine, the basic sciences, related specialties and other fields m which knowledge 
gained will better fit the physician to serve the public and practice his profession 

The attempt has been made to provide a diversified and well balanced program 
Reports of new and original work are included as well as reviews of important 
subjects The desires of the membership as to both topics and speakers have been 
obtained insofar as this can be done by questionnaire, and heeded m the formation 
of the program 

In the belief that it is not incumbent upon the physician “ to stick to his last ” 
m a meeting of his College, if by that is meant that nothing but purely scientific 
medicine should he be permitted to consider, certain items touching upon social, 
public and possibly even philosophical aspects of medicine, as well as the more usual 
ones on diagnosis and treatment, have been included 

GENERAL SESSIONS PROGRAM 
Ballroom, Waldorf-Astoria Hotel, New York, N Y 


FIRST GENERAL SESSION 


Monday Afternoon, April 4, 1938 
Presiding Officer 

James Alexander Miller, New York, N Y 


p m 
2 30 


Addresses of Welcome 

James Alexander Miller, General Chairman of the T went) -Second Annual 
Session and President of the New York Academy of Medicine 

wTTr r> f ’ ^ resident o{ the New York County Medical Society 
^ 1 University P e>C ’ C ° llege ° f Ph y sicia ns and Surgeons, Columbia 

Hon Fiorello H LaGuardia, Mayor of the City of New York 
Response to Addresses of Welcome 

James H Means, President of the American College of Pin sicians 
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FRIDAY 

6th General Session 

Round Table 
Luncheons 

2 30-4 30 
4th Lecture 
Program 



4th 

Clinical 

Session 

THURSDAY 

5th General Session 

Round Table 
Luncheons 

2 30-4 30 
3d Lecture 
Program 


ANNUAL BANQUET 

3d 

Clinical 

Session 

WEDNESDAY 

4th General Session 

Round Table 
Luncheons 

2 30-4 30 
2d Lecture 
Program 

Dinner 

. 

Convocation, followed 
by President’s 
Reception 

2d 

Clinical 

Session 

TUESDAY 

3d General Session 

Round Table 
Luncheons 

1st 2 30-4 30 
Clinical 1st Lecture 
Session Program 

Dinner 

Open 

MONDAY 

Morning free 
Registration, 
Exhibits, etc 

Luncheon 

1st General Session 

Dinner 

2d 

General Session 
followed by Smoker 


£ 

E E 

e e 

£ £ 

S £ 

W 

a £ 

CU o. 

a _ a 

a a 

a a 

, S 

o So 

°2o 

o So 

o So 

oSo 

1-4 

o O 

CO o 

co O 

o o 

o o 

H 

Os 

Jh ^ 

CS lO 

'o co 

CO o 


rH 







PROGRAM OF THE NEW YORK MEETING 


1533 


3 15 Trends in Public Health 

Thomas Parran, Surgeon-General, U S Public Health Service, Washing- 
ton, D C 

3 45 INTERMISSION 

4 15 The Social Responsibilities of Medicine 

John P Peters, John Slade Ely Professor of Medicine, Yale University 
School of Medicine, New Haven, Conn (By invitation ) 

4 45 A Broader View of Postmortem Examinations 

Alan Gregg, Director for Medical Sciences of the Rockefeller Foundation, 
New York, N Y (By invitation ) 

5 15 ADJOURNMENT 


SECOND GENERAL SESSION 
Monday Evening, April 4, 1938 
Presiding Officer 

William J Kerr, San Francisco, Calif 

p m 

8 00 The Mechanism of Heat Loss and Temperature Regulation 

Eugene F Du Bois, Professor of Medicine, Cornell University Medical 
College, Medical Director, Russell Sage Institute of Pathology, 
Physician-in-Chief, New York Hospital , New York, N Y 

8 20 Some Desirable Supplements to the Present Trends in Medical Investigation 

Roger I Lee, Fellow, Harvard University, and Consultant in Internal 
Medicine, Boston, Mass 

8 40 Certain Limitations of Preventive Medicine 

Henry A Christian, Hersey Professor of the Theory and Practice of 
Physic, Harvard University Medical School, Physician-in-Cluef, 
Peter Bent Brigham Hospital, Boston, Mass 

9 00 Clinical and Experimental Observations on Focal Infection 

Russell L Cecil, Professor of Clinical Medicine, Cornell University 
Medical College, New York, N Y , and 

D Murray Angevme, Instructor in Pathology, Cornell University Medical 
College, New York, NY (By invitation ) 

9 20 The Ageing Process as a Medical-Social Problem 

George Morris Piersol, Professor of Medicine, University of Pennsylvania 
Graduate School of Medicine , Physician-in-Chief, Abmgton Memorial 
Hospital, Physician, University of Pennsylvania Graduate Hospital, 
Philadelphia, Pa , and 

Edward L Bortz, Associate Professor of Medicine, University of Penn- 
sylvania Graduate School of Medicine, Chief of Medical Service B, 
The Lankenau Hospital , Philadelphia, Pa 

9 40 Nutritional Deficiency Disease 

George R Minot, Professor of Medicine, Harvard University Medical 
School Director, Thorndike Memorial Laboratory, Boston City Hos- 
pital , Boston, Mass 

10 00 ADJOURNMENT 
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10 20 o’clock 

SMOKER 

Ballroom, Waldorf-Astoria Hotel 

An interesting and amusing program has been arranged Admission by 
registration badge Men only 


THIRD GENERAL SESSION 
Tuesday Morning, April 5, 1938 
Presiding Officer 
James E Paullin, Atlanta, Ga 


a m 

9 00 Experimental Heart Disease 

George Edward Hall, Associate Professor, Department of Medical Re- 
search, University of Toronto, Toronto, Ont , Canada (By invita- 
tion ) 

9 20 Concerning the Association of Bronchial Asthma and Left Ventricular Failure 
and the Possible 111 Effects from the Use of Epinephrine, unless the 
Latter can be Excluded 

Fred M Smith, Professor and Head of Department of Theory and Prac- 
tice of Medicine, State University of Iowa College of Medicine, 
Physician-in-Chief, University Hospitals , Iowa City, Iowa 
9 40 Further Comments on Coronary Thrombosis 

James B Herrick, Emeritus Professor of Medicine, Rush Medical College, 
Chicago, 111 

10 00 Obesity and Hypertension Clinical and Expenmental Observations 

J Edwin Wood, Jr , Professor of the Practice of Medicine, University of 
Virginia Department of Medicine, University, Va , and 
James R Cash, Professor of Pathology, University of Virginia Depart- 
ment of Medicine, University, Va (By invitation ) 

10 15 Climate, Mode of Life, and Heart Disease 

Paul D White, Physician, Massachusetts General Hospital, Lecturer m 
Medicine, Harvard University Medical School, Boston, Mass 

10 30 INTERMISSION 

11 00 Physiologic Effects of Operation (Bilateral Resection of Splanchnic Nerves 

and First and Second Lumbar Ganglia) for Essential Hypertension 
Edgar V Allen, Associate Professor of Medicine, University of Minnesota 
(Mavo Foundation) , Head of Section in Division of Medicine, Mayo 
Clinic , Rochester, Minn , and 

A W Adson, Professor of Neurosurgery, University of Minnesota 
(Mayo Foundation) , Head of Section on Neurosurgery, Mayo Clinic, 
Rochester, Minn (By invitation ) 

11 20 Piophylaxis in Allergy 

Richard A Kern, Professor of Clinical Medicine, University of Penn- 
sylvania School of Medicine and Graduate School of Medicine, Chief 
of Allergy Section and Chief of Outpatient Department, Hospital 
of the University of Pennsylvania, Philadelphia, Pa 
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11 40 Physiological Methods m the Diagnosis and Treatment of Asthma and 

Emphysema (Moving Picture Demonstration ) 

Ah an L Baiacli, Assistant Professor of Clinical Medicine, Columbia 
Unneisitv College of Physicians and Surgeons, New York, N Y 

12 00 ADJOURNMENT 


FOURTH GENERAL SESSION 
Wednesday Morning, April 6, 193S 
Presiding Officer 

G Gill Richards, Salt Lake City, Utah 
a m 

9 00 Chronic Brucellosis (Undulant Fever) An Analytical Study of the Positive 
Reactors among School Children 

Tred E Angle and William H Algie, Department of Medicine, University 
of Kansas Hospitals, Attending Physicians to Bethany Methodist 
Hospital Prov idence Hospital and St Margaret’s Hospital, Kansas 
City, Kan 

9 15 Prognosis and Treatment of Ensipelas 

John A Toomey, Associate Professor of Pediatrics, Western Resene 
University School of Medicine, Cleveland, Ohio 
9 35 The Value of Antitoxin m Scarlet Fever 

Francis G Blake, Sterling Professor of Medicine, Yale University School 
of Medicine, Phvsician-in-Clnef, New Haven Hospital, New Haven, 
Conn 

9 50 Factors Influencing the Incidence and Course of Otitis Media in Scarlet 

Fever 

Conrad Wesselhoeft, Associate Professor of Theory and Practice, Boston 
University School of Medicine, Associate m Communicable Diseases 
(Department of Pediatrics and School of Public Health), Harvard 
University Medical School , Boston, Mass 

10 10 The Present Status of Methods for the Prophylaxis of Acute Anterior 

Poliomyelitis 

John A Koltner, Professor of Medicine, Temple University School of 
Medicine, Director of the Research Institute of Cutaneous Medicine, 
Philadelphia, Pa 

10 30 INTERMISSION 

11 00 Observations on the Clinical Aspects, Complications and Treatment of Acute 

Upper Respiratory' Tract Infections 

Arlie V Bock, Henry K Oliver Professor of Hygiene, Harvard Univer- 
sity , Physician, Massachusetts General Hospital, Boston, Mass (By 
invitation ) 

11 15 The Affective Disorders in Medical Practice 

Thomas P Sprunt, Associate in Medicine, Johns Hopkins University 
School of Medicine, Associate Professor of Medicine, University of 
Maryland School of Medicine , Baltimore, Md 
11 30 Experimental Observations on the Treatment of Hypertension 

Harry Goldblatt, Professor of Experimental Pathology and Associate 
Dnector of the Institute of Pathology, Western Reserve University 
School of Medicine, Cleveland, Ohio (By invitation ) 
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11 50 Experiences with Insulins of Prolonged Activity m Ambulatory Patients 

II Clare Shepardson, Associate Clinical Professor of Medicine, Univer- 
sity of California Medical School, San Francisco, Calif , and 
Richard D Friedlander, Instructor in Medicine, University of California 
Medical School, San Francisco, Calif (By invitation ) 

12 00 ADJOURNMENT 


ANNUAL CONVOCATION 
Wednesday Evening, April 6, 1938 
8 30 o’Clock 

Grand Ballioom, Waldorf-Astoria Hotel 

All members of the profession and the general public are cordially invited No 
special admission tickets will be required 

1 Address by the President of the College 

James Howard Means 

2 Presentation of newly-elected Fellows and recital of the Pledge 

George Morris Piersol, Seactaiy Genet al 

3 Presentation of John Phillips Memorial Medal for 1937-38 

4 Announcement of Research Fellow of the College for 1938 

5 Convocational Oration “ Possibilities in Biological Engineering ” 

Karl T Compton, President, Massachusetts Institute of Technology, 
Cambridge, Mass 


President’s Reception 

The Reception and Dance will follow immediately after the program Newly- 
inducted Fellows should sign the Roster and secure their Fellowship Certificates 
during the Reception 


FIFTH GENERAL SESSION 
Thursday Morning, April 7, 1938 
Presiding Officer 

William D Stroud, Philadelphia, Pa 

a m 

9 00 The Clinical Significance of Punctate Basophilia in the Erythiocyte 

Ernest H Falconer, Clinical Professor of Medicine, University of Cali- 
fornia Medical School, San Francisco, Calif 
9 15 Macrocytic Anemias, other than Pernicious Anemia, Associated with Lesions 
of the Gastrointestinal Tract 

Cyrus C Sturgis, Professor of Internal Medicine, University of Michigan 
Medical School, Director, Thomas Henry Simpson Memorial Insti- 
tute for Medical Research, Director, Department of Internal Medi- 
cine, University Hospital , Ann Arbor, Mich 
9 35 Clinical and Hematological Review of Sprue based on the Study of 150 Cases 
Ramon M Suarez, Associate Clinical Professor of Tropical Medicine, 
School of Tropical Medicine of Puerto Rico, San Juan, P R 
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9 55 The Challenge of Appendicitis 

Reginald Fit7, Wade Piofessor of Medicine, Boston University School of 
Medicine, Director, Evans Memorial, Boston, Mass 

10 15 Correlation of Clinical and Laboratory Data in Diseases of Lymph Nodes 

Raphael Isaacs, Associate Professor of Medicine, University of Michigan 
Medical School, Assistant Director, Thomas Henry Simpson Me- 
morial Institute for Medical Research, Ann Arbor, Mich 

10 30 INTERMISSION 

11 00 Concerning the Acquired Resistance of Fixed Tissue Cells to Injury 

(Lantern slides ) 

William de B MacNider, Kenan Research Professor of Pharmacology, 
and Dean University of North Carolina School of Medicine, Chapel 
Hill, N C 

11 30 ADJOURNMENT, to be followed by 

ANNUAL BUSINESS MEETING 

The Annual Business Meeting of the College will be held immediately after 
the last paper All Masters and Fellows are urged to be present An amendment 
to the By-Laws of the College is to be presented for consideration and adoption 
Official reports from the Treasurer and Executive Secretary will be read, new' Officers, 
Regents and Governors will be elected, and the President-Elect, Dr William J Kerr, 
w ill be inducted into office 


Thursday Evening, 8 00 o’Clock 
Ballroom, Waldorf-Astoria Hotel 
THE ANNUAL BANQUET OF 1HE COLLEGE 
(Procure Tickets at the Registration Bureau) 

Consult Special Banquet Program 
Toastmaster James Alexander Miller, New York, N Y 

Address of the Evening “ Education in a Changing World ” Hon John H Finley, 
LLD , Associate Editor of the New York Times 


SIXTH GENERAL SESSION 
Friday Morning, April 8, 1938 
Presiding Officer 

James D Bruce, Ann Arbor, Mich 

a m 

9 00 A Differential Classification of the Various Types of Colitis Their Manage- 
ment & 

J Arnold Bargen, Associate Professor of Medicine, University of Min- 
nesota (Mayo Foundation), Consultant in Medicine, Mayo Clinic, 
Rochester, Minn 

9 15 Hypoglycemia Following Encephalitis 

Jonathan C Meakins, Professor of Medicine and Director of Department, 
McGill University Faculty of Medicine, Pliysician-in-Chief, Royal 
Victoria Hospital , Montreal, Que , Canada 
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9 30 Basal Metabolism The Practical Significance of the “Variability” as Dis- 
tinguished from the “ Constancy ” of the Basal Metabolic Rate in 
Individuals and m Various Groups of Diseases 

Walter M Boothby, Piofessor of Experimental Metabolism, University of 
Minnesota (Mayo Foundation) , Head of Section for Metabolic 
Investigation, Mayo Clinic, Rochester, Minn 

9 50 Studies on the Pathologic Physiology of the Exophthalmos of Graves’ Disease 

David Marine, Assistant Professor of Pathology, Columbia University 
College of Physicians and Surgeons , Director of Laboratories, Monte- 
fiore Hospital, New York, N Y 

10 10 Experiences in Treating Exophthalmic Goiter in a Large Municipal Hos- 

pital 

Willard O Thompson, Associate Clinical Professor of Medicine, Rush 
Medical College, Research Associate m Pathology, Cook County Hos- 
pital, Chicago, 111 , 

S G Taylor, III, Clinical Associate m Medicine, Rush Medical College, 
Chicago, 111 (By invitation), 

Karl A Meyer, Associate Professor of Surgery, Northwestern Univer- 
sity Medical School , Attending Surgeon and Medical Superintendent, 
Cook County Hospital, Chicago, 111 (B> invitation), 

R W McNealy, Associate Professor of Surgery, Northwestern Univer- 
sity Medical School , Attending Surgeon, Cook County Hospital , 
Chicago, 111 (By invitation ) 

10 30 INTERMISSION 

11 00 Cevitamic Acid A Critical Analysis of Its Use in Clinical Medicine 

Irving S Wright, Assistant Professor of Clinical Medicine, Columbia 
University, New Yoik, N Y 

11 20 Common Gastrointestinal Emergencies Their Early Recognition and Treat- 

ment 

George B Eusterman, Professor of Medicine, University of Minnesota 
(Mayo Foundation), Head of Section on Medicine, Mayo Clinic, 
Rochester, Minn 

11 40 Acute Disseminated Lupus Erythematosus — a Systemic Disease 

Edward Rose, Assistant Professor of Clinical Medicine, University of 
Pennsylvania School of Medicine, Philadelphia, Pa , and 

Donald M Pillsbury, Assistant Professor of Dermatology and Syphilology, 
University of Pennsylvania School of Medicine, Philadelphia, Pa 
(By invitation ) 

12 00 ADJOURNMENT 


PROGRAM OF AFTERNOON LECTURES 

This course of Afternoon Lectures is a feature of the program arranged at the 
request of a large number of members The course is presented as an elective, as a 
whole or for individual days, in place of hospital clinics The lectures will not con- 
flict with the General Sessions or with the Round Table Luncheon-Conferences The 
lectures will be presented daily, Tuesday to Fuday, inclusive, from 2 30 to 4 30 pm , 
in the Ballroom of the Waldorf-Astoria Hotel 

This year the attempt has been made to devote most of the lectures to problems 
m therapeutics The newer drugs such as sulphanilamide, physical therapy, oxygen 
therapy and psychotherapy will be presented, and also papers on treatment of dis- 
turbances of sodium metabolism and of sucli diseases as hypertension and disorders of 
the liver 

The lectures will be open to all members and guests of the College 
Admission by icgulai 'i egisti ation badge 
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Tuesday Afternoon, April 5, 1938 
BALLROOM, WALDORF-ASTORIA HOTEL 
Presiding Officer 

Chauncey Warring Dowden, Louisville, Ky 

p m 

2 30 Therapeutics of Liver Disease 

Albert M Snell, Associate Professor of Medicine, University of Minnesota 
(Mayo Foundation), Head of a Section on Medicine, Mayo Clinic, 
Rochester, Minn , and 

Jesse L Bollman, Associate Professor of Experimental Pathology, Uni- 
versity of Minnesota (Mayo Foundation) , Associate m Division of 
Experimental Surgery and Pathology', Mayo Clinic, Rochester, Minn 
(By invitation ) 

3 30 Recent Advances m the Use of Drugs for Treatment of Bacterial Infections 

Eli Kennedy Marshall, Jr , Professor of Pharmacology and Experimental 
Therapeutics, The Johns Hopkins University School of Medicine, 
Baltimore, Md (By invitation ) 

4 30 ADJOURNMENT 


Wednesday Afternoon, April 6, 1938 
BALLROOM WALDORF-ASTORIA HOTEL 
Presiding Officer 

T Homei Coffen, Portland, Oregon 

p m 

2 30 Recent Advances m the Therapeutic Use of Drugs Whose Action Simulates 

Sympathetic and Parasympathetic Nervous Activity 
Isaac Starr, Hartzell Professor of Research Therapeutics, University of 
Pennsylvania School of Medicine, Philadelphia, Pa (By invitation ) 

3 30 A Critical Survey of Physical Therapy Technic 

Stafford L Warren, Associate Professor of Medicine in Charge of 
Division of Radiology of the University of Rochester, School of 
Medicine and Dentistry, and Strong Memorial Hospital, Rochester, 
NY (By invitation ) 

4 30 ADJOURNMENT 


Thursday Afternoon, April 7, 1938 
BALLROOM, WALDORF-ASTORIA HOTEL 
Presiding Officer 

Edward Leo Tuohy, Duluth, Minn 

p m 

2 30 Treatment of Disturbances of Sodium Metabolism 

Dana W Atchley, Associate Professor of Medicine, Columbia University 
College of Physicians and Surgeons, New York, N Y (By invita- 
tion ) 
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3 10 Sensitization Tests — Then What? 

George L Waldbott, Detroit, Mich 

3 50 The Emergency Treatment of Dangerous Hypei tension 

Albert S Hyman, Director, Witkm Foundation for the Study and Pre- 
vention of Heart Disease, New York, N Y 

4 05 Typhus Fever (Brill’s Disease) A Study of 271 Cases 

Simon Risefeld Blatteis, Clinical Professor of Medicine, New York Uni- 
versity College of Medicine Professoi of Clinical Medicine, Long 
Island College of Medicine, Brooklyn, N Y 
4 30 ADJOURNMENT 


Friday Afternoon, April 8 1938 
BALLROOM, WALDORF-ASTORIA HOTEL 
Presiding Officei 

Edwin Wagner Gehrmg, Poitland Maine 

pm ( 

2 30 Psychotherapy, with Special Refeience to the Use of Hypnosis jhiver- 

James L McCartney, Psychiatrist, New York State Vocat Ispital, 
tion, Catskill, N Y / 

3 30 Oxjgen Therapy j 

Alex M Burgess, Chaaman of Division of Umveisityte 

Assistant Professor of Biology, Brown University , Columbia 
Chief, Charles V Chapin Hospital , Visiting Physician j 
Hospital, Providence, R I ai d Treat- 

4 30 ADJOURNMENT 

Minnesota 

ayo Clinic , 

ROUND TABLES 



The Round Tables proved so populai at the St Louis meeting )mV ersity of 
been made a special feature of the New York program They will j 
outstanding authorities on the subjects assigned J 1 Syplulology, 

All Round Tables are held at the Waldorf-Astoria Hotel, and c/i| a delphia, Pa 
meetings The groups will meet around the luncheon table begin., 

12 30 pm and terminating promptly at 2 00 pm Being held at] 
will be no conflict with the General Sessions in the forenoon and t 


afternoon J 

Admission to these discussions will, of necessity, be limited 
pacitv of the rooms in which they are held There are rooms with arranged at the 
for luncheon varying from 75 to 200 persons A total of 625 car in elective, as a 
each day This means a total capacity of 2,500 persons for the sesfes will not con- 
provide accommodations for at least one Round Table Luncheon ^ ferences The 
of the College attending the Convention Admission is by ticket oiO to 4 30 p m > 
$1 75 each, which includes the cost of the luncheon, city and fev 
gratuities es to problems 

In order to insure reservations for the Round Tables, it will lerapy, oxygen 
make application promptly when the application forms are received Utment of dis- 
program later When the application is made it is suggested tha»d disorders of 
submit in writing any question or phase of the subject which he wi 
Ihese requests will be considered by the Leaders of the Round Tables w * 
such subjects as seem most m demand 
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PROGRAM OF ROUND TABLES 

Tuesday, April 5, 1938 
WALDORF-ASTORIA HOTEL 
Le Perroquet Suite, Fourth Floor 
(Capacity, 150) 

I 

12 30-2 00 p m ROUND TABLE on Diabetes Mellitus 

Leader Russell M Wilder, Professor and Chief of Department of Medicine, 
University of Minnesota (Mayo Foundation) , Consulting Physician, Mayo 
Clinic, Rochester, Minn 


WALDORF-ASTORIA HOTEL 
Jansen Suite Dining Room, Fourth Floor 
(Capacity, 75) 

11 

12 30-2 00 p m ROUND TABLE on Syphilis 

Leader Thomas Parran, Surgeon-General, United States Public Health 
Service, Washington, D C 


WALDORF-ASTORIA HOTEL 
Jansen Suite Salon, Fourth Floor 
(Capacity, 100) 

III 

12 30-2 00 p m ROUND TABLE on Tuberculosis 

Leader Gerald B Webb, Consulting Physician, Sunnyrest Sanatorium, 
Glockner Sanatorium and Hospital, National Methodist Episcopal Sana- 
torium for Tuberculosis and St Francis Hospital and Sanatorium, 
President, Colorado Foundation for Research in Tuberculosis, Coloiado 
Springs, Colo 


WALDORF-ASTORIA HOTEL 
Assembly Rooms M to R, Fourth Floor 
(Capacity, 100) 

IV 

12 30-2 00 pm ROUND-TABLE on Gastro-Enterology 

Leader T Grier Miller, Professor of Clinical Medicine, Unnersity of Penn- 
sylvania School of Medicine, Chief of Gastrointestinal Section, Hospital 
of the University of Pennsylvania, Philadelphia, Pa 



ruoGRVM or riiE new york meeting 


1543 


WALDORF-ASTORIA HOTEL 
West Fojer, Thud Floor 
(Capacity, 200) 

V 

12 30-2 00 p m ROUND TABLE on Cardiology 

Leader Paul D White, Physician, Massachusetts General Hospital , Lecturer 
in Medicine, Har\ard University Medical School, Boston, Mass 


Wednesday , April 6, 1938 
WALDORF-ASTORIA HOTEL 
Le Perioquet Suite, Fourth Floor 

(Capacity, 150) 

VI 

12 30-2 00 pm ROUND TABLE on Diseases of Allergy 

Leader Robett A Cooke, Assistant Professor of Clinical Medicine, Cornell 
University Medical College, Special Consultant in Allergy and Director 
of Department of Allerg), Roosevelt Hospital, New York, N Y 


WALDORF-ASTORIA HOTEL 
Jansen Suite Dining Room, Fourth Floor 

(Capacity, 75) 

VII 

12 30-2 00 p m ROUND TABLE on Vascular Disease 

Leader Eugene M Landis, Assistant Professor of Medicine and Research 
Associate in Pharmacology, University of Pennsylvania School of Medi- 
cine, Philadelphia, Pa 


WALDORF-ASTORIA HOTEL 
Jansen Suite Salon, Fourth Floor 
(Capacity, 100) 

VIII 

12 30-2 00 p m ROUND TABLE on Disorders of Nutrition 

Leader William P Murphy, Associate m Medicine, Harvard University Medi- 
cal School , Senior Associate in Medicine, Peter Bent Brigham Hospital , 
Boston, Mass 


WALDORF-ASTORIA HOTEL 

Assembly Rooms M to R, Fourth Floor 

(Capacity, 100) 

IX 

12 30-2 00 pm ROUND TABLE on Psychoneuroses 

Leader Austen Fov Riggs, Clinical Piofessor of Neurology, Columbia Uni- 
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versity College of Physicians and Surgeons, Medical Director and Presi- 
dent of Austen Riggs Foundation, Stochbridge, Mass 


WALDORF-ASTORIA HOTEL 
West Foyer, Third Floor 
(Capacity, 200) 

X 

12 30-2 00 p m ROUND TABLE on Endocrinology 

Leader David P Barr, Professor of Medicine, Washington University School 
of Medicine, Physician-m-Chief, Barnes Hospital, St Louis, Mo 


Thursday, April 7, 1938 
WALDORF-ASTORIA HOTEL 


Le Per roquet Suite, Fourth Floor 
(Capacity, 150) 

XI 

12 30-2 00 p m ROUND TABLE on Pneumonia 

Leader Russell L Cecil, Professor of Clinical Medicine, Cornell University 
Medical College, Associate Visiting Physician, New York Hospital, New 
York, NY 


WALDORF-ASTORIA HOTEL 
Jansen Suite Dining Room, Fourth Floor 
(Capacity, 75) 

XII 

12 30-2 00 pm ROUND TABLE on Arthritis 

Leader Ralph H Boots, Associate in Medicine, Columbia University College 
of Physicians and Surgeons , Assistant Attending Physician and Physician 
to Arthritis Clinic, Presbyterian Hospital, New York, N Y 


WALDORF-ASTORIA HOTEL 
Jansen Suite Salon, Fourth Floor 
(Capacity, 100) 

XIII 

12 30-2 00 p m ROUND TABLE on Cardiology 

Leader Robert L Lev) , Professor of Clinical Medicine, Columbia University 
College of Physicians and Surgeons, Associate Visiting Physician an 
Cardiologist, Presbyterian Hospital, New York, N Y 
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WALDORF-ASTORIA HOTEL 
Assembly Rooms M to R, Fourth Floor 
(Capacity, 100) 


XIV 

12 30-2 00 p m ROUND TABLE on Diabetes Mellitus 

Leader H O Mosenthal, Professor of Medicine, New York Post-Graduate 
Medical School, Columbia University, Attending Physician, New York 
Post-Graduate Hospital, New York, N Y 


WALDORF-ASTORIA HOTEL 
West Foyer, Third Floor 
(Capacity, 200) 


XV 

12 30-2 00 p m ROUND TABLE on Diseases of the Blood 

Leader George R Minot, Professor of Medicine, Harvard "University Medi- 
cal School, Director, Thorndike Memorial Laboratory, Boston City Hos- 
pital, Boston, Mass 


Friday, April 8, 1938 
WALDORF-ASTORIA HOTEL 
Le Perroquet Suite, Fourth Floor 
(Capacity, ISO) 

XVI 

12 30-2 00 p m ROUND TABLE on Diseases of Allergy 

Leader Francis M Rachemann, Associate in Medicine, Harvard University 
Medical School, Physician and Chief of Medical Department, Massachu- 
setts General Hospital, Boston, Mass 


WALDORF-ASTORIA HOTEL 


Jansen Suite Dining Room, Fourth Floor 
(Capacity, 75) 

XVII 

12 30-2 00 p m ROUND TABLE on Tuberculosis 

Leader J Burns Amberson, Jr , Professor of Clinical Medicine, Columbia 
University College of Physicians and Surgeons and New York Uni- 
versity College of Medicine, Visiting Physician, Tuberculosis Service, 
Bellevue Hospital, New York, N Y 
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WALDORF-ASTORIA HOTEL 
Jansen Suite Salon, Fourth Floor 
(Capacity, 100) 

XVIII 

12 30-2 00 p m ROUND TABLE on Gastro-enterology 

Leader George B Eusterman, Professor of Medicine, University of Minne- 
sota (Mayo Foundation), Head of Section on Medicine, Mayo Clinic, 
Rochester, Minn 


WALDORF-ASTORIA HOTEL 
Assembly Rooms M to R, Fourth Floor 
(Capacity, 100) 

XIX 

12 30-2 00 p m ROUND TABLE on Diseases of the Blood 

Leader Cyrus C Sturgis, Professor of Internal Medicine, University of 
Michigan Medical School, Director, Thomas Henry Simpson Memorial 
Institute for Medical Research, Director, Department of Internal Medi- 
cine, University Hospital, Ann Arbor, Mich 


WALDORF-ASTORIA HOTEL 
West Foyer, Third Floor 

(Capacity, 200) 

XX 

12 30-2 00 p m ROUND TABLE on Virus Diseases 

Leader Thomas Francis, Jr , Member of the Staff of the International Health 
Division of the Rockefeller Foundation, New York, N Y 

PROGRAM OF CLINICS AND SPECIAL DEMONSTRATIONS 

The Program for the Clinical Sessions has been completed, and, following 
an old New York custom, clinics will be held in the afternoon instead of in the 
morning 

There will be three separate clinics on each of the four days at Bellevue, New 
York and Presbyterian Hospitals At Mount Sinai there will be two programs each 
day The Department of Health is giving one clinic on each of the four days The 
Hospital of the Rockefeller Institute is giving two programs during the week and 
the following hospitals are each offering one program on one afternoon Roosevelt, 
St Luke’s, Long Island College and Post-Graduate 

All these clinics are to be patient-clinics, not lectures, and special effort has been 
made to have each clinic a sort of symposium dealing with the clinical phases of 
some one particular branch of medicine such as cardiac, vitamin, endocrine, renal or 
blood diseases As a matter of fact, all the fields of medicine seem to be fairly well 
covered m the programs outlined 

Stress has also been laid on the Clinical Pathological Conferences and one or 
more of these will be found on each of the afternoons Some of the clinics belong 
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m the group of general medicine in which the run-of-the-ward cases will be presented 
and discussed by the attending staff This makes it possible to do away with the ward 
walks which had to be limited to very small groups 

The clinics to be given by the Department of Health draw the material from 
their very large clinics on syphilis and gonorrhea and deal with these important 
subjects, not only from the standpoint of diagnosis and therapy, but also from their 
public health and preventive aspects 

Of course, it has not been possible to utilize all of the vast facilities that New 
York affords nor to avail ourselves of the opportunities that were offered by many 
of the other hospitals and institutions in the city It did not seem wise to provide 
seating capacity in excess of that demanded by the College for such sessions, the 
clinics as offered will accommodate 2,500 individuals daily 

Clinic Sessions will begin promptly at 2 30 o’clock in the afternoon Everyone 
who zoishcs to attend a clinic must secure a ticket, foi the collection of tickets will be 
ngidly enforced 

There will also be a few special demonstrations for relatively small groups 
lliose v. ho are interested will have an opportunity to see Dr Barach’s oxjgen and 
helium apparatus in practical use at the Presbyterian Hospital where Dr Francis 
Carter Wood will also demonstrate the high voltage (1,000,000 volts) x-ray machine 
recently installed in the hospital 

At Mount Sinai Hospital Dr Robert Frank will demonstrate his method of 
assaying sex hormones, and Dr Reuben Ottenberg and his associates will demonstrate 
technical methods for studying liver function 

At Bellevue Dr Howard Fox will have a small clinic for the demonstration ol 
some especially interesting cases of cutaneous syphilis and Dr Lucy Sutton will ex- 
hibit apparatus for fever therapy in children 

At New York Hospital Dr Henry Richardson and his associates will give a 
special demonstration on various aspects of bronchiectasis and Dr Eugene Du Bois 
will show his new metabolism unit for research purposes 

It will be noted that many of these demonstrations occupy only a relatively small 
portion of the time allotted to clinic sessions m an afternoon It has been arranged 
that Fellows desiring to attend these short demonstrations may attend any of the 
other clinics that are in progress at the same hospital during the remainder of the 
afternoon, either before or after the demonstration In this way they will not sacri- 
fice an entire afternoon for a relatively short demonstration 

d he Committee responsible for the assembling of these clinics has received 
the cordial cooperation of the staffs in the hospitals contributing and trusts that the 
program will meet with the hearty approval of the Fellow s of the College 



NEW YORK CITY AS A MEDICAL CENTER 

Historicai Retrospect 

Dr James J Walsh, author of “ The History of Medicine in New 
York State,” is authority for the statement that the history of medicine 
began when the first permanent colonists located at Fort Change in 1625 
There arrived two “ consolers of the sick,” Bastiaen Jansen Crol and Jan 
Huyck, who also conducted religious sei vices until the arrival of the first 
ordained minister m 1628 In 1633 a second minister arrived, accompanied 
by a schoolmaster Both added to the medical resources, for it was the 
duty of the schoolmaster to assist the dommie as consoler of the sick as well 
as to serve as the teacher of youth 

Any retiospect of medicine in New York would require frequent refer- 
ences to the contributions made to the subject by Dr Walsh, and fortunate!} 
we have been allowed the liberty, by that distinguished physician and author, 
of quoting freely fiom his works m this brief presentation 

“ The first surgeon (chirutgeon) to settle in the province of New York,” 
writes Dr Walsh, “was Harmen Meyndertsen Van den Bogaert, who ar- 
rived in New Amsterdam in 1631, as the surgeon of the ship ' Eendracht ’ 
He became surgeon to Fort Orange (now Albany), and was noted for his 
cordial relations with the Indians, but was a victim to their treachery 
O’Callaghan, m his History of New Netherlands, gives the name of an 
English surgeon, William Beaton (chirurgeon to the ship ‘ William,’ of 
London) who practiced in New Amsterdam The landing of ship surgeons 
led the Council of New Amsterdam to request Dr Johannes La Montagne 
to issue permits to those sufficiently expert in medicine and surgery to prac- 
tice m the colony Fie also had the additional duty of determining the fit- 
ness of the barber surgeons who wanted to practice here Toner notes the 
jealousy among the barber surgeons, as well as then frequent lack of skill, 
and the constant necessity for legal regulation Dr La Montagne, a 
Huguenot from Holland m 1637, was the first regular graduate m medicine 
to practice m the province, having received his degree from the University 
of Leyden He acted as schoolmaster as well as physician, had a seat in 
the Council, and was vice director in command of Fort Orange Kiliaen 
Van Rensselater in 1642 engaged Abraham Staes to go to the colony as 
surgeon 

“ The first medical book to be published in what is now the United 
States was Dr John Jones’s “Plain, Concise and Practical Remarks on the 
Treatment of Wounds and Fractures ” The author was the surgeon-gen- 
eral of the Continental troops Mumford, in his Surgical Memoirs, said 

1548 
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‘ American suigeons must look back to John Jones of New York as the first 
of their eminent professional forebears ’ Dr Jones was a medical ap- 
prentice of Dr Cadwalader, of Philadelphia, the best-known surgeon in the 
country at that time Thence Jones went to London, to come under the 
influence of John ITuntei and Percnal Pott, and to Paris to study under 
Petit and Le Dran, considered the greatest surgical teachers of the time 
-Yfter a period at Edinburgh under Monro, he returned to America to be- 
come surgeon to the American troops m the French and Indian War When 
he volunteered his sen ices to the colonies during the Revolution, he was 
appointed surgeon-general and proved just the man for the position The 
Continentals had the ad\antage of the best surgery of the time Cadwal- 
ader Colden was an eminent physician, who devoted more time to science, 
goiernment and luston than to medicine 

“ The colonies generally were infested b\ quacks and medical charlatans, 
and newspapers uere used to advertise their curealls In 1753, a medical 
regulation act was passed "which required that ‘ all the physicians, surgeons 
and apothecaries m the province are to be licensed by a board consisting of 
the four oldest members of his Majesty’s Council, the judges of the Supreme 
Court, the representatn es of the City and Assembly, our Mayor and Re- 
corder for the time being, or any seven of them, with the assistance of two 
ph>sicians and two surgeons by the majority of them elected Until aftei 
examination and licensing no one shall practice Examinations shall be 
public ’ 

“No bills for medical services were collectable unless the piactitioner had 
a license There were already complaints as to exorbitance of doctors’ fees, 
so the bills of physicians were to be submitted to an examiner appointed 
for that purpose, before presentation to the patient It has been estimated 
by Toner that at the time of the Revolution there were 3,500 physicians in 
the colonies, of whom only 400 held the degree of M D A list of thirty- 
five has been compiled for New York alone 

“ New York was a pioneer in American medical education According 
to Dr David Hosack, the foundei of the botanical gardens on the site of 
which Rockefeller Center has been built, the first effort at the formal teach- 
ing of medicine in this country was the pm ate course in human anatomy 
offered m New York City by Dr John Bard and Dr Peter Middleton, prob- 
ably before 1/50 The first formal teaching of anatomy in this countrv, 
m connection with an organized educational institution, was a course of lec- 
tures given at King’s College, now Columbia University, in 1763 by Dr 
Samuel Clossej, , a graduate of Trinity College, Dublin Five years later, 
Dr Peter Middleton and Dr Samuel Bard, the son of Di John Bard, the 
first physician to practice dissection m America, established the medical 
department of King’s College This institution gave the first degree of 
Bachelor of Medicine in 1769 The first degree of Doctor of Medicine 
was bestowed m New York in 1770 on Robert Tuckei, and the second m 
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1771 on Samuel ICissam Dr Samuel Bard, professor of the theory and 
practice of physics m New York, Mum ford declares to have been the most 
eminent physician of his time with the single exception of Dr Rush 

“ During the Revolution, medical instruction was irregular After the 
Revolution the Columbia school lesumed its classes and suffered severely 
from the ‘ Doctors’ Riot’ which took place m 1788, because of popular op- 
position to dissection No legal way of obtaining bodies for purposes of 
dissection existed Resurrectiomsm, that is the surreptitious removal of 
the recently buried to the dissecting room, was a common practice On 
Sunday, April 13, 1788, some boys saw a dissected arm hanging m a window 
of the medical school, and when they called attention to it, a crowd collected 
Some of them forcibly entered the building and destroyed many anatomical 
preparations On Monday morning, a crowd collected around the college, 
and the mayoi attempted to soothe their feelings In the afternoon, the 
crowd gathered around the jail in which the doctors and medical students had 
taken refuge because of threatened violence Baron Steuben, of Revolu- 
tionary fame, tried to pacify the mob They knocked him down, and so 
upset his dignity that he quite lost his temper, calling out to the mayor, 
‘Fire 1 Duane, fire 1 ’ and the militia, summoned for protection, fired, 
killing seven rioters and wounding many more After this the mob dis- 
persed 

“ The New York riot led to the passage of a law, in 1789, that ‘ science 
might not be mjuied by preventing the dissection of proper subjects ’ This 
law provided that ‘ when any offender shall be convicted of murder, arson or 
burglary for which he shall be sentenced to suffer death, the courts may at 
their discretion add to the judgment that the body of such offender shall be 
delivered to the surgeons for dissection ’ This legal provision of the bodies 
of executed criminals proved utterly inadequate for teaching by dissection, 
and ‘ body snatching ’ continued 

“ It was moi e than sixty years after the ‘ Doctors’ Riot,’ before a law 
(1854) was enacted by the New York legislature, granting unclaimed bodies 
for anatomical purposes Many prominent physicians recalled, later in life, 
unearthing bodies from cemeteries on Long Island, when they were students, 
and smuggling them across the ferry Dr Hai twell, m his lecture on ‘ The 
Hindrances to Anatomical Study in the United States, Including a Special 
Record of the Struggles of Our Early Anatomical Teachers,’ tells of inci- 
dents similar to the Doctors’ Riot in other cities 

“The Medical School of Columbia College was united in 1814 with 
the College of Physicians and Surgeons in the City of New York which had 
been incorporated m 1807 Not for a numbei of }ears vere these pioneei 
medical schools followed by others — the New b ork Medical College (1850) , 
the short-lived Metropolitan Medical College (185/— 62), the Homeopathic 
Medical College (1860) , theBelle\ue Hospital Medical College (1861) , and 
the Eclectic Medical College (1865) 
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“ The first medical college in the state outside of the metropolis was the 
College of Physicians and Suigeons of the Western District of the State of 
New York, established at Fairfield, m 1809 Aftei incorporation m 1812, 
this College continued to function until 1840, having graduated 609 physi- 
cians Geneva Medical College, established in 1835, and Albany Medical 
College, mcoiporated m 1838, continued to advance medical education The 
number of medical colleges increased, until in 1882 there were 13, with 
2,982 students, and property valued at more than $703,000 The first 
woman m the United States to iecene the degree of Doctor of Medicine was 
Elizabeth Blackwell, who graduated from the Geneva Medical College m 
1849 Fifteen years later, the New York Medical College for Women was 
incorporated, to be followed m 1866 by the Women’s College of Physicians 
and Surgeons At the present time (1936), theie are m the state 9 medical 
colleges with 2,507 students enrolled 

“ New York’s priority m this country m the provision of postgiaduate 
education for physicians is worth noting Struggling practitioners of medi- 
cine who had received very limited medical education and were sincerely 
desirous of doing better professional work, could take several months from 
their practice and spend these at postgraduate study, to the decided advantage 
of themselves and their patients The first of these graduate medical 
schools was the New York Polyclinic, founded in 1882 by Dr John Allen 
Wyeth, himself a distinguished surgeon, one of the many progressive work- 
ers in surgery whom New York owes to the South Fie had served with 
distinction in the Confederate army, and was looked upon as a leader in the 
profession He is honored by a statue to him on the grounds of the capitol 
of Montgomery, Alabama, his native state The postgraduate work in 
medicine that he initiated was taken up m other cities throughout the country 
and came to be a valued feature of American medical teaching 

“ Dr Valentine Seaman, at New York Hospital, was the pioneei m this 
country in the training of nurses The inscription below his portrait m the 
hospital commemorates this ‘ In 1798 he organized in the New York Hos- 
pital the first regular training school for nurses, from which other schools 
have since been established and extended then blessings throughout the 
country ’ In 1872, Bellevue Hospital secuied Nightingale nurses and thus 
introduced the modern trained nurse into America Up to this time, the 
nurses at Bellevue were mainly women who had been sentenced to the work- 
house, which constituted one part of Bellevue under the commissioner of 
charities and correction After sobering up, they were transferred to the 
hospital as nurses, if they had had any experience in family nursing When 
the Nightingale nurses came from London, these women stoned them and 
called them scabs and blacklegs,’ imported from England to take the jobs 
of good Americans 

Bellevue was about as insanitary as a hospital could possibly be Its 
death rate was extremely high Infection was always rife Eiysipelas 
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often proved fatal to suigical patients No wonder the pool dieaded the 
hospital, though this was true of hospitals eveiy where It was almost worse 
to go to a hospital than to the poorhouse Pasteur’s discoveries in bac- 
teriology, applied by Lister to surgery, reformed hospitals, though not until 
well toward the end of the nineteenth century The trained nurse proved a 
valuable factor in this consummation so urgently needed ” 


Medicine in New York Today 

New York City’s opportunities for medical education are extensive 
In all, there are 183 hospitals approved by the American Medical Association, 
with 837 approved internships available annually, and offering 396 an- 
nually available approved “ residencies ” Fifteen institutions offer post- 
graduate instruction 

Five medical schools are located m New York City Columbia Univer- 
sity College of Physicians and Surgeons, Cornell University Medical College, 
Long Island College of Medicine, New York Homeopathic College and 
Hospital, and New York Univeisity College of Medicine 

New York City is divided into five counties by boroughs New York, 
Kings (Brooklyn), Queens, Bronx and Richmond (Staten Island) In 
each of these there is a county medical society which is an integral part of 
the Medical Society of the State of New York and the American Medical 
Association Their membership comprises New York, 4,755, Kings, 
2,645, Queens, 809, Bronx, 1,247, and Richmond, 122 

The New York Academy of Medicine, at 2 East 103rd Street, Man- 
hattan, was organized m 1847 and exists to advance medical knowledge 
Its library is the second largest in the United States, containing 224,000 
volumes In Brooklyn, the Medical Society of the County of Kings has 
affiliated with it an Academy of Medicine at 1313 Bedford Avenue, Brook- 
lyn, with a medical library ranking fourth in size in the country, containing 
143,000 volumes Both libraries contain many thousands of pamphlets and 
current medical journals available for reference 

During the course of the annual session, clinics and demonstrations will 
be held m the following hospitals Bellevue, New York Hospital, Long 
Island College Hospital, St Luke’s, Roosevelt, Mt Sinai, Presbytei lan, and 
Post-Graduate Medical School and Hospital, also at the Rockefeller Insti- 
tute for Medical Research and the Department of Health of New York City 
Bellevue Hospital Bellevue Hospital is located at the foot of East 26th 
Street It is the oldest hospital in the United States Established in 1736, 
it was then known as the “ Almshouse ” In 1844 the teaching of medical 
students was begun and now the facilities of the hospital are utilized for 
teaching purposes by New York University, The College of Physicians and 
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Surgeons, Columbia University and by Cornell Univeisity Medical College 
The Medical and Surgical Divisions aie undei the supervision of the Com- 
missionei of Hospitals The Training School for Nurses was opened in 
1873 In 1887 a Training School foi Male Nuises was begun The 
present bed capacity is 2,431 and dui mg 1938 the new Chest Building will 
be opened, adding an additional 360 beds The hospital maintains a large 
Out-Patient Depaitment and 612,378 patients’ visits were cared for during 
the year 1937 The staff consists of a medical superintendent and assistant 
superintendents, 550 visiting physicians, 28 resident physicians, 198 in- 
terns and more than 1,000 nurses 





Fig 2 New York Hospital— Cornell Medical Center 


New Yo > k Hospital (York Avenue and 68th Street ) The Society of 
the New York Hospital was chartered in 1771 during the reign of George 
III, and during the Revolutionary War the hospital was used by the British 
Since that time it has been a teaching hospital, and from 1912 its principal 
teaching affiliation has been with Cornell Unnersity Medical College In 
1932 the following institutions mored into the same group of buildings 
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Society of the New York Hospital, Society of the Lying-In Hospital of 
the City of New Yoik, Manhattan Maternity and Dispensary, New' York 
Nmsery and Child’s Hospital, and Cornell Unn ersity Medical College The 
“ New' York Hospital — Cornell Medical College Association ” is an infoimal 
committee which senes as a medium for coordinating the joint actiuties 
of the two institutions Giound was broken foi the Medical Centei in 1929 
The cost of the Center w'as appi oximately $15,000,000 The main building 
is twenty-six stones high 

Long Island Colliqi Hospital (Henry and Pacific Streets, Brooklyn ) 
Founded in 1S5S, this was the fust medical college m the United States to 
incorporate its own hospital 



Fig 3 Long Island College Hospital 


The first course of lectures at the Medical School began on March 30, 
1860 In this same year the number of hospital beds w'as increased to 
provide for the many sick and wounded soldiers of the Civil War The 
Long Island College Hospital was the first hospital in the Metropolitan Dis- 
trict to recei\e w'ounded soldiers for nursing and medical treatment The 
Long Island College Hospital has grow'n from an infant institution of 
twenty-five beds, housed m a private dwelling, to a modem hospital of 486 
beds, a modern laboiatory, a nurses home and a clinic treating 123,819 
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St Luke’s Hospital 
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patients a }ear In 1930 the college and the hospital sepaiated, the college 
changing its name to the Long Island College of Medicine It still uses 
the hospital fieely in teaching The piesent hospital building is about thirty 
years old, while the Polhemus Memorial Clinic was built m 1896 The 
Hoagland Laboiatory (1887), which was the fust bacteriological laboratory 
built m the United States, and the Polak Laboiator) (1931), are included 
m the group of buildings about the college 

St Luke r Hospital (Cathedral Heights, 113th Stieet and Amsterdam 
A\enue ) The hospital is open at all times foi medical and surgical aid 
and nursing to the sick, and disabled fiom acute, curable, non-contagious 



Fic 5 Roosevelt Hospital 


diseases, without distinction of race or color Cases demanding immediate 
care are received at any hour of the day or night The hospital is supported 
by voluntary contributions and endowments Jt is free to those unable to 
pay for services St Lukes also maintains a dispensary, training school 
for nurses and a hospital service 

Roosevelt Hospital (Ninth Avenue and 59th Stieet ) Roosevelt Hos- 
pital was opened in 1871 It is a general hospital with 391 beds In 1936 
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there were 7 351 patients admitted and 66 085 \isits wcie made to the Out- 
Patient Department It is used for clinical teaching lr\ the College of 
Physicians and Suigcons of Columbia Umveisite A tiaimng school for 
nurses and an emergence depai tment ai e conducted 1)3 the institution 

Mt Sinai Hospital (Fifth and Madison Avenues between 100th and 
101st Streets ) Oiganized in 1852 for “ hence olent, charitable and scien- 
tific purposes” The work of the hospital was begun in a small private 
dwelling on 28tji Street between 7th and 8th Avenues It accommodated 
28 patients The hospital now' has accommodations for 856 patients, in- 
cluding eighteen beds m the Receiving Ward, 250,000 nsits aie made an- 
nuall) to its Out-Patient Clinic Mt Smai cieated a precedent among the 
hospitals m New York m 1878 b} setting up a distinct pcdiatnc service, and 



Fig 7 Columbia-Prcsln tcrian Medical Center 


an otological sen ice m 1879 There is a training school for nurses m 
connection with Mt Sinai, which w r as incorporated m 1881 The present 
hospital was completed and occupied March 15, 1904 Additions to the 
original group of buildings have been made continuously since that time 
The Research Foundation of the Mt Sinai Hospital was mcoiporated in 
1936, “ to conduct, promote, encourage and assist investigation m the serv- 
ices and arts of h)'giene, medicine, surgery and allied subjects ” 

Pi esbytei tan Hospital Located with tw'elve other units composing the 
“ Medical Center ” at Broadway and 168th Street, it was founded m 1876, 
and is affiliated with the College of Physicians and Surgeons the Medical 
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Department of Columbia University The Hospital moved into the present 
buildings in 1928 On the present site are grouped, besides the Presbyterian 
Hospital and the College of Physicians and Surgeons of Columbia Univer- 
sity, the Sloan Hospital for Women, the New York State Psychiatric In- 
stitute and Hospital, the Babies’ Hospital, the Squier Urological Clinic, 
Piesbyterian Hospital and Sloane Hospital Schools of Nursing, the Neuro- 
logical Institute and Hospital, the Stephen V Harkness Patient Pavilion, 
the School of Dental and Oral Surgery, the Vanderbilt Clinic, the Eye In- 
stitute, and the DeLamar Institute of Public Health There are 1,674 beds 



Fig 8 Buildings of the Rockefeller Institute for Medical Research, New York The 
Laboratory Buildings are shown to the left The Hospital Building and Isolation Building 
are at the right in the photograph 


The entire Medical Center, known as the Columbia-Presbyterian Medical 
Center, of which the Presbyterian Hospital is a part, cor ers twenty-two 
acres and cost $25,000,000 

Rockefeller Institute for Medical Research (York Avenue and 68th 
Street ) The Hospital of The Rockefeller Institute for Medical Research 
was opened m 1910 The principles of organization of the Hospital were 
first, that the number of diseases studied at any one time would be limited 
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and only patients suffering from one 01 another of the diseases under in- 
vestigation would be accepted, second, that all the scientific staff was to 
devote its entire time to the duties of the Hospital, third, that the work of 
the Hospital staff should consist not meiely in obsei vational studies, but m 
experimental studies equally, and fourth, that no charge was to be exacted 
from the patients for services 1 endered 1 hese principles have been strictly 
followed The Hospital has 60 beds and an Out-Patient Department 
Nczo Yoik Post-Graduate Medical School and Hospital Location 30 
East 20th Street The oldest institution in this country engaged solely m 
the teaching of graduate medicine, having been founded in 1882 The 
School was incorporated into the educational system of Columbia University 



Fig 9 New York Post-Graduate Medical School and Hospital 


m January 1931 and registers more than five hundred physicians annually 
The Hospital maintains 410 beds and an out-patient service notable for the 
variety and size of its clinics There are two extramural units the Re- 
construction Hospital with 65 beds for accident cases and conditions arising 
out of industrial injury and disease, and the former New York Skm and 
Cancer Hospital now operated as an out-patient service for skm and cancer 
cases only, the m-patients being hospitalized in the mam hospital building 
Certain wards of the Metropolitan, Willard Parker and Sea View Hos- 
pitals, and the Hospital for Joint Diseases are also used for teaching 
purposes 




1562 


NEW YORK CITY 


The New Y 01 k City Depen tment of Health operates seventeen clinics 
for the diagnosis of syphilis, gonorrhea, and lymphogranuloma inguinale 
Ten of these clinics are also treatment centers Annually, about 24,000 
patients make over 400,000 visits to these clinics which conduct 120 sessions 
per week, serving all parts of the city For the clinical demonstration ar- 
ranged for the American College of Physicians, cases will be selected from 
these clinics and brought to the new Health Department Building at 125 
Worth Street 
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The Post -Convention Cruise 

to Bermuda 

Following the Netv York Session, April 4 '8, 1938 

odT specially conducted cruise for members of the Col- 
lege and their friends, as also announced in the News 
Notes section of the January issue of this Journal 


F OR two sparkling days you will In e in each direction on ships planned for pleas- 
ure You’ll delight in the sumptuous two-storied lounges, m the magnificently 
appointed smoking rooms that remind you of the best London clubs Broad 
promenade decks, the unobstructed sports deck, the magnificent swimming pools, 
the comfortable nooks will contribute to your pleasure and relaxation aboard ship 



Springtime is perhaps the loveliest 
of all the seasons in Bermuda Here 
you may walk or ride among oleanders, 
lilies, hibiscus blossoms and hedges 
of Match-Me-If-You-Can Your car- 
riages, for there are no automobiles m 
Bermuda, take you leisurely through 
crooked lanes to fantastic and spec- 
tacular caves, or to beaches with un- 
believably soft, fine sand and water 
that is like clear crystal, or along rocky 
headlands that offer such marine views 
as only Bermuda can, or, you may golf 
on courses that rival the best any- 
where 


Gardens and Pool, Hotel Bermudiana 

In Bermuda the Atlantic is at your 
doorstep, literally almost everywhere 
The air has a salty tang, mingled with 
the scent of flowers You will wish 
to visit the sea gardens to study the 
fantastic and colorful under-sea life 
through the glass bottom boats You 
will wish to visit Leamington and 
Crystal Caves with their huge columns 
of white, translucent or pastel stalac- 
tites and stalagmites Hotel Bermudiana from the Bay 

Sailing from New York about 3PM on the Georgic of the Furness Bermuda 
Line on April 9, staying at the Hotel Bermudiana while in Bermuda, arriving 
back at New York about 9AM, April 15 All inclusive tariff ranging from 
$111 25 to $151 25, according to rooms selected 

For reservations (which should be made by March 1), ship plans and full informa- 
tion, communicate with the Secretary of the College or directly with the Cruise 
Conductor, Mr Leon V Arnold, 36 Washington Square West, New York City 
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LIVE LONGER 




T he life span of the diabetic has been lengthened considerably following the 
discovery of Insulin and the growing knowledge of its use There is, however, a definite 
responsibility on the part of the physician to educate the many new diabetics in the 
importance of proper diet and proper use of Insulin preparations 

The apparent increase in diabetes in recent years has been attributed to the modern 
manner of living, increased sugar consumption, overeating and lack of muscular exercise 
With proper management the great majority of patients can be kept well-nourished, 
sugar-free, and at work 


Insulin Squibb is an aqueous solution of the 
active anti-diabetic principle obtained from 
pancreas 

It is accurately assayed, uniformly potent, 
carefully purified, highly stable and remark- 
ably free of pigmentary impurities and pro- 
teinous reaction-producing substances 

Insulin Squibb of the usual strengths is 
supplied in 5-cc and 10-cc vials 


Protamine Zinc Insulin, Squibb complies 
with the rigid specifications of the Insulin 
Committee, University of Toronto, under 
whose control it is manufactured and sup- 
plied It is available in 10 cc vials When this 
preparation is brought into uniform suspen- 
sion, each cc contains 40 units of Insulin 
together with protamine and approximately 
0 08 mg of zinc 


ER: Squibb & Sons. New York 

MANUFACTURING CHEMISTS TO THE MEDICAL PROFESSION SINCE 1858 
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IN SINUSITIS 
AND 

HEAD COLDS 


when you prescribe a liquid 
vasoconstrictor, consider 
three points: 

1 

PROLONGED EFFECTIVENESS 

'Benzedrine Solution' produces a 
shrinkage which lasts 18 per cent 
longer than that produced by 
ephedrine. 

2 

MINIMUM SECONDARY 
REACTIONS 

On continued use ’Benzedrine 
Solution’ produces practically no 
secondary vasomotor relaxation. 

3 

REAL ECONOMY 

’Benzedrine Solution’ is one of the 
least expensive liquid vaso- 
constrictors 



BENZEDRINE SOLUTION 

Benzyl methyl carbinamme, S K F, 1 per cent in liquid petrolatum 
with Va of 1 per cent oil of lavender 'Benzedrine is the registered 
trade mark for Smith, Kline & French Laboratories’ brand of the 
substance whose descriptive name is benzyl methyl carbinamme 

SMITH, KLINE & FRENCH LABORATORIES 

Philadelphia, Pa Established 1841 
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Remarkable release 
of 

EXCESS FLUID 



• In cases of cardiac 01 caidiorenal disease 
with edema, mtiamusculai 01 intravenous 
injection of Salyigan often pioves a life- 
saving measure Pi of use diuiesis usually 
sets m aftei thiee or foui houis, and the 
quantity of fluid eliminated is often enor- 
mous Amounts of 3 01 4 quaits aie common 
and f l om 8 to 15 quarts may be observed 
Owing to the thoioughness with which 
Salyigan acts, reaccumulation of fluid may 
be so controlled that it does not again as- 
sume senous propoitions, and by occasional 
admimstiation of Salyrgan many patients 
may be kept comfoi table foi long periods 

Salyigan solution (containing 10% of Salyigan) 
is supplied in ampules containing 1 cc (boxes of 
5, 25 and 100) and 2 cc (boxes of 10, 25 and 100) 

LIKE 

Send for literature 
outlining the exper- 
iences in prominent 
institutions with 
this potent diuretic 


SALYRGAN 

T-adcmark Reg U S Pat Off S. Canada 

Brand of mersalyl 

Mercury salicylallylamide-o-acetate of sodium 

WINTHROP 

CHEMICAL COMPANY, INC. 

Pharmaceuticals of merit for the physician 

NEW YORK N Y WINDSOR, ONT 

Factories Rensselaer, N Y -Windsor, Ont 
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The New Cauteradio 


Cameron Cauteradio - Model 0 



J It FLEXIBLE INSULATED ELECTRODE 





CAUTERADIO ELECT RODE 5 


ANGULAR 
6 UNIVERSAL CLICTKOO MUMSION 

8 M NorOLAR FLECTROOCS AND 1 ElECTRODC 
C*TFNS10N SUPPLIED WITH THE 

Cutting Coagulating unit 


r _ *.-m 

BIPOLAR HANDLE WITH CERVICAL CLECTROOE 

^ — g — S s; 

TONSILLAR. BIPOLAR ELECTROPE 


2 Bipolar electrodes 

BIPOLAR HANDLE AND CORD SUPPLIED IN ADDITION 
TO MONOPOLAR ACCESSORIES WITH THE 

Bipolar Unit 




by CAMERON — pioneers in successful tube type radio knives and 
Surgtmold diagnostic and operating instruments 


The Cauteradio provides the Phvsician Surgeon and Specialist with 
an Electro-Scalpel and Coagulator for office use at a reasonable price 
The Model “ O ” is thoroughl> practical for all minor surger> and light 
major surgerj of the eje, ear, nose, throat skin vagina and rectum It 
is completelj equipped for monopolar cutting monopolar coagulating, 
bipolar coagulating, desiccating, dchjdrating and fulgurating in the 
office and clinic 

The instrument comes complete with all accessories and electrodes 
for general use, and can be provided with many additional electrodes, 
snares adapters and other accessories for widening the scope in an> 
general or special practice 

Each Cauteradio is also provided with a Boilable Cameron Surgical 
Cord and Rheostat Control to operate all Instruments and Lamps in 
Cameron's Electro-Diagnostoset without the necessity of a separate 
Vitrohm Potential Adjuster Cameron’s Electro Diagnostoset is illus- 
trated to the right It is a combination of electrically lighted instru- 
ments furnishing abundant light for ever> purpose together with the 
latest mechanical improvements for control of the field under examina- 
tion or operation and for use in every orifice or cavity of the body 
The diagnostic outlet of the Cauteradio functions independently from 
the cutting coagulation or bipolar outlets, and may be used with or 
without the balance of the instrument as desired 

Cameron Cauteradios and Cauterodjnes range in price from only $125 00 
to $550 00 All outfits are completely equipped ready to use — nothing 
additional to bu> 

Write at once for complete literature 

Dept AIM 2 



CAMERON SURGICAL ’ , ¥{§gT SPECIALTY COMPANY 

666 W DIVISION ST ^ CHICAGO, USA 

Exhibit Space No 21 - Waldorf-Astoria, April 4 to 8 
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In the same POSITIVE manner that 
ALLERQIA PILLOWS bring relief 

ALLERGIA 

MATTRESSES 

Eliminate the SOURCE of dust 


? J 

J * 

S /A 


/A 


f Even after years of use, ALLERGIA 
$ W mattresses and pillows remain DUST- ^ 7 

FREE The silk fibre filling material f *° ^ 

W which they contain brings lasting comfort ^ v© f 

V to allergies (principally sufferers from jP T . 0 * 

hay fever, asthma and related disorders), & C? v f 

because the source of irritation has been > A? a° Ad? 

eliminated' ° 0° K & 


■f 4? >f ° >.4 


r Available at leading department and 

furniture stores 

ALLERGIA PRODUCTS CO, Newton, Mass. 


fj' / ^ f b 


For Toxic Dyspepsia 

Vichy Celestins is useful in all forms of dyspepsia, other than GEf 

those arising from gastric ulcer or cancer Its corrective influ- IMQ 
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City of Tucson , elevation 2,400 feet , surrounded by mountains reaching g,ooo feet 

Barfield Sanatorium 

TUCSON, ARIZONA 

ATTENDING STAFF 

Dr Samuel H Watson Dr Meade Clyne Dr Charles S Kibler 

Dr Chas V Barley Dr Wm Magill Schultz Dr W R Hewitt 
Dr Clyde E Flood Dr Clair S Linton 

PARTICULAR ATTENTION GIVEN TO THE DIAGNOSIS AND TREAT- 
MENT OF ARTHRITIS, ASTHMA, BRONCHIECTASIS, SINUSITIS AND ALL 
ALLERGIC AILMENTS Air-conditioned rooms available for specialized treatment 
Separate cottages for patients with tuberculosis 

Situated in Tucson’s restricted Residential Area — in full view of the surrounding 
mountains, yet less than ten minutes from the downtown shops, libraries, the University 
of Arizona facilities, churches, friends 

Exceptional cuisine Kitchen in charge of an experienced Dietitian, assuring per- 
sonal attention to specific diets prescribed by the physician 
_ „ r, D „ Every guest room a corner room with private bath and 

i. running ice water .burnished attractively to provide 

homelike comfort without the customary institution at- 
- mosphere Radios, fans and lights controlled from beds 
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Airplane View of the Sanatorium Grounds and Buddings 


A modem hospital with Sanatorium environment located in the semi-and Southwest five 
miles East of Tucson 

Climate especially suited to the treatment of non-tuberculous pulmonary conditions, asthma, 
sinusitis, rheumatic fever, acute and chronic arthritis and arterial hypertension All dis- 
eases accepted, including tuberculosis (separate quarters are maintained for tuberculosis 
patients) 

OTJT-PATIENT DEPARTMENT serves ambulant patients and those confined to outside- 
places of residence in vicinity 

Facilities available for all diagnostic and therapeutic procedures, including completely 
equipped Roentgenological and Clinical Laboratories, all types of Physiotherapy (including 
warmed pools), dietary control, completely equipped Surgical Unit 

Appointments for patients the acme of attractiveness, comfort and convenience 

CAPABLE FULL-TIME AND VISITING MEDICAL STAFF, INCLUDING ALL SPE- 
CIALTIES 
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LOCATION 
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ENVIRONS 

The grounds consist of a beautiful park of forty acres, in which are found a variety of 
native Live Oaks subtropical trees and plants and a profusion of beautiful shrubs and flowers 
Many winding walks and nooks of exquisite beauty add to its attractiveness When on exercise, 
patients also enjoy the beautiful trails in the adjoining canyons and mountains 

MEDICAL CARE 

Competent resident staff Examinations for comparison every six weeks Close medical 
supervision Individual needs and problems receive personal attention 

THERAPEUTIC CARE 

Fads are not followed but an endeavor is made to give patients the amount of rest and 
exercise suited to their individual needs the benefits of a liberal and adequate diet, such tonic 
measures as will increase their resistance and other measures that will help them overcome 
any disturbing symptoms or complications that may arise Heliotherapy tuberculin, pneumo- 
thorax and surgery employed whenever indicated 

Weekly rates from $25 00 up including medical attention medicines (except expensive 
remedies) and general nursing Extra charge for operative measures (except pneumothorax) 

DIAGNOSTIC CLINIC 

A diagnostic clinic is maintained for the study of all diseases of the chest 
F M POTTENGER, M D , Medical Director 
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extract orally were able to modify human diabetes Further evidence that 
the hypoglycemic action is not due to an insulin extract from the duodenum 
has been supplied by Zunz and La Barre 60 Using the method of pan- 
creatico-jugular anastomosis between adrenal decapsulated dogs, they ob- 
tained a lowering of blood sugar after intravenous injection of non-hypo- 
tensive secretin m the donor that was much less marked than that in the 
recipient This, of course, would not be expected to occur, if the extract 
were insulin 

Other differences in llie action of the duodenal extracts as compared 
with insulin may be not jd m the work of still other investigators Thus, 
Takacs 52 reports that u ( many instances his duodenal extract produced a 
- very conspicuous reduc n bn of blood sugar (50 to 60 per cent) without the 
phenomena that go wl,tp insulin hypoglycemia Such hypoglycemic phe- 
nomena did not appear ,Jven after the administration of very large doses of 
the extract Duncan is Jil , 12 too, recently remarked the fact that while they 
found their extract of gillie m reducing a marked hyperglycemia m human 
diabetics, they never sa;,v any hypoglycemic reactions from the use of the 
extract And Novao Santos 47 reports a case of a controlled diabetic m 
whom the injection of secretin produced, after two hours, a blood sugar of 
38 mg per 100 c c , with no symptoms of a hypoglycemia Takacs 52 also 
points out the much grOcread-VAation of the effect of his extract as compared 
with that of insulin .ecretn l bis standpoint the observations of La Barre 
and Ledrut 27 ana of Lastonf' e 28 are also of interest These investigators 
found that not only w dechny able to keep depancreatized dogs alive by the 
oral administration of the d[ preparation, but also that they did not find it 
necessary to compensarimentpe absence of pancreatic ferments — a procedure 
which was indispensaltive daBcir treatment of a depancreatized animal with 
insulin He notec 

jt the d i 

III Is the Hypoglycemic Effect or Duodenal Extracts Due to 

Islet Stimulation ? 

In 1924, Troteano, 33 on the basis of experiments on dogs, concluded 
that the transitory hypoglycemic effect which follows the intravenous injec- 
tion of secretin results from the stimulation of the insular apparatus of the 
pancreas Many investigators since have supported this view Dale 9 
as far back as 1905 observed m both mammals and amphibia an increase 
m the number and volume of the islets of Langerhans after repeated in- 
jections of secretin This work of Dale’s was referred to m the report of 
Laughton and Macaltum, 32 made a quarter-century later These investi- 
gators found that animals receiving their duodenal preparation daily, over 
a period ranging from a week to 10 days, showed the effect on artificially 
induced hyperglycemia for two weeks following the last injection This 
result they explain in terms of the islet-stimulation concept Macallum 35 
had previously postulated that diabetes might result from insular fatigue 
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occasioned by the excessive stimulation of the islets by the duodenal hor- 
mone Freud and Saadi-Nazim 15 in 1926 further confirmed Troteano 53 
by their results from the duodenal instillation of hydiochlonc acid in dogs 
In the same year, Dixon and Wadia 10 demonstrated the increase m pituitrm 
m the cerebrospinal fluid of dogs following the injection of duodenal ex- 
tracts, a reaction which they believed to be of Ihe same nature as that which 
followed injections of insulin The following year Fieschi, 14 using secre- 
tin manufactured by the original Bayliss and Striding formula, noted that 
the sugar tolerance in dogs whose diet was rigorously controlled increased 
after prolonged treatment with secietm Fiesc ■ injected 10 c c three 
times a day for nearly 30 days He noted that sc*>ie of the animals which 
had a low tolerance at the beginning of treatmr It almost doubled their 
tolerance to ingested sugar by the end of the treati >ent Usuelli 54 believed 
that the hyperemia of the pancreas which foIlowedP’he injection of secretin, 
or the introduction of hydrochloric acid into the dl idenum, determined the 
hyperactivity of both the external and insular secretary mechanism 

Gley and Hazard 16 from transfusion experiments following the duo- 
denal instillation of hydrochloric acid concluded + hat the mechanism in- 
volved was islet stimulation Finally, La Barre and Houssa 26 studied the 
effect of secretin produced in the duodenum upon a pancreas the exocrine 
portion of which had been destroyed Inject into the duodenum of 

a dog whose external pancreatic ducts had b<i ,ted one to two months 
previously, and in which a bilateral supraren™ es be s i y-had been perfoimed 
just before the injection, these investigators ^ r ’ | gradual hypoglycemia 

as marked in these animals as m those with ar ES ’ Caa <t pancreas They ob- 
tained a similar response even when the er (f or bacirtion of the pancreas 
adhering to the duodenum was removed and 1 mme, whing portion maintained 
as an abdominal subcutaneous graft Annals oi 

The above cited investigations appear to ^vj?^ c -*hat the blood sugar 
reducing factor present in duodenal extracts operates through islet simula- 
tion To prove absolutely that this is the sole mode of action of the duoN 
denal extract it would be necessary to show that it could not alter blood sugar 
without the aid of the pancreatic islet tissue The obvious approach was 
the study of its action in the totally depancreatized animal 

IV Is the FIypoglycemic Action or Duodlnal Extracts Due to a 
Separate Duodenal Hormone 7 

Oehme and Wimmers 38 in 1923 reported a hypoglycemic effect from 
secretin ,m ,four depancreatized dogs The following year Ivy and Fischer 22 
obtained an insulin-like substance from the duodenal mucosa with which 
they were able to reduce the blood sugar m a depancreatized dog Penau 
and Simonnet 41,42 reported similarly Takacs 52 found his duodenal prepa- 
ration effective in depancreatized animals when administered intravenously, 
subcutaneously, orally or by rectum La Barre and Still 24 also reported 
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the efficacy of ciude secietm m lowering the blood sugai of totally diabetic 
dogs, and La Barre and Ledrut 27 were able to obtain through the hydiolysis 
of secretin, a non-secietagogic fraction which was especially effective in 
reducing the blood sugar of depancreatized animals Other observers such 
as Novao Santos / 5 ’ 40 Criado, 8 Laughton, Macallum, Rabinowitch and Wat- 
son, 31 and Laughton and Macallum 32 were unable to influence the blood 
sugar of depancreatized animals with their duodenal extracts In such 
investigations, howerer, positive findings, if repeated, are moie significant 
than negative results 

V Is the Hypoglycemic Action or Duodenal Extracts a Combina- 
tion or Islet Stimulation and Direct Action ' 1 

While the results obtained by certain investigators m the depanci eatized 
animals indicate that duodenal extracts are capable, alone, of reducing 
the blood sugar, tliet e is some ei idence that in the intact animal they enhance 
islet activity as well Zunz and La Barre 57 hai e shown that secretin can 
increase the output of mshlin Using adrenalectomized dogs with pan- 
creatico- jugular anastomoses, they found that purified secretin injected into 
the donor dog caused a drop in blood sugar in both the donor and recipient, 
with the fall more marked m^the latter Since m this experiment, the donor 
is physiologically depan created, the above results may be interpreted as a 
double action of the secretn 'dins concept is fortified by their findings 
with jugulo- jugular anastomi? \ the injection of secretin into the donor 
produced only a slight decline \he recipient which was less marked than 
that which occurred m the don 1 a Barre and Still reported confirmation 
of some of these experiments S 

Additional suggestive datja for the dual action aie to be found in the 
results of Takacs 52 He noted Jiat depression of the blood sugar following 
the administration of the,-fluodenal preparation lasted a much shorter time 
m the depancreatized animal than m the intact one Clinically, too, both 
Laughton et al 31 and Duncan and his associates 12 report their best results 
with the Laughton-Macallum extract m the milder cases of diabetes 

Our experiments m human beings offer data which do not seem to con- 
firm exactly the probable mechanism as observed in lower animals It is, 
of course, impossible to duplicate m man the experimental conditions of 
animals which permit a study of the effect on the blood sugar of duodenal 
stimulation in the absence of the pancreas The closest simulation to such 
conditions probably was obtained in our case m chart 7 Unfortunately, 
this man who appeared to have a diffuse calcification of the pancreas was 
available for only a few studies It would appear from comparison of chart 
7 with the remaining charts that, m man, by far the major effect on the 
blood sugar of duodenal stimulation is due to islet stimulation rather than to 
the direct action of a duodenal hormone This is supported by the greatei 
efficacy of duodenal extracts in the milder cases of clinical diabetes 
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The Relationship of the Hypoglycemic Duodenal Factor to the 

Autonomic Nervous System 

Despite the studies of Zunz and La Bane *’ 7 which showed that vagotomy 
does not prevent the action of the sugar 1 educing factor m injected duodenal 
extracts, it would appear from the work of Heller 20 that some of this action 
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Chart 1 

Curve A — Blood sugar readings (P)fasting and at 15 and 30 nun after the ingestion 
of 225 c.c of 38 4% glucose No duodenal instillation Total glucose lost from stomach 
in 30 min = 25 5 gm 

Curve B — Blood sugar readings (F) fasting and at 15 and 30 min after the duodenal 
instillation of 20 gm of glucose in isotonic solution 

Curve C = Blood sugar readings (F) fasting and at 15 and 30 min after the ingestion 
of 225 cc of 41 5% glucose and simultaneous duodenal instillation of 0 47% HC1 at 100 gtts 
per min Total glucose lost from stomach in 30 nun = 20 6 gm 


was dependent upon intact vagi This investigator found, by chemical 
elimination of the vagus by atropine and of the sympathetics by ergotamme, 
that while the action of the intestinal extract was retained, its effect was 
reduced 

Whether the duodenal extracts are able to influence adrenalin hyper- 
glycemia is not quite clear Laughton and Macallum 32 report a marked 
lowering of the le\el of adrenalin hyperglycemia in rabbits and dogs by 
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injection of then duodenal extract Hellei "° saw an effect fiom his extracts 
under similar conditions, but not a veiy distinct one 

We are not famihai with any pievious studies on man of the influence of 
direct duodenal stimulation on hyperglycemia so pioduced We studied 
this effect in 10 patients After intubation of the duodenum of a fasting 
subject we injected 10 minims of adrenalin chloride (1-1000) subcutan- 
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Chart 2 

Curve A = Blood sugar readings (F) fasting and at 15 and 30 nun after the duodenal 
instillation of 25 gm of glucose in isotonic solution 

Curve B = Blood sugar readings (F) fasting and at 15 and 30 nun after the duodenal 
instillation of 62 5 cc of 40% glucose (25 gm ) 

Curve C = Blood sugar readings (F) fasting and at 15 and 30 min after the duodenal 
instillation of 500 cc of 5% glucose (25 gm ) m 0 3% HC1 


eously, having previously taken blood foi sugar determination Blood 
samples were taken at 15 minute intervals for one hour during which noth- 
ing was instilled into the duodenum On a subsequent day the same pro- 
cedure was repeated, except that, in addition, the duodenal instillation of 
0 4 per cent hydrochloric acid at the rate of 60 to 80 drops per minute 
was started simultaneously with the injection of the adienalm, and Avas con- 
tinued throughout the horn of the test period On still another day the 
duodenal instillation of the acid was started 15 minutes before the injection 
of the adrenalin Charts 8 and 9 illustrate the results obtained, the former 
m a patient rvith a normal gastric secretion, the latter in a case of anacidity 
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In chart 8, we note that the subcutaneous injection of 10 minims of 
adrenalin chloride (1—1000) after an overnight fast produced a change m 
glycemia from 98 mg to 178 mg per 100 c c in the course of an hour, a rise 
of 85 mg Under similar conditions of adrenalin action, the simultaneous 
instillation of 0 5 per cent hydrochloric acid at the rate of 60 drops per 
minute during the course of the hour, resulted m a change in blood sugar 
concentration from a fasting level of 87 mg to 186 mg per 100 c c , a rise 





Chart 3 

Curve A — Blood sugar readings (F) fasting and 15 and 30 mm after the ingestion 
of 225 c c of 38 4% glucose No duodenal instillation Total glucose lost from stomach in 
30 min = 25 5 gm 

Curve B = Duodenal instillation of 0 47% HC1 at 100 drops per min for 15 mm Acid 

stopped Then duodenal instillation of 500 c c of 5% glucose (rapidly) Blood sugar (F) 

fasting at 15 and 30 mm after the instillation of the glucose (25 gm ) 

Curve C = Duodenal instillation of 0 47% HC1 at 100 drops per min for 15 min Acid 

stopped Then duodenal instillation of 50 c c of 50% glucose Blood sugar (F) fasting and 

at 15 and 30 min after the instillation of the glucose (25 gm ) 

of 99 mg per 100 c c of blood Starting the duodenal instillation of the 
acid 15 minutes before the injection of the adrenalin did not alter the result 
The changes in chart 9 parallel those recorded m chart 8 Similai results 
were obtained in all of the 10 cases studied It is, therefore, evident that 
duodenal stimulation in man is not capable of modifying adrenalin hyper- 
gh cemia 
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The ErrECT of Duodenal Stimulants Other Than Hydrochloric 
Acid in the Prevention of Alimentary Hyperglycemia 

Bayliss and Stalling 1 at fiist believed that the action of the hydrochlonc 
acid was essential to the extraction of active secietm from the mucosa It 
was soon learned, however, that man) agents, such as soap, chloral hydrate, 
sodium chloude, sugai, alcohol, acetone and others, could extract an active 
secretin under similar conditions 
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Chart 4 

Curve A — Blood sugar readings fasting (F) and at 15 and 30 mm after the ingestion 
of 225 cc of 40 8% glucose No duodenal instillation Total glucose lost from stomach 
in 30 mm = 26 4 gm 

Curves B, C, D and E — Blood sugar readings fasting (F) and 15 and 30 min after 
the ingestion of 225 cc of 40% glucose and simultaneous duodenal instillation of 0 45% HC1 
at 60, 70, 80 and 100 drops per nun respectively Total glucose lost from stomach in 30 
mm = 19 9, 18 2, 20 9 and 23 gm respectively 

Curve F — Blood sugar readings fasting (F) and at 15 and 30 min after the duodenal 
instillation of 23 gm of glucose in isotonic solution 

We 48 have shown, too, that the intrinsic agent which activates 
the local duodenal mechanism concerned in the motor activity of the 
stomach and pylorus, is the gastric hydiochloric acid It was also pointed 
out that other substances added in food, which were through chemical or 
physical action capable of stimulating the duodenal mucosa, could also effect 
pyloric closure The present studies were, therefore, extended along these 
lines and the action of fats, isotonic and hypertonic solutions of sodium 
bicarbonate and sodium chloride, as well as hypertonic solutions of glucose 
were investigated Chait 5 illustrates the effects produced by these various 
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substances instilled into the duodenum while glucose is being absorbed from 
the stomach With oil, hypertonic bicarbonate 01 hypertonic saline solu- 
tions, effects are seen which are identical with those obtained from the 
duodenal instillation of hydrochloric acid They consist, as before, of no 
appreciable rise in blood sugar during the period of duodenal instillation 
even though quantities of glucose are being absorbed from the stomach 
which would ordinarily cause a sharp rise in blood sugar (Curve 4, chart 
5 ) Chart 6 illustrates a similar action of fat m our diabetic patient 
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Chart 5 

. ,9 u . rve A T, ^ ood sugar readings fasting (F) and at 15 and 30 min after the duodenal 
instillation of 23 gm of glucose in isotonic solution 

f W, urve Blood su gar readings fasting (F) and at 15 and 30 min after the ingestion 
a cc ot 40 8% glucose No duodenal instillation Total glucose lost from stomach 
m 30 min = 26 4 gm 

f 9 ij urve £ ET ^ lood sugar readings fasting (F) and at 15 and 30 mm after the ingestion 
01 / “' , £ c , glucose and simultaneous duodenal instillation of 0 45% HC1 at 60 gtts per 
min J. otal glucose lost from stomach in 30 mm = 19 9 gm 
f _ir urve 77 PJr 00 ’} su S ar readings fasting (F) and at 15 and 30 min after the ingestion 
ot 44a cc of 41 0% glucose and simultaneous duodenal instillation of 5% NaCl at 80 gtts per 
mm J. otal ghicose lost from stomach in 30 min = 21 gm 
. _~, urve £ ~ B c lood sugar readings fasting (F) and at 15 and 30 mm after the ingestion 
ot 44a c c of 40 5% glucose and simultaneous duodenal instillation of olive oil 80 gtts per 
mm 1 otal glucose lost from stomach in 30 mm = 20 2 gm 

„ K Curve^ F — Blood sugar readings fasting (F) and at 15 and 30 min after the ingestion of 
44 a cc ot 6) 8% glucose and simultaneous duodenal instillation of sod bicarb (7%) 60 
gtts per min Total glucose lost from stomach in 30 mm = 24 2 gm 

Charts 2 and 3 indicate that glucose itself m hypei tonic solution in the 
duodenum calls forth the same mechanism as do other agents Thus in 
chart 2, one sees after the duodenal instillation of 25 grams of glucose in 
isotonic solution a rise m blood sugar from a fasting level of 93 mg to 185 
mg m a half hour, a rise of 92 mg of glucose per 100 c c of blood (curve 
A ) When the same amount of glucose in hypertonic solution (40 per 
cent) is instilled into the duodenum on another day the change in blood 
sugar concentration in the following half hour is distinctly less marked 
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Chart 6 

Curve A = Blood sugar readings fasting (F) and at 15 and 30 min after the ingestion 
of 225 cc of 38 5% glucose No duodenal instillation Total glucose lost from stomach 
38 6 gm in 30 mm 

Curve B — Blood sugar readings fasting (F) and at 15 and 30 min after the duodenal 
instillation of 25 gm of glucose in isotonic solution 

Curve C = Blood sugar readings fasting (F) and at 15 and 30 mm after the ingestion 
of 225 cc of 41 7% glucose and simultaneous duodenal instillation of olive oil 60 gtts per 
mm Total glucose lost from stomach in 30 mm = 18 5 gm 

Curve D = Blood sugar readings fasting (F) and at 15 and 30 mm after the ingestion 
of 225 cc of 40 0% glucose and simultaneous duodenal instillation of 0 47% HC1 at 80 gtts 
per mm Total glucose lost from stomach m 30 mm = 31 5 gm 



F ur 3o 

Chart 7 

Curve A == Blood sugar readings fasting (F) and at 15 and 30 mm after the ingestion 
ot 225 cc of 41 /% glucose and simultaneous duodenal instillation of 0 47% HC1 at 80 gtts 
per min Total glucose lost from stomach m 30 mm = 27 6 gm 

Curve B — Blood sugar readings fasting (F) and at 15 and 30 min after the duodenal 
instillation of 25 gm of glucose in isotonic solution 
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Thus the rise was from 96 mg to 158 mg , a change of 62 mg per 100 c c 
of blood (curve B) One sees also in this chart (curve C) how much 
greater is the stimulating action of 0 3 per cent hydrochloric acid When 
the 25 grams of glucose m isotonic concentration are made up m 0 3 per cent 
hjdrochlonc acid and instilled into the duodenum, the subsequent change 
in blood sugar is the least in this group of experiments, a change this time 
from a fasting level of 88 mg to 129 mg , a rise of only 41 mg of glucose 
pei 100 c c of blood 



Chart 8 

Normal gastric acidity (1) Blood sugar curve after 10 mm of adrenalin chloride 
(1-1000) subcut (2) Same as (1) plus 0 51% HC1 intraduodenally 60 gtts per mm 

Chart 3 also strikingly illustrates the difference in action of relatively 
isotonic glucose and markedly hypertonic solutions Thus for curve B, 
0 47 per cent hydrochloric acid was instilled into the duodenum at the rate 
of 100 drops per minute, for 15 minutes The acid was then stopped and 
500 c c of 5 per cent glucose rapidly instilled into the duodenum 1 he 
blood sugar before the instillation of the glucose was 100 mg per 100 c c 
One-half hour after the glucose the blood sugar had risen to 169 mg , a 
change of 69 mg per 100 c c of blood The experiment repeated (curve 
C) with the exception that the 25 grams of glucose were now instilled into 
the duodenum m a 50 per cent solution, produced a change m blood sugar 
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concentration m the following half hour of only 6 mg per 100 c c of blood 
Chart 3 also indicates that the hypoglycemic action resulting from duodenal 
stimulation is probably effective only so long as the duodenal stimulant is 
applied to the mucosa, or at least not aftei the stimulation is adequately 
diffused or diluted Curve A in chart 3 was obtained m the half hour aftei 
the ingestion of 225 c c of 38 4 per cent glucose At the end of the half 
hour an analysis of the recovered gastric contents indicated that 25 5 grams 
of elucose had either been absorbed or had entered the duodenum The 
blood sugar concentration changed from a fasting level of 100 mg per 100 
c c to 188 mg , a use of 88 mg per 100 c c In curve B we find that the 



Chart 9 

Gastric anacidity (1) Blood sugar curve after 10 nun of adrenalin chloride (1-1000) 
subcut (2) Same as (1) plus 0 51% HC1 mtraduodenallj 60 gtts per mm 

preceding instillation of 0 47 per cent hydrochloric acid had little effect 
upon the rise of the blood sugar level following the duodenal instillation of 
500 c c of 5 per cent glucose, a total amount of glucose comparable to that 
which had been utilized previously This is significant when compared 
with the results recorded for example in chart 1, where the hydrochloric 
acid action upon the duodenal mucosa was maintained during the period of 
glucose absorption In curve B of chart 3, the stimulating effect of the 
hydrochloric acid upon the duodenal mucosa was rapidly diluted by the 
introduction of a large amount of relatively isotonic glucose, which in 
itself has no local stimulating action Curve C, chart 3, on the other hand, 
shows a sharply contrasting result even though the same total quantities of 
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hydrochloric acid and glucose were used In this instance, however, the 
stimulating mucosal effect of the hydrochloric acid instead of being dis- 
sipated, is if anything, enhanced by the markedly hypertonic glucose solu- 
tion We see, therefore, in curve C, a result as definite as if continued 
duodenal stimulation had been maintained 

Summary 

A brief historical survey is furnished of the development of our knowl- 
edge of the results of duodenal stimulation beginning in 1825 when Leuret 
and Lassaigne observed the pancreatic effect of acid applied to the ampulla 
of Vater In the horse and dog Various steps led up to the discovery of 
secretin by Bayliss and Starling Duodenal extracts were later shown to 
contain sepaiable hypoglycemic and secretagogic agents The literature 
dealing with the nature and mode of action of the hypoglycemic agent is 
critically analyzed 

Our method for studying this duodenal hypoglycemic mechanism m man 
derives from earlier studies of the gastric absorption of concentrated glucose 
solutions A method is described whereby the effect of duodenal stimula- 
tion upon the utilization of the glucose absorbed from the stomach may be 
determined The method of determining the effect of such stimulation 
upon adrenalin hyperglycemia is likewise described 

The data from our own studies appear to indicate the following 

1 Glucose, at least when in high concentration, may be absorbed by the 
human stomach 

2 Duodenal stimulation by hydrochloric wu 1 1 l prevent a rise in 

blood sugar even though the amoun*, of sugar absorbed from the stomach 
would ordinarily raise the sugar level 

3 The same eflW‘ was observed in one diabetic patient but did not 
occur m another very severe diabetic with a calcified pancreas 

4 The prevention or counteraction of alimentary hyperglycemia by duo- 
denal stimulation is shown to be not a function solely of hydrochloric acid 
Other agents which could stimulate the duodenal mucosa were equally effi- 
cacious Thus similar results were obtained with fat, hypertonic solutions 
of sodium chloride and sodium bicarbonate, and of glucose itself 

5 While duodenal stimulation could prevent alimentary hyperglycemia, 
peculiarly enough, it did not carry the depression of glucose concentration 
below the fasting level These observations are similar to those of Laugh 
ton and Macallum who found that their duodenal extract did not reduce the 
blood sugar below the normal resting level after induced hyperglycemia 

6 Duodenal stimulation did not alter the normal fasting blood sugar 
le\ el 

7 Duodenal stimulation failed to prevent or decrease the hyperglycemia 
incident to adrenalin chloride injection 
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From a study of the literatuie on the effect of duodenal extracts and 
their possible method of action, we believe there is adequate evidence to 
show that their action is not due to secretin or to an insulin extract from 
the duodenum It would appear to depend, m the dog, upon a combination 
of islet stimulation and direct action of a duodenal hormone upon glucose 
metabolism From the results reported m the depancreatized animal, the 
direct action is the essential one From our data in a severe diabetic, it 
would seem that, in man, the duodenal mechanism is essentially concerned 
with islet stimulation It would seem, therefore, that little could be ex- 
pected from the use of duodenal extracts m the treatment of diabetes in 
man In the mild cases of diabetes there may be some effect from islet 
stimulation, in severe diabetes there is probably no effect or even an in- 
jurious one by stimulation of already severely damaged islets 
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CHRONIC HYPOCHROMIC ANEMIA IN WOMEN 


ITS GASTROINTESTINAL, GYNECOLOGIC, ENDO- 
CRINE AND PSYCHIATRIC FEATURES ! ' 

By Solomon G Meyers, M D , A Hazen Price, MD, FACP, H C 
Mack, M D , Linls J Fosier, M D , and E A Sharp, M D , 
FACP, Deti oit, Michigan 

So-called idiopathic hypochi onnc anemia has been frequently discussed 
in the liteiature Most authors emphasize the hematological aspects, neg- 
lecting other important clinical features presented by patients with hypo- 
chromic anemia which seem to us to have an important etiologic bearing 
Moreover, failure to take proper cognizance of these conditions m our 
opinion precludes the possibility of intelligent management These con- 
clusions are the result of studies which will be reported below In our 
opinion, the term idiopathic as applied to hypochromic anemia is seldom 
justified 

The present report is based on an intensive study of 26 women with 
chronic hypochromic anemia, special emphasis being placed on the gastro- 
intestinal, endocrine, gynecologic and psychiatric problems which these pa- 
tients presented Our approach to the problem along these lines was 
piompted by the frequent presenting complaints of “nervousness” and 
“ indigestion ” which are also emphasized in the literature in describing this 
condition Our aim was to determine possible organic or functional back- 
grounds for these symptoms Gynecologic surveys were, of course, im- 
perative since our series was composed exclusively of women Endocrine 
investigations were indicated by the surprising frequency with which symp- 
toms of glandular dysfunction were encountered Neuro-psychiatric ex- 
aminations were undertaken to determine the significance of “ nervous ” 
complaints As a group, these patients showed a striking uniformity as to 
symptoms, blood findings, as well as clinical behavior before and after 
therapy 

Nationality and Race This group represents various Caucasian na- 
tionalities Jewish patients, although comprising 3 4 per cent of the Harpei 
Hospital Out-Patient Department attendance, are not represented m this 
series Curiously enough, also, there were no negroes, although 7 2 per 
cent of the clinic enrollment is colored Conclusions as to a racial predis- 
position aie, of course, not suggested from this small series 

Social and Economic Factois All patients of this series represent the 
low -income class characteristic of dispensary practice during “ depression 
times 

* Received for publication May 17, 1937 

From Harper Hospital and Wayne University College of Medicine, Detroit 
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Age The youngest patient m this series was 22 years of age, the oldest 
48 years The average age was 38 years 

Pcnod of Obseivation Average 27 3 months 


Hematologic Features 

The hematologic features of the 26 patients studied are summarized in 
table 1 It is worthy of note that seren, or 30 per cent, of these patients 
showed a macrocytosis upon admission This morphologic characteristic 
is found m anemia of long duiation, and is also a frequent indication of 
blood regeneiation due to postpartum bleeding, uterine hemorrhage from 
fibroids, functional uterine bleeding and multiple pregnancy 


Table I 


On admission 
Average hgb 
Erythrocyte count 
Average color index 


After treatment 
Average hgb 
Erythrocyte count 
Average color index 


Hematologic Features 

51% Range 

3,600,000 Range 

0 7 


92 8% Range 

4,660,000 Range 

1 0 


33%-69% 

2 million to 4 5 million 


7 cases — 30% 

8 cases — 35% 
8 cases — 35% 

3,250 to 11,000 


65%— 1 10% 

3 5 million to 5 5 million 


Mean diameter of red blood cells — 7 7 or over 
Mean diameter of red blood cells — 7 4 to 7 6 
Mean diameter of red blood cells — 7 3 or below 

Average leukocyte count 6,200 Range 


Good hematologic response and good clinical response 
Good hematologic response and fair clinical response 
Good hematologic response and poor clinical response 
Poor hematologic response and poor clinical response 


12 cases — 46% 
5 cases — 19% 
8 cases — 3 1 % 
1 case — 4% 


In the remaining 16 patients, normocytic and microcytic diameters oc- 
curred an equal number of times Three of the patients showing nucio- 
cytosis were sisters All had a typical picture of idiopathic achlorhydric 
anemia The appellation idiopathic applied to the three cases m question 
or to others in the microcytic group, is hardly justified since disease en- 
tities believed to be exciting or contributory causes of the anemic state were 
associated 

Hemopoietic improvement and favorable alteration m the patient’s 
general physical condition were by no means parallel While anti-anemic 
therapy was uniformly effective, a multiplicity of general complaints per- 
sisted during and after hemopoietic recovery When both blood count and 
general condition responded favorably, iron alone was usually sufficient to 
cause i emission of sjmptoms, although m a few cases liver or ventricuhn 
was found to be helpful On the other hand, poor or fair clinical results 
were not due to persistence of the anemia since little difficulty was en- 
countered m restoring blood balance m these cases The group, therefore, 
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showing indifferent general response created the impression that factors 
other than anemia were present Among the most frequently associated 
conditions retarding full recovery were gastrointestinal disorders, endo- 
crinopathies (particularly thyroid deficiency and entities causing excessive 
menstruation), and nervous system instability In order to meet the indi- 
vidual therapeutic requirements of this series of patients, it is obvious that 
a rather comprehensive regimen had to be adopted Among the hormones, 
desiccated thyroid, parathyroid extract, Antuitrm-S, Theelin and Pituitrin 
were employed, dietary adjustment, hydrochloric acid, laxatives and seda- 
tives were necessary to control the gastrointestinal complaints, while snake 
venom, calcium, dilatation and curettage, and induction of menopause by 
radiation or surgical procedures were used in an effort to conti ol the gyne- 
cologic conditions Social adjustment was encouraged by appropriate 
psychothei apeutic methods 

It is evident that anemia is an expression of disease and seldom exists 
as a solitary clinical entity It is equally obvious, then, that its corrective 
measures cannot be restricted to any one specific group of medicament 
Numerous therapeutic endeavors are required in the comprehensive manage- 
ment of the anemic patient Hence in planning treatment, this concept 
should govern the hematologist and clinician 

Gastrointestinal Features 

Atrophy of the lingual papillae with the production of a smooth tongue 
was present in 25 per cent of our cases An additional 12 per cent com- 
plained of burning of the tongue in the absence of atrophy 

The gastric acidity was determined one or more times in each case 
(see table 2) True achylia, with no response to alcohol ingestion or hista- 
mine injection, was present in 54 per cent, false achylia (no free acid after 
alcohol meal, but present after histamine injection) in 12 per cent, and 
hypoacidity (free acid 0 to 20) m 15 per cent Acidity was less than 
normal, therefore, in 81 per cent of our cases The ciucial role which free 
hydrochloric acid plays m the digestion and utilization of blood building 
elements from food has been pointed out by Mettier, Kellogg and Rhine- 
hart 1 

Gastrointestinal symptoms have been repeatedly described in this dis- 
ease, usually being leferred to as “indigestion” or “dyspepsia ” An attempt 
was made to analyze more exactly the nature of the dyspepsia by the use 
of clinical and roentgenologic methods Table 2 reveals the gastrointestinal 
diagnoses made in our series Ser enty-three per cent of the patients had 
disturbances of colonic function of the type usually referred to as un- 
stable colon (Kantor 2 ) or irritable colon (Jordan and Kiefer s ) 1 Ins con- 
dition is marked by pain in any portion of the abdomen, ne\er severe but 
present o\er long periods of time, and often accompanied by belching, a 
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sensation of distention, constipation, diarrhea, or alternating constipation 
and diarrhea 

The digestive symptoms were often the outstanding ones, overshadow- 
ing the evidence of anemia Tieatment which raised the blood levels to 
noimal did not as a rule alleviate the dyspepsia The digestive disorder may 
also be a cause for failuie of treatment or for immediate recuirence of 
anemia since these patients often choose a bland diet, high m starches and 
low m meats, vitamins and iron containing "vegetables The caloric intake 
may also be low because of the distress occasioned by food, and the cathar- 
tics frequently^ taken may' interfere with absorption 

Table II 

Digestive Symptoms 

A Tongue smooth 

Tongue not atrophic but complains of burning 
Tongue not atrophic 

B Gastric acidity 
True achylia 

(No free acid after alcohol or histamine) 

Pseudo achylia 

(No free acid after alcohol, free acid present on histamine 
injection) 


Hypoaciditv 

15% 

(Free acid after alcohol 0 to 20 ) 

Normal acidity (20° to 40°) 

15% 

Hyperacidity (40° and over) 

4% 

Gastrointestinal diagnoses 

Irritable colon 

19 cases, (73%) 

Constipation, no subjective symptoms 

2 cases 

Internal hemorrhoids 

4 cases 

Probable cholecystitis 

3 cases 

Chronic appendicitis 

1 case 

CKyuris infestation 

1 case 

Indigestion, unclassified 

1 case 

No gastrointestinal symptoms 

3 cases 


25% 

12 % 

63% 


54% 

12 % 


In addition to colonic disturbances, other gastrointestinal conditions 
were also present, such as internal hemorrhoids cholecystitis and oxyuris 
infestation Only three patients (12 per cent) did not complain of gastro- 
intestinal symptoms 

Because of the frequent occurrence of irritable colon, our patients were 
routinely given a diet high in meat and green vegetables, in which the gas 
producing foods as cabbage, cucumbers, raw apple, fried and spicy foods 
were eliminated (see anti-anemic diet) Other agents were frequently 
employed anti-spasmodics (belladonna), sedatives (bromide or pheno- 
barbital), and mineral oil by mouth, or olive oil by' retention enema The 
gastrointestinal symptoms were quite satisfactorily controlled by this type 
of management 

All patients with deficient gastric acidity were given dilute hydrochloric 
acid Occasionally a case was noted where the dy'spepsia disappeared im- 
mediately after the addition of acid therapy 
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Following the suggestion of Gray and Wintrobe, 4 a dietetic history was 
taken to reveal the food intake during the development of the anemia The 
following dietary abnormalities were noted 


Low meat and iron intake 32% 

Low calcium intake 49% 

Low vitamin A 4% 

Low vitamin B and C 36% 

High starch intake 44% 


These figures are not surprising when one considers that we are deal- 
ing here with clinic patients in depression years 

In general, patients on a low meat diet also ate other foods low in iron 
About half the patients had a low calcium intake, a situation not peculiar to 
anemic patients since it has been shown that adults generally have a nega- 
tive calcium balance, the patients drawing on the reserves of these substances 
stored in bone 

The low fruit and vegetable intake caused not only a deficiency of iron 
but also of vitamins B and C The high starch diet taken by 44 per cent 
of the patients is common m the average American dietary 

The diet list routinely given to our patients was designed to increase the 
meat and iron intake, and to provide adequate minerals, vitamins and 
calories 


Endocrine Features 

(a) Thyioid Function Thyroid function was determined by clinical 
signs and symptoms, determination of the basal metabolic rate and by re- 
sponse to thyroid therapy Results of the suivey showed 


Normal thyroid function 12 cases, 48% 

Hypothyroidism 12 cases, 48% 

Low metabolic rate without hypothyroidism 1 case, 4% 

(no data, 1 case) 

Hypothyroidism was present in about one-half of our patients and was 
moderate m degree, there being no cases of myxedema Two patients with 
hypothyroidism had had previous thyroidectomies In many, the hypo- 
thyroidism -would have remained undiscovered unless looked for specific- 
ally Basal metabolic rates were only of corroboratory value, seven of the 
12 having rates from 0 to — 10, and five from — 11 to — 20, none were 
below — 20 A single case had a low basal rate ( — 17 per cent) without 
clinical hypothyroidism, her condition became worse on the administration 
of thyroid extract 

Anemia accompanying myxedema is well known and will often respond 
to thyroid extract where iron therapy is unsuccessful It is our opinion that 
minor degrees of hj pothyroidism play some role in the production of anemia, 
perhaps because the rate of iron metabolism is diminished 
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Patients with anemia frequently manifest sjmptoms bearing a marked 
resemblance to those of hypotliyi oidism, namely fatigue, dry skm, brittle 
nails, and abnormal sensitivity to cold weather A further resemblance is 
that the basal metabolic late is said to be lowered m anemia The clinical 
survey of the patient for evidences of hypothyroidism was made after the 
anemia had been wholly or largely corrected by anti-anemic therapy, me- 
tabolic rate determinations were again made when the blood had reached a 
normal or almost normal level Another criterion for the diagnosis of 
hypothyroidism was a favorable response to thyroid medication Demon- 
stration of hypothyroidism was important since clinical improvement re- 
sulted from the administration of thyroid extract in patients who were per- 
sistently fatigued even after the blood level had been brought back to normal 

Obstetrical and Gynecological Factors 

(а) AIcnstnial Function Of the 26 patients, 17 (65 per cent) gave a 
history of marked menorrhagia Two (8 per cent) had moderate menor- 
rhagia, and the remaining seven (27 per cent) had menstruated normally 
Eight patients had reached or were approaching the menopause, two had 
artificial menopause induced by us because of excessive vaginal bleeding, 
one by irradiation, one by surgical measures 

Of the 19 who menstruated profusely, 10 (55 per cent) had normal 
thyroid function, and 9 (45 per cent) had signs and symptoms of hypo- 
thyroidism It is generally believed that menorrhagia is more commonly 
associated with hypothyroidism than with hyperthyroidism One of our 
patients, however, complained of menorrhagia while hyperthyroidism v\as 
present , when hypothyroidism developed after her fourth thyroid operation, 
menorrhagia persisted to such a degree that artificial menopause was in- 
duced by irradiation 

(б) Multiple Piegnancy The factor of multiple pregnancy was present 
m five cases, four patients had had 10 or more pregnancies, and one pa- 
tient had had six pregnancies within six years 

Pregnancy not only is an important etiologic factor m the anemia but 
also an important one in causing relapse of anemia in patients who are under 
control One patient who had borne eight children before coming under 
our care had her blood levels brought up to normal, only to relapse m each 
of the two subsequent pregnancies 

(c) Gynecological Factois No organic causes for vaginal bleeding could 
be demonstrated in the entire group Five (18 per cent) were subjected 
to dilatation and curettage to rule out the organic causes for the bleeding 
The whole group presented the usual run of minor gynecological pathology 
such as endocervicitis, trichomonas vaginalis vaginitis, cystocele, atrophic 
\ agimtis None of these were thought to have any bearing on the vaginal 
bleeding or anemia 

Other types of endocrine therapy, aside from thyroid extract, were used 
in nine cases Theelin was administered to five patients to counteract meno- 
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pausal symptoms Antuitrm-S ivas given to two patients to diminish the 
menstrual flow In one case the periods became more regular, though with- 
out diminution m the quantity of blood lost In another, 55 injections of 
Antuitrin-S (averaging 2 cc per injection) were given In addition, she 
received Theelm, Pitocm, surgical Pituitrm, parathyroid extract, and in- 
jections of snake venom, all without effect on the menorrhagia Curettage 
showed a normal premenstrual endometrium We are considering tem- 
porary roentgen-ray castration In several of our patients the menstrual 
flow became normal after the administration of iron alone 

Neuro-Psychiatric Features 

Previous writers have characterized patients with hypochromic anemia 
as suffering from nervousness, fatigue, and a worrisome disposition 
In an attempt to classify this nervousness more exactly, our patients received 
a neuro-psychiatric survey 

None of our patients showed objective neurological findings This is 
in great contrast to our cases of treated pernicious anemia who had many 
neurological findings though few somatic complaints In the hypochromic 
group there was a multiplicity of complaints of a widely varying nature 

Table III 
Psychiatric Status 

(a) No nervous complaints 

(b) Complaints proportionate to physical ailments 
(r) Mild anxiety state 

( d ) Anxiety neurosis 

(e) Asthenia, hypochondriac type 

Total with normal personality 

Constitutional psychopathic inferiority 
Psychasthema 
Menopausal psychosis 
Manic depressive psychosis 
(No psychiatric survey, 1 case) 

Table 3 shows the status of 25 patients who received psychiatric study 
This shows that one-fourth of the patients fall into the class of constitutional 
psychopathic info witty Such persons have difficulty m adjusting thern- 
sehes to the ordinary problems of life Their inability to adjust results 
m fixation upon numerous minor physical complaints to which the average 
individual would give no audience Of the six patients classified as con- 
stitutional psychopathic infcnois, four were of the hypochrondriac type 
with mental depression and centering of maladjustment on somatic com- 
plaints, the remaining two vere of the inadequate personality type, with 
inability to adjust to the ordinary rigors of life and resorting to fixation on 
somatic complaints as an escape from reality These patients were par- 
ticularly difficult to treat because they lack insight into their problems 


5 cases 

3 cases 
2 cases 

4 cases 
2 cases 

16 cases or 64% 

6 cases or 24% 
1 case or 4% 
1 case or 4% 
1 case or 4% 
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In the group classified as having a normal mentality, there were only 
five (20 per cent) who had no nervous complaints, three (12 per cent) 
had nervous complaints which were justified by their physical ailments 
The remaining eight cases (32 per cent) with normal personalities had en- 
countered domestic and financial situations during the period of treatment 
that caused emotional states of the anxiety tjpe 

There were two cases of true psychosis, one of menopausal psjchosis 
with paranoid trends , the othei was a patient w ith manic depressive psy- 
chosis who later committed suicide 

The large number of patients with constitutional psychopathic inferior- 
ity, and also those w ith a normal personality but with anxiety neurosis, ac- 
counts for the poor clinical response to therapy despite the attainment of 
normal blood levels 

Only eight patients w'ere free of nervous complaints or had nervous 
complaints which could be referred dnectly to the anemia This group 
obtained subjective relief as soon as the anemia w r as corrected 

Causes or the Anemia 

Table 4 shows the important etiologic factors m the anemia As the 
table indicates, among the common factors are (1) diet deficient in meat 
and iron, (2) deficient gastric acidity and other gasti ointestinal disturb- 


Tablc IV 

Probable Causes of the Anemia 


(a) Deficient meat or iron intake 

8 cases, 32% 

(ft) Deficient acidity 

21 cases, 81% 

(c) Hypothyroidism 

12 cases, 48% 

( d ) Profuse menorrhagia 

17 cases, 65% 

(e) Other forms of bleeding 

6 cases, 23% 

1 Post partum 


1 Post abortive 


4 Hemorrhoidal 


(/) Multiple pregnancy 

5 cases, 18% 

10 or more pregnancies 

4 cases 

6 pregnancies in a 6-year period 

1 case 


ances, (3) hypothyroidism, (4) multiple pregnancy, (5) excessive utenne 
bleeding or bleeding from other sources More than one of these factors 
was present m almost every instance, there being an average of 2 6 causes 
for each case 

1 he factor of a chronic defect in alimentary function suggested by Gray 
and Wintrobe 4 to explain this type of anemia is included under (2) above, 
but at present defies measurement 

A comprehensive concept to fuse the multiplicity of factors present in 
a single case is provided by Haden 5 when he uses the term multiple nutii- 
tional deficiency disease, defined as a defect m the intake, absorption and 
utilization of blood building factors He also includes increased body need, 
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such as hypermetabolism in hyperthyroidism, and deficient utilization as in 
chronic nephritis 


Diet for Patients with Anemia 

Directions 

Include m the diet every day 

1 Fruits — especially oranges, grapefruit, prunes, apricots, peaches, etc 

2 Vegetables — at least one cooked and one raw vegetable daily, as spinach, lettuce, beet 

greens, carrots, etc , and dried vegetables as peas, beans, lentils 

3 Cereals — preferably whole gram 

4 Bread — preferably whole grain 

5 Eggs 

6 Meats — red meats roast beef, beef steak, beef heart, etc , liver, kidney, sweetbreads, bram 

or tripe 

7 Milk — should have at least 1 pint daily 


B teak] cist 
Fruit 
Cereal 
Eggs 

Toast — butter 
Milk 


Do not include 


Dinner Supper 

Red meat or liver Choose from 

Potato or substitute dinner list 

Vegetable (cooked) 

Salad of vegetable or fruit 

Bread — butter 

Dessert 

Milk 

1 Condiments, pickles, relishes 

2 Fried foods, cakes, pastries 

3 Cabbage, cucumbers, radishes, onions, raw apples 

4 No canned or preserved fish 


Associated Diseases 

In addition to the diseases already mentioned, five patients (19 per cent) 
had hypertension or cardiac disease, seven (27 per cent) had arthritis or 
neuritis, and two (8 per cent) had positive blood Wassermann tests In 
neither case with a positive serologic test was syphilis thought to be an 
etiologic factor m the anemia, nor was anti-luetic treatment alone sufficient 
to correct the anemia There were no clinical signs of lues in either case 
In one the anemia relapsed when the patient discontinued iron therapy, and 
m the other a hysterectomy was necessary because of repeated menorrhagia 

Summary 

1 A group of 26 women with hypochromic anemia was observed ovei a 
period of 27 months 

2 The term idiopathic hypochi onne anemia is not recommended since 
the following factors occurred so frequently that they were thought to be 
of etiologic significance deficient meat and iron intake, deficient gastric 
acidity and other digestive disturbances, hypothyroidism, multiple preg- 
nancy, menorrhagia and other forms of bleeding 

3 The blood levels rose to normal under anti-anemic therapy although 
many of the patients continued to complain Satisfactory clinical improve- 
ment was obtained only when a comprehensive program of gastrointestinal, 
endocrine and psychiatric treatment was instituted in addition to hemopoietic 
therap} 
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4 The “indigestion” so frequently piesent was found to be due to 
spastic or in itable colon 

5 The “nervousness” was fiequently due to an anxiety state, yet 
24 per cent were classified as constitutional psychopathic infcnois 

Thanks arc due to the Anemia Laboratory established by Parke Davis & Co , to Mr 
Enul Schleicher for technical hematologic assistance, to Miss Thelma Larsen for sociologic 
data, and to Miss Gertrude Henry for dietetic supervision 
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FEVER THERAPY IN THE TREATMENT OF ACUTE 

RHEUMATIC FEVER ' 

By F Lowell Dunn, M D , F A C P , and E E Simmons, M D , 

Omaha, Nebraska. 

At the Fever Therapy Department of the University of Nebraska 172 
arthntis patients have received treatments with the Kettering- hypertherm 
cabinet f Of these 12 were diagnosed as acute rheumatic fever This 
small group, together with three cases from the University of Colorado, 
furnish the material for this report % 

The table gives a summary of the cases, eight of which are described 
in somewhat greater detail in the text Since our primary interest was the 
effect of fever therapy upon the course of rheumatic fever we have ex- 
cluded the frequent borderline cases in which there is often clinical dis- 
agreement as to whether the disease is rheumatic fever, atrophic arthritis, 
or a combination of both This fact accounts for the large number of 
cardiac lesions in the group The joint manifestations were confined largely 
to the larger joints and there was no residual joint damage except for one 
case (PM) In six cases there were recurrent attacks of joint involve- 
ment similar to those m which fever therapy was tried 

There were eight females and seven males The ages varied from 
nine to 48 years Ten were febrile on admission to the hospital Eight 
had leukocyte counts of over 10,000 on admission Three had tonsillec- 
tomies m addition to fever therapy In six a diagnosis of mitral stenosis 
was made, one had a mitral insufficiency, one had a pericarditis, and five had 
a systolic murmur In none was there any record of noteworthy cardiac 
decompensation 

Since the group is too small to permit of any statistical observations a 
brief summary of eight cases has been included 

Case Reports 

Case 1 Mrs A H , aged 40, came to the hospital with rheumatic fever of six 
weeks’ duration She had been partially relieved by salicylates, but still had con- 
siderable pain, with swelling of the left knee and ankle There was a rather marked 
mitral stenosis well compensated She ran a Iqw grade fever up to 101 degrees, the 
leukocyte count was 10,200 with 74 per cent granulocytes, 1 cc of blood settled 

*Recei\ed for publication May 3, 1937 

From the University of Nebraska Fe\er Therapy Department, Bishop Clarkson Me- 
morial Hospital, Omaha, Nebraska, A E Bennett, MD, Director 

f We are indebted to Dr Charles F Kettering, Director of Genera! Motors Research 
Department, and Dr Walter M Simpson, Director of the Kettering Institute for Medical 
Research, Miami Valley Hospital, Dayton, Ohio, for the loan of the Kettering hypertherms 

used in our studies „ , , „ T , „ t- n 

t We are indebted to Dr F Ebaugh, Dr Clarke H Barnacle, and Dr Jack R Ewalt for 
the prn liege of including the three cases from the Fever Therapy Department of the Uni- 
\ersity of Colorado 
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24 mm in 9 minutes After her first fever treatment her pain subsided, fever les- 
sened, and after five fever treatments of 104 to 105 degrees for three hours each 
she left the hospital m 21 days, pain and fever free, with 1 c c of blood settling 
24 mm in 65 minutes In the 19 months since dismissal this patient aside from a 
mild attack of pain one month later has been symptom free 

Case 2 Mr D W, aged 22, was admitted with a history that 12 days prior 
he had developed red painful joints following a severe soie throat With large doses 
of salicylates he was improved but still had a swollen tender left knee, a low grade 
fever, a small area of consolidation at the base of the left lung posteriorly, and a 
pericardial friction rub heard best over the base of the heart One cc of blood 
settled 24 mm in 23 minutes He responded only slightly to bed rest and large doses 
of salicylates After his first fever treatment he became pain free He received 
three treatments of fever at 103 to 104 degrees for three hours each, and on dis- 
missal was pain and fever free The pericardial rub had disappeared and 1 c c of 
blood settled 24 mm in 70 minutes Reexaminations during the following six months 
have shown no recurrences of symptoms He has gained weight, the heart is normal 
in size by orthodiagraph and no murmurs are evident 

Case 3 G L McF , aged 14, was admitted to the hospital two days after de- 
veloping swollen red knees She gave a history of frequent sore throats The 
present attack of rheumatic fever followed thiee weeks after a severe upper res- 
piratory infection She had fever up to 102 degrees, a mild hypochromic type of 
anemia with 13,400 leukocytes, 72 per cent of which were granulocytes The sedi- 
mentation rate was 60 mm in 60 minutes She had an early mitral stenosis and pain- 
ful swollen knees Two weeks of bed rest m the hospital and large doses of sali- 
cylates failed to produce improvement She was then given fever treatments, re- 
ceiving five at a temperature of 105 to 106 degrees for five hours each at intervals 
of approximately four days Following her first treatment the swelling of the 
affected joints was markedly decreased and she was able to move her legs freely 
After her fifth treatment the pain and joint swelling were completely gone Her 
temperature and pulse were normal, the leukocyte count was 9,400 and her blood 
settled 43 mm in 60 minutes On reexamination 2% months later she had been 
entirely free of pam and fever, her joints were still normal, there was a marked 
improvement in the cardiac murmur Electrocardiograph and roentgen-ray of the 
heart were also normal Her leukocyte count at this time was 6,900 with 55 per 
cent leukocytes and her blood settled 18 mm in 60 minutes This case showed marked 
improvement in contrast to previous failure with bed rest and salicylates 

Case 4 E L B , aged 40, with a history of a previous attack of inflammatory 
rheumatism 10 years ago, was admitted two weeks after the onset of the second attack, 
which involved in succession the left knee, left ankle and left foot There were 
redness, swelling and limitation of movement There was no evidence of heart 
involvement His leukocyte count was 7,200, 55 per cent granulocytes, and the 
blood sedimentation rate was 18 mm m 90 minutes The pam improved somewhat 
under rest and salicylates A tonsillectomy brought no further improvement Since 
the joint symptoms persisted fever therapy was tried six treatments of four hours 
each at a temperature of 104 to 105 degrees, at weekly intervals Following his 
fever treatment the pain and stiffness entirely disappeared and he gained six pounds 
in weight He was entirely symptom free and without joint swelling 2% months later 
Case 5 Dr C S , aged 26, had acute rheumatic fever twice, once nine years ago, 
and a recurrence eight weeks before entering the hospital The left foot and both 
ankles were involved After seven weeks in bed receiving salicylates he still had 
a tender swollen right wrist and swollen left foot There was a definite systolic 
murmur transmitted to the axilla The pulse was somewhat rapid and did not slow 
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down normally after exertion His leukocyte count was 6,400 with 47 per cent 
granulocytes, and the blood sedimentation rate was 12 mm in 154 minutes He was 
given two treatments of five houis each at 104 to 105 degrees at weekly intervals 
Following these treatments the pam and swelling disappeared and he was able to 
return to his work as an intern Five months later there had been no recurrence 
of symptoms This case was relieved by fever therapy after failure following seven 
weeks of bed rest and salicylates 

Case 6 M A W, aged 11, school girl, with a first attack of rheumatic fever 
three years previously, entered the hospital one week after a recurrence On ad- 
mission she had a temperature of 102 degrees, a moderately advanced mitral stenosis, 
a leukocyte count of 11,600 with 87 per cent granulocytes, and blood sedimentation 
rate of 24 mm in 20 minutes Both knees were red and swollen Following three 
treatments of fever at 103 to 104 degrees for three hours each at four day intervals 
she became pain and fever free, her pulse became normal and her leukocyte count 
dropped to 9,800 with 58 per cent granulocytes and a blood sedimentation rate of 24 
mm in 80 minutes This patient felt well until two months later when, following 
an upper respiratory infection, she had a relapse This relapse, treated by salicylates, 
bed rest and supportive measures, required four months to become inactive 

Case 7 B ], aged 9, entered the hospital with a chorea following an attack 
of acute rheumatic fever which began four months prior to entrance He was run- 
ning a low grade fever , there w r as a slight systolic murmur heard best over the apex 
and an occasional extra-systole He leceived six treatments of fever at 102 to 103 
degrees for 216 hours at five day intervals He made a rapid recovery Examination 
eight months later shouted no recurrence of symptoms and disappearance of the heart 
murmur This patient entirely recovered from an attack of active rheumatic fever 
complicated by chorea 

Case 8 C C E , male, aged 48, entered the hospital with a history of painful 
and swollen joints for three w'eeks following an upper respiratory infection The 
joints of the left arm, right arm and leg had been imolved m succession On ad- 
mission he was unable to use the right arm or leg because of pam and swelling 
The temperature varied from 98 6 to 104 4 degrees There w'as a soft systolic mur- 
mur at the apex and the pulse was irregular at times The liver was palpable one 
finger below the costal margin His leukocyte count was 14,800 with 78 per cent 
granulocytes, and the blood sedimentation rate was 33 mm m 60 minutes The 
electrocardiograph showed a low voltage in all leads The heart was normal in size 
by roentgen-ray He had had no previous attacks of rheumatic fever There was 
improvement following large doses of salicylates and bed rest, but because of per- 
sistent joint manifestations he was given fever therapy, receiving five treatments 
at 105 to 106 degrees for five hours each at intervals of approximately four days 
There was marked improvement at once in the joints and at the conclusion of the 
treatments pam, swelling and stiffness had disappeared The temperature remained 
normal The leukocyte count was 10,400 with 72 per cent granulocytes and his 
sedimentation rate was unaltered 


General Comment 

Of the 15 cases treated by fever therapy, three were complicated by 
choiea In the group 13 became symptom free following fever therapy 
In all, three had relapses E K had a slight attack of joint pam lasting a 
few r days, tw r o w r eeks after her last treatment She then gamed 30 pounds 
and was still symptom free seven months later Second, M A W had a 
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relapse two months after completion of treatment which was purposely 
treated only with bed rest, supportive measures and salicylates The attack 
lasted four months Third, L L S , six months after treatment showed 
no murmur and no symptoms, but 21 months after treatment had a recur- 
rence of chorea alone without leukocytosis, fever, or increased sedimentation 
late There is still no heart murmur and she is receiving further fever 
therapy at the present tune 

One case (P M ) showed moderate improvement although there were 
still rheumatic manifestations three months after fever therapy of 48 hours 
of fever between 103 to 105 degrees This is the one case noted previously 
which showed residual joint damage 

Another case (W M ) had essentially no improvement Aftei only 
8 1/2 hours of fever at 104 to 105 degrees, he refused furthei treatments 
A tonsillectomy w r as also done without improvement 

Salicylates w 7 ere given in 12 cases over periods of six days to seven 
w 7 eeks befoie fever therapy was tiled Although some relief was obtained, 
m no case w 7 as it complete 

Of the group tlnee had tonsillectomies One (W M ) showed no bene- 
fit 10 days after tonsillectomy and is also recorded as a failure for fever 
therapy Another (E L B ) received no relief within 10 days after ton- 
sillectomy but did respond to fever therapy The third case (M B ) had 
received four treatments before the tonsillectomy, which was done as a 
pi ophylactic measure 


Discussion 

Our results indicate that fever therapy does produce definite symptomatic 
improvement, usually evident after the first treatment The results ob- 
tained are commensurate with those obtained by Barnacle, Ewalt and 
Ebaugh 1 in chorea complicated by rheumatic carditis, and with our own un- 
published observations m chorea Sutton and Dodge 2 have reported five 
cases of rheumatic fever treated by mechanically induced fever with results 
similar to our own In a recent personal communication from Barnacle, 
Ewalt and Ebaugh, 3 the incidence of carditis m their 45 cases of chorea 
w 7 as 42 2 per cent, that is, 19 cases Of these 19 cases, three showed 
evidence of mild decompensation and one had a pericardial effusion Im- 
mediately following py retotherapy seven cases of carditis w 7 ere considered 
as recovered, seven w 7 ere lmpnwed, and four unchanged The case of peri- 
cardial effusion responded satisfactorily 7 to fever, the effusion disappeared, 
and he is now 7 in school and on full activity 7 , 20 months after treatment Of 
the 19 cases of carditis 12 have been carefully 7 checked m recent follow 7 -up 
examinations six patients show 7 ed recovery and are on full actmty 7 pro- 
gram, while six are improved There are other cases wdnch are on full 
activity 7 but the investigators w 7 ere unable to check them personally 7 so they 
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have not included these cases in their follow-up report They have con- 
sidered all of the accepted criteria for carditis in making their diagnosis 
and in arriving at the theiapeutic results 

It is important, however, to recognize that individual attacks of lheu- 
matic fever ha\ e a well marked tendency to subside spontaneously On the 
other hand Bland and Jones 1 m a study of 1,200 cases of rheumatic fevei 
over a period of 13 jears have stressed the persistence of low grade and 
sub-clinical infection with the periodic appearance of rheumatic manifesta- 
tions The tendenc) of rheumatic heart lesions to progress has been em- 
phasized by many Rothschild, Kugel and Gioss 5 and others have demon- 
strated the persistence of Aschoff bodies in cases of rheumatic fever as 
evidence of protracted activity 

It seems evident that fevei therapy does reduce the symptomatic ac- 
tivity of rheumatic fever and probably shortens tbe duiation of tbe attack 
The more interesting point to us is whethei or not fev er therapy will aid in 
reducing the number of cases showing subclmical activity In this con- 
nection the table show s that m man) of the cases leukocyte counts and sedi- 
mentation times become normal after fever therapy A final determination 
of this point will require much longer periods of study and a larger group 
of cases than are available to us at the present time 

The method of producing the fever m the patient is possibly not of 
great importance Our experience with the Kettering hypertherm has im- 
pressed us with the nicety of control of the temperature and the ease with 
which the patient can be observed and treated while m the cabinet In this 
connection it is interesting to note that Bland and Jones did not produce 
an activation of a rheumatic process in two cases following physical hyper- 
thermia although activation was produced with typhoid vaccine In the 
15 treated cases m our group there is only one (E IC ) in whom such an 
activation might have recurred This occurred two weeks after receiving 
the last of three treatments at weekly intervals She received six hours of 
fever in all and the activation lasted two days From our experience there 
would seem to be little danger of reactivating the symptoms 

Summary 

1 Fifteen cases of acute rheumatic fever were treated with the Ket- 
tering hypertherm cabinet for periods of &/ 2 to 46 hours with temperatures 
of 103 to 106 degrees 

2 Thirteen cases received complete relief from joint pain and swelling, 
three cases had recurrences within 2 weeks to 21 months 

3 1 he possible bearing of fever therapy on the subclmical activity of 
rheumatic fever is discussed 

4 Because of the uncertain course of acute rheumatic fever we believe 
that extended studies will be necessary before final evaluation is possible 
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THE COURSE OF HYPERTENSIVE HEART DISEASE 

III SIGNIFICANCE OF BUNDLE-BRANCH BLOCK 

By Nathan Flaxman, M D , Chicago , Illinois 

Bundle-Branch Block is not a frequent electrocardiographic finding 
Hill 1 reported 41 cases, the first 32 (0 8 per cent) of which occurred in a 
total of some 4000 consecutive cardiac cases examined electrocardiogi aphic- 
ally in the Royal Infirmary of Edinburgh White 2 stated that of 9000 
cases with electrocardiograms at the Massachusetts General Hospital during 
15 years there were 212 (2 35 per cent) with bundle-branch block During 
a period of one and one-half years at the Cook County Hospital there were 
55 (3 34 per cent) cases of definite bundle-branch block in 1646 cases of 
organic heart disease 3 These reports include cases due to all etiologic 
causes 

This t)pe of block occurs most commonly m patients over middle-age 
often the subjects of hypertension 1 The analysis of cases of bundle-branch 
block regardless of the etiologic cause of the underlying heart disease has 
been the method of choice, but is apparently as confusing as considering all 
the causes of auricular fibrillation under one heading to arrive at a common 
prognosis For this reason the present report includes only cases of un- 
complicated hypertensive heart disease which showed electrocardiograms 
diagnostic of bundle-branch block Of the 786 uncomplicated cases of hy- 
pertensive heart disease seen over a five year period, 36 (4 58 per cent) had 
bundle-branch block as a constant electrocardiographic finding It was the 
next most common graphic abnormality after auricular fibrillation (26 per 
cent), but only one-sixth as frequent as this arrhythmia m the course of hy- 
pertensive heart disease Patients classified as having bundle-branch block 
had electrocardiograms which showed (1) definite left or right axis devia- 
tion, (2) appreciable slurring of the QRS complex with a measurable dela> 
of over 0 1 second, and (3) T-waves pursuing a direction reversed from 
that of the major QRS complexes in Leads I and III All electrocardio- 
grams showing marked delay and slurring of the QRS complex, but failing 
to fulfill the other criteria mentioned above, the heterogenous group known 
as intraventricular, arborization, or incomplete bundle-branch block, were 
discarded As to whether to interpret the typical bundle-branch block under 
the old (classical) or the new terminology, this issue has been omitted 
My opinion, already expressed in previous writing, 4 coincides with that of 
O’Farrell, 5 who stated that it is doubtful from the clinical viewpoint if any- 
thing is to be gained by defining the location of lesions of the bundle with 
minute exactitude 

* Received for publication March 27, 1937 

From the Department of Medicine, Loyola University Medical School, Chicago 
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The age, sex, and race of the 36 patients m this series are noted in 
table 1 These data agree with all previous studies m that the maiority 
were males (32 or 88 8 per cent) over 50 years of age 


Table I 


Percentage in the Age Groups 


Ages 

White 

Colored 


M 

F 

Total 

% 

M 

F 

Total 

% 



0 

1 

39 

mm. 

0 

1 

12 5 



0 

4 

14 1 

- yi 1 

0 

0 

00 



1 

9 

32 2 


2 

4 

50 0 

61-70 

11 

1 

12 

42 1 


mm 

2 

25 0 

71-74 


0 

2 

7 7 

HI 

U 

1 

12 5 

Totals 


2 

28 

100 0 

n 

9 

8 

100 0 


77 8% 

22 2% 


As to the duration of life after the onset of cardiac symptoms, table 2 
indicates the percentage of patients who were dead as compared with the 
known living at the end of each arbitrary period In a previous study on 
the course of hypertensive heart disease, 0 it was noted that approximately 

Table II 


Duration of Disease after Onset of Cardiac Symptoms 



Deceased 

Living 

Duration 

White 

Colored 

White 

Colored 


M 

F 

Total 

% 

M 

F 

Total 

% 

M 

F 

Total 

% 

M 



% 

1 Day- 

















6 Months 

3 

0 



3 

1 

4 

66 6 

10 

0 

10 

55 6 

1 

0 

1 

mm 

7-18 Months 

4 

0 



0 

0 

0 

0 0 

2 

0 

2 

11 1 

0 

1 

1 

50 0 

19 Months— 

















3 Years 

3 

0 



2 

0 

2 

33 4 

2 

0 

2 

11 1 

0 

0 

0 

00 

4-6 Years 

0 

0 

0 


0 

0 

0 

00 

2 

0 

2 

11 1 

0 

0 

0 

00 

7-10 Years 

0 

0 

0 


0 

0 

0 

00 

0 

2 

2 

11 1 

0 

0 

0 

00 

Totals 

10 

0 

10 

100 0 

5 

1 

6 

100 0 

16 

2 

18 

100 0 

1 

1 

2 

100 0 


80 per cent of the deceased succumbed within tw r o years after the onset of 
cardiac symptoms Of the 16 deaths in this series, 13 of the patients (81 
per cent) died within tw'O years after the onset of cardiac symptoms Four 
white males, however w r ere alne four to six y r ears and tw r o white females 
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seven to ten years after the onset of symptoms In Graybiel and Sprague’s 7 
analysis of 395 cases of bundle-branch block (hypertension given as the 
etiology m 154), in the entire series of the 85 living the average duration 
of symptoms was five years and ten months, and of the 222 fatal cases, four 
years and one month Their report includes many of the etiological factors 
of heart disease and electrocardiographic diagnoses omitted from this an- 
alysis, which makes comparison difficult 

As to the duration of life after the appearance of congestive heart failure 
(table 3), 15 (93 per cent) of the 16 deceased patients died within 18 
months after the signs of heart failure appeared This percentage may be 


Table III 

Relation of Duration of Disease after Onset of Congestive Heart Failure in Relation 
to Discovery of Bundle-Branch Block * 






Deceased 







Living 




Duration 


White 



Colored 



White 



Colored 



M 

F 

Total 

% 

b 

B 

Total 

% 

B 

B 

Total 

% 

fl 

B 


% 

1 Day- 
6 Months ' 

7 

H 

7 

70 0 

i 

i 

R9 


12 

0 

12 

66 6 

1 

0 

1 

soo 


(6) 

(0) 

(6) 

(60 0) 

(3) 

to 

19 

(66 6) 

(12) 

(0) 

(12) 

(66 6) 

(1) 

(0) 

(1) 

(50 0) 

7-18 Months 

3 

0 

3 

30 0 

1 

0 

i 

16 7 

3 

0 

3 

16 6 

0 

1 

1 

soo 

19 Months- 
3 Years 

(4) 

(0) 

(4) 

(40 0) 

(2) 

(0) 

(2) 

(33 4) 

(3) 

(0) 

(3) 

(16 6) 

(0) 

(1) 

(1) 

(50 0) 

0 

0 

0 


1 

0 

1 

16 7 

0 

0 

0 

00 

0 

0 

0 


4-6 Years 

0 

0 

0 

00 

0 

0 


00 

1 

1 

2 

11 1 

0 

0 

0 

00 

7-10 Years 

0 

0 


00 

0 

0 


00 

(1) 

0 

(1) 

1 

(2) 

1 

(11 1) 
S 7 

0 

0 

0 

00 










(0) 

(1) 

(1) 

(5 7) 




Totals 

10 

0 

10 

100 0 

5 

1 

6 

100 0 

16 

2 

18 

100 0 

1 

1 

2 

100 0 


* Bundle branch block in parentheses 


compared with the general course 'of hypertensive heart disease where 85 
per cent of the 170 deceased died within one year after the heart failure 
occurred 6 

The duration of life after the detection of the bundle-branch block by 
graphic means was compared with the duration of life after the appearance 
of congestive heart failure (table 3, figures m parentheses, bundle-branch 
block) All of the 16 deceased patients died within 18 months after the 
block was recorded Herrick and Smith, 8 in a report on 35 cases of bundle- 
branch block, stated that 12 or 57 1 per cent of 21 patients whom they were 
able to follow died within 18 months Cowan and Bramwell 9 reported that 
13 or 54 1 per cent of their 24 patients died within 18 months after the 
block was detected Sampson and Nagle 10 noted especially the high fatality 
occurring in cases of bundle-branch block during the first year after the 
discovery of the lesion, and the remarkable diminution of the case fatality 
in the groups which survive the initial period Lewis 11 concluded that most 
of the patients who exhibit this lesion are dead within two years, but some 
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survive many years so that the prognostic significance of the sign itself 
is indecisive 

There was a close and definite relationship between the congestive heart 
failure and the bundle-branch block m these patients This association was 
first suggested by Conan and Bramwell 9 who stated that the presence of 
the block indicates a definite myocardial lesion, but if unaccompanied by 
signs of cardiac insufficiency is not necessarily of grave prognostic sig- 
nificance Kurtz 12 reported six cases of transient bundle-branch block, 
all with organic heart disease, and m two he stated that it was closely 
associated with periods of myocardial failure 


Table IV 

Percentage of Causes of Death in 16 Cases with Bundle Branch Block 




White 



Colored 


Causes of Death 










M 

F 

Total 

% 

M 

F 

Total 

% 

Congestive heart failure 

10 

0 

10 

100 0 

4 

1 

5 

83 3 

Spontaneous rupture ascending aorta 

0 

0 

0 

00 

1 

0 

1 

167 

Totals 

10 

0 

10 

100 0 

5 

1 

6 

100 0 


A survey of the causes of death (table 4) in these patients also brought 
out this relation of block to failure Congestive heart failure was the cause 
of death in 15 (93 per cent) of the 16 deceased patients, all of whom died 
within 18 months after the onset of the failure and the graphic finding of 
the block The exception was the youngest patient, a colored male of 31 
years who was decompensated for the two years preceding his sudden death 
from a spontaneous rupture of the descending aorta Analysis of the 
literature further bears out the relation of the heart failuie to the bundle- 
branch block Ten (83 3 per cent) of Herrick and Smith’s 8 12 deceased 
patients died of cardiac failure Nine (81 8 per cent) of Cowan and 
B ram well’s 9 11 deceased patients with hypertensive heart disease died of 
congestive heart failure The important factor m these patients with hy- 
pertensive heart disease with bundle-branch block was the congestive failure 
and not the block, in spite of the fact that the graphic finding was typical 
and persistent in all cases The importance of congestive heart failure in 
relation to hypertension and the heart has been emphasized on two previous 
occasions 13 

Those additional pathological findings which are common in hyper- 
tensive patients were found to be very infrequent in hypertensive cases with 
bundle-branch block Gallop rhythm was present in five (13 8 per cent) 
of the 36 patients All five were males, and 18 months after the detection 
of the bundle-branch block two were alive Campbell and Suzman cited 
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the case of a 52-year-old male with cardiac symptoms of six weeks’ duration 
and a blood pressure of 210 mm of Hg systolic and 130 diastolic, who had 
gallop rhythm and bundle-branch block Nine months later the gallop and 
the block both had disappeared They suggested that the gallop rhythm 
was due to the bundle-branch block, but my cases neither suggest nor bear 
out such a relationship 

Auricular fibrillation was present in only two (5 5 per cent) of the 36 
patients, both white males, one white male (2 7 per cent) had a cerebral 
hemorrhage, and another (2 7 per cent) had a coronary occlusion during 
the course of the disease Only one patient (2 7 per cent), a white female, 
had diabetes melhtus, which was of seven years’ duration 

Comment 

The pathogenesis of bundle-branch block m hypertensive heart disease 
is indefinite In an extended review of the literature Rosenthal 15 found 
no discussion of this topic From his studies he concluded that the de- 
generative changes which occur in the bundle are explained by an increased 
tonicity of the small arteries and the arterioles which brings about prestasis 
and stasis in the precapillaries and capillaries 

There are probably many examples of longevity with bundle-branch 
block which have not been reported The Bishops 30 cited the case of a 
47 ) ear old woman with ^ blood pressure of 200 systolic and 105 diastolic 
who had dyspnea of one year’s duration when the block was first recorded 
Eleven years later she was still well and still showed the bundle-branch 
block Sampson and Nagle 10 reported one patient still m reasonably good 
health 12 years after the discovery of the lesion In the present series one 
woman was alive 10 years after the block was noted 

Summary 

Bundle-branch block, graphically noted in the course of h)pertensive 
heart disease, occurred m 36 (4 58 per cent) of 786 patients with this dis- 
ease It appeared to have no definite diagnostic or prognostic significance 
m these patients The block was considered as only an unusual electro- 
cardiographic finding in lrypertensive heart disease, the mechanism of which 
was not clear The prognosis of the hypertensive patient with bundle- 
branch block was that of the underljung heart condition, particular^ in 
i elation to the occurrence of congestive failure Sixteen (44 4 per cent) of 
the patients died within 18 months after the bundle-branch block was 
graphically noted, and m all except one the cause of death was the con- 
gestive heart failure There was a very close relationship between the 
bundle-branch block and the congestive heart failure m the insufficient 
hypertensive heart 
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THE ASSOCIATION OF ADENO-MYO-SARCOMA OF 
THE KIDNEY (WILMS TUMOR) WITH 
ARTERIAL HYPERTENSION ^ 

By J Edmund Bradley, M D , and M C PiNcorrs, MD.FACP, 

Baltimore, Maryland 

T he role played by disease of the kidneys m the pathogenesis of arterial 
hypertension has always enlisted the interest of clinicians Bright drew 
attention to the fact that m cases of albuminuria there was frequently found 
hypertrophy of the heart Traube and Cohnheim correctly interpreted the 
cardiac hypertrophy as due to increased blood pressure The association of 
arterial hypertension with Bright’s disease was thus early established The 
nature of the relationship was variously interpreted, but the most widely 
accepted viewpoint was that the disease of the kidney was primary and that 
from it arose unknown consequences that brought about an abnormal eleva- 
tion of the blood pressure 

With the gradual differentiation as an entity of essential hypertension 
or hyperpiesia, and the acceptance of the fact that m this disease the elevation 
of blood pressure precedes often by years any detectable renal lesion, a first 
important step was taken away from the conception of an exclusively renal 
etiology of high blood pressure There remained, however, as firmly 
founded, the relatively constant association of acute and chronic glomerulo- 
nephritis with arterial hypertension The most commonly accepted explana- 
tion of this association still is that the kidney damage is the primary event 
and that the arterial hypertension is secondary On the other hand, m the 
last 15 years an important group of investigators of this problem have put 
forward the hypothesis that the disease which we call glomerulonephritis 
is in fact a diffuse vascular disease characterized by angiospasm The 
arterial hypertension according to this theory is a consequence of widespread 
arteriolar and capillary constriction due to vascular disease The renal 
lesions are likewise a product of vascular disease m the kidney, ischemic 
according to some authors, or primarily due to damage to glomerular capil- 
laries according to others Those who have accepted this point of view 
are therefore of the opinion that the kidney lesions are secondary, both m 
essential hypertension and m glomerulonephritis, and that in neither condi- 
tion is kidney damage an essential factor m the pathogenesis of the accom- 
panying hypertension The more radical opponents of any renal origin 
of hypertension will not even concede that the kidney damage m such con- 
ditions as chronic pyelonephritis and polycystic kidneys gives rise to the 
arterial hypertension which accompanies these conditions m a significant 
percentage of the cases 

* Read in part before the Association of American Physicians, Atlantic City, May 1937 
Med cine* ^ e ^ ar ^ men ^ s Pediatrics and Medicine, University of Maryland School of 
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Such extreme opinions are no longer tenable in view of the develop- 
ments of the last few years The earlier failuies to produce aiterial hyper- 
tension expei imentally in animals by various types of induced kidney dam- 
age have been followed by the development of successful methods Of 
these the most dependable is that of Goldblatt 1 which consists essentially 
of a partial occlusion of the renal arteries by means of special clamps The 
elevation of the blood pressure m such animals is of maiked degree and may 
be sustained over months or even years The removal of the clamps m 
the earlier stages of the process will lesult m the subsidence of the blood 
piessure to normal levels The well controlled woik of Goldblatt has defi- 
nitely shown that m animals this type of interference with the blood supply 
of the kidneys will produce an arterial hypertension Moi eovei recent care- 
ful studies of large senes of cases of polycystic kidney and of chronic 
pyelonephritis have definitely shown that an abnormally elevated blood pres- 
sure accompanies these conditions at all ages in a percentage of cases too 
large to be due to coincidence Further, m autopsied cases of these condi- 
tions no cause for the hypertension, other than the renal lesions, has been 
found Since the incidence of the hypertension, especially in the early age 
groups, is too high to be explainable as a coincidental occurrence of so- 
called essential hypertension, these studies point strongly towards a renal 
causation for the hypei tension in these primarily renal diseases However, 
since the lesions are bilateral there is no opportunity to obtain further evi- 
dence through observation of the effects on the arterial hypertension of the 
surgical removal of the presumably causative lesion 

The existence of a renal form of hypertension in man might be con- 
sidered finally proved if a renal lesion were discovered in man, whose pres- 
ence was constantly associated with arterial hypertension and whose surgical 
removal constantly led to the fall of this pressure to normal levels In five 
consecutive cases, in infants and young children of the so-called embryonal 
adeno-myo-sarcoma of the kidney (Wilms tumor) we have observed the 
concurrence of arterial hypertension In two of these cases we were able 
to observe the effect of operative removal of the tumor and found m each 
that a marked lowering of the blood pressure occurred and that with recur- 
rence of the growth the blood pressure again rose to higher levels These 
observations suggest that through a study of a more extensive series of 
such cases important evidence as to the existence and the nature of human 
renal hypertension may be obtained For this leason the data on these 
cases are felt worthy of report 

Case Reports 

Case 1 J C , a white female child, aged two years, was admitted to the Um- 
\ersity Hospital because of a mass m the right abdomen, noted first nine da}S 
previously and because of hematuria of 24 hours’ duration The history otherwise 
was of no significance On examination the mass was found to fill the right abdomen 
from the costal margin to the iliac crest It caused a visible protrusion of the 
abdominal wall An intravenous pyelogram showed no filling on the right side 
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The blood pressure of tins child (figure 1) and of the later cases was determined 
with a mercury manometer with a 3 inch cuff with due care to record only pressures 
taken when the child was quiet Blood pressures are taken routinely on the pediatric 
service A pressure of 90 nun systolic and 60 diastolic is considered normal for tins 

age - 3 » 4 

This child’s pressure before operation was between 150 mm and 180 mm systolic 
and the diastolic was consistently over 110 mm The consistency of the elevation 
of the pressure is noteworthy Frequent readings throughout the day w’ere taken 
but no evidence of abrupt variations nor of paroxysmal elevations was obtained 

Study of the renal function showed a two hour phthalem excretion of 80 per 
cent the specific gravity in the Mosenthal test ranged between 1 018 and 1 032 
the non-protein nitrogen w r as 21 mg per cent The hypertension, therefore, bore no 
relation to faulty renal excretory function 

The heart on physical examination and by teleoroentgenogram was not enlarged 
and the sounds were normal The electrocardiogram, however, showed left axis 
deviation and a deep Q, The retinal arteries showed no change 

Nineteen days after admission an attempt was made to remove the tumor surgi- 
cally The greater part of the encapsulated mass occupying the site of the right 
kidney was taken out, but because of the friability of the tissue and the bleeding 
encountered a portion had to be left Within a few' days after operation the child 
showed definite improvement She was alert, interested in her playthings and took 
nourishment with good appetite This period of clinical improvement lasted some- 
what over two weeks Then she began to drift down hill Palpable evidence of 

BLOOD PRESSURE CHART 



‘JUNC 


Fig 1 Blood pressuie chart in Case 1 

recurrence w r as noted at the end of the third week and by the time death occurred 
from cachexia and bronchopneumonia, three months after operation, the right ab- 
domen was again filled with a large mass It may be seen on the chart (figure 1) 
that following operation during the period of clinical betterment the blood pressure 
was distinctly lowered, falling to 130 systolic and 100 diastolic, but that as the tumor 
again increased m size the blood pressure gradually rose and reached its former high 
level, in a period when the child exhibited marked emaciation and weakness 

The tumor tissue removed at operation w'eighed 500 gin Sections (figure 2) 
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showed numerous epithelial elements arranged m tubular, cystic and glomerulus like 
structures, embedded in a matrix of myxomatous and spindle cell connective tissue 
Muscle fibers were noted m frozen sections The tumor tissue was very vascular 
Large areas of necrosis and of hemorrhagic infiltration were observed The patho- 
logical diagnosis was “A typical embryonal adeno-myo-sarcoma, or Wilms tumor” 


I 



Fig 2 Section from tumor mass in Case 1 

In an attempt to discover the nature of the pressor action of the tumor, gross 
serial sections of the mass were carefully studied and numerous blocks taken and 
sectioned to see whether adrenal medullary or cortical tissue or aberrant chromaffine 
cells were present None was found Moreover, immediate extraction of two 
samples of fresh tumor tissue was carried out by Dr Wm H Schultz The pressor 
effects of these extracts on intravenous injection were tested m young dogs and found 
to be ml The extracts gave no color reactions for adrenalin and no adrenalin 
reaction on intestinal or virginal uterus muscle strip preparations 

An autopsy of this patient showed a massive tumor recurrence weighing 1860 
gm The left kidney and both adrenals were found normal grossly and micro- 
scopically The heart weighed SO gm which is normal for this age The larger 
arteries showed no gross evidence of arteriosclerosis 

Case 2 B C , a colored male child, aged two years, was admitted to the Uni- 
versity Hospital in May 1935, because of hematuria of 48 hours’ duration The 
past history contained nothing significant aside from rather numerous respiratory 
infections The child was normally developed for the age On palpation of the 
abdomen a globular mass was felt on the right side extending from the costal margin 
to the crest of the ilium An intravenous pyelogram showed marked dilatation of 
the pelvis and calyces of the greatly enlarged right kidney For four days after 
admission the patient had a severe hematuria with a considerable total loss of blood 
This child’s systolic pressure varied between 120 and 140 mm and the diastolic 
between 80 and 100 mm (figure 3) This is a well marked though not severe hyper- 
tension, when one considers that a pressure of 90 systolic and 60 diastolic is normal 
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for this age period This elevation of blood pressure was continuous during the 
month preceding operation 

As in the first child there was no evidence of depression of renal function me 
phthalein output in two hours on two tests was 65 per cent and 80 per cent The 
non-protein nitrogen was 26 mg pei cent A range of specific gravity between X Gl- 
and 1 028 was noted 

The physical examination of the heart and the teleoroentgenogram did not give 
evidence of any cardiac enlargement The electrocardiogram did not show left axis 
deviation and was otherwise also quite normal The retinal arteries showed no 
changes 



One month after admission an operation was performed, a large encapsulated 
tumor arising from the right kidney was found Kidney and tumor were removed 
m toto (figure 4) The child stood the operation very well, the post-operative healing 
was uneventful and the child was discharged from the hospital 15 days later There- 
after the patient was seen at intervals in the out-patient department over a period of 
seven months The blood pressure was normal, 88 systolic and 60 diastolic, until 
in the sixth month when it began to rise and m the seventh month again reached 
its former hypertensive level At this last visit a palpable mass was noted at the 
site of the former tumor Unfortunately, the parents refused to return the child to 
the hospital , moreover they moved their residence and all attempts to trace this case 
further were fruitless 

The tumor removed at operation from this case was a globular mass replacing 
the middle section of the right kidney The growth vas made up of rather uniform 
oval or spindle cells, without bundling, but instead rather indiscriminately scattered 
through a fibrous stroma Hyalinized areas were observed, vascularity was not a 
prominent feature Only scant adenomatous structures were noted The pathological 
diagnosis was “ A fibrosarcomatous variant of the Wilms tumor ” 

Case 3 R R , a white male infant, aged two months, was admitted to the 
Mercy Hospital with the history of increasing abdominal enlargement for one month 
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The child showed marked malnutrition and the greater part of the abdomen was 
occupied by a large firm mass The presence of a few red blood cells in the urine 
and the lack of filling of the right pelvis and ureter on intravenous pyelography 
indicated that the mass arose from the right kidney 

Sixteen days after admission, through the kindness of Dr Edgar Friedenwald, 
one of us was enabled to begin determinations of this child’s blood pressure (figure 
5) It was found to range between 106 and 116 mm of Hg systolic and between 
85 and 90 mm diastolic The normal mean pressure for this age as determined 


CASE 4 JR BLOOD PRFSRURF CHART 
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Fig 6 Blooa pressure chart in Case 4 

in a series of cases (by J E B ) is 78 systolic and 56 diastolic Hence this child’s 
pressure m spite of its cachectic state was elevated to a level corresponding to 150* 
systolic and 100 diastolic m an adult The level of the pressure was not affected by 
a period of irradiation of the growth which very greatly reduced its size This 
treatment together with small transfusions was given m preparation for operation 
but three months after admission the infant was carried off by an acute diarrhea 
At autopsy the remaining mass weighed only 110 gm The right kidney was 
almost completely destroyed The tumor tissue showed marked necrosis, cystic 
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degeneration and hemorrhagic infiltration The microscopic sections showed sparse 
epithelial tubular-like structures in a stroma of spindle cells and myxomatous tissue 
The left kidney and both adrenals were normal 

Case 4 J R , a white female child, aged two years, was admitted to the Mary- 
land General Hospital m November 1936, because of a painless enlargement of 
the abdomen of six weeks’ duration On examination a large nodular mass was 
found occupying most of the left half of the abdomen An intravenous pyelogram 
showed no visualization of the left kidney pelvis The urine examinations were 
negative The non-protein nitrogen was 22 mg per cent Operation revealed a 
large tumor of the left kidney which had broken through its capsule in several 
places This was removed Recovery was uneventful Five months later the 
patient was readmitted with a large palpable recurrent mass At this time through 
the kindness of Dr R P Bay, one of us was able to make repeated determinations 
of the blood pressure (figure 6) These showed that the systolic pressure ranged 
consistently between 140 and 150 mm of Hg and the diastolic between 100 and 112 
mm 



The tumor from this patient was partly cystic and partly solid A gelatinous 
tissue occupied the cystic area The more solid tissue contained numerous epithelial 
elements surrounded by a fibromuscular stroma very characteristic of embryonal 
adeno-myo-sarcoma or Wilms tumor 

Case 5 M H , a colored male child, six years of age, was admitted to the Uni- 
versity Hospital on January 5, 1937 with a complaint of enlargement of the abdomen 
which had been first noted approximately one year earlier During this interval 
vague complaints of abdominal pam of no definite type had been made Within the 
two months prior to hospitalization, the abdomen had greatly increased m size It 
was stated that constipation had been present since birth and that the child had suf- 
fered with occasional respiratory infections Otherwise the history contained noth- 
ing of interest 

On examination the child was well nourished A mass was palpable m the left 
flank extending to slightly bejond the midline medially and from the costal margin 
above, downward almost to the crest of the ileum It was globular, hard, freely 
movable, non-sensitive and of e\en consistencj The edge of the liver extended two 
fingers-breadth below' the costal margin in the nipple line Both intravenous and 
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retrograde pyelography failed to show any filling of the left kidney pelvis The 
right ureter and kidney pelvis were normal m outline A clinical impression was 
that the tumor arose from the left kidney and was probably a Wilms tumor 

The blood pressure m this child on admission was 160 systolic and 124 diastolic 
(figure 7) The pressure remained consistently elevated throughout the five months’ 
stay of the patient in the hospital As terminal cachexia set in there was an appre- 
ciable decrease in both systolic and diastolic pressures, but, as may be seen from the 
blood pressure chart, neither ever attained normal levels The steadiness of the blood 
pressure level was rather striking for a child of this age On one occasion readings 
were made every two hours for sixteen hours (figure 8) and showed very slight 
variations 

Very numerous urinary examinations m this patient’s case failed to show any 
abnormalities Concentration tests showed a range of specific gravity between 1 024 
and 1 030 on one test and of 1 012 and 1 023 on a second test The urea clearance 
was 80 to 87 per cent The phthalein output was 70 per cent in two hours , the non- 
protein nitrogen 24 to 32 mg per cent 

Examination of the heart showed clinically no evidence of enlargement, nor 
change in the rhythm or character of the heart sounds The electrocardiogram was 
reported as normal and the teleoroentgenogram showed a normal cardiac outline 
The examination of the ocular fundi on admission did not show any vascular changes, 
but later in the patient’s course it was noted that there was some increased tortuosity 
of the arteries and an increase of the light reflex 

For a period of six weeks after admission the child was treated with roentgen 
irradiation of the tumor Nevertheless, during this time the liver increased markedly 
m size, extending downward into the right flank The left eye began to show prop- 
tosis and vision in this eye was lost These changes were taken to indicate metastatic 
growths in the liver and in the left orbit Roentgen-ray of the skull did not show any 
bone metastases 

An exploratory laparotomy now revealed a very vascular mass involving the 
left kidney region and extending across the midline to blend with an ill-defined growth 
apparently invading both the liver and the right kidney No tumor tissue was 
removed 

The subsequent course was entirely downhill with increasing cachexia, increasing 
enlargement of the abdomen and extension of the orbital metastases downward into 
the nasal cavity The child died 151 days after admission Because of the interest 
attached to the widespread metastases in this case, complete autopsy findings are 
appended 

Autopsy June 3, 1937 Pathologist Dr M S Sacks The body is that of a 
young negro male child measuring 105 cm in length It is markedly emaciated 
The head and scalp show no changes There is marked proptosis of the left eyeball 
The right eye shows no changes Examination of the mouth reveals a small cauli- 
flower-like lesion in the hard palate which measures approximately 1 cm in 
diameter The chest is emaciated and the abdomen is markedly distended There is a 
partially healed left paramedian incision The external genitalia reveal no chang 
There is no external lymphadenopathy, jaundice or edema 

The subcutaneous tissue is practically devoid of fat The musculature of the 
thorax and abdomen is pale, thin and flabby On opening the peritoneal cavity there 
is a gush of clear yellow serous fluid This is present to the extent of about 200 c c 
The liver is seen to occupy almost the entire upper half of the abdomen It extends 
down for a distance of 12 cm below the right midclavicular line There is a 
second mass noted in the left flank and as a result of the presence of these masses 
the entire gastrointestinal tract is pushed downward to the right 

The anterior chest plate is removed and both pleural cavities are seen to be free 
of fluid or adhesions The pericardium is smooth and glistening but is somewhat 
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CASE MH 
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HOURS 

Fic 8 A two-hourly blood pressure chart in Case 5 

distended by an excess of clear yellowish serous fluid The thymus is quite small, 
it occupies its usual position and reveals no gross changes 

Hcait Weight 110 grams The epicardium is smooth and glistening The heart 
appears to be of normal size There is some dilatation of the right ventricular 
CTufs The m\ocardium has a homogeneous pinkish gray appearance and presents 
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no gross pathologic change The endocardium both mural and valvular shows no 
change 

Aorta The aorta is small — of normal caliber, very elastic and presents no mtimal 
changes 

Lungs Right weighs 250 grams— left 200 grams Both lungs are removed 
together with the trachea The trachea is patent throughout and examination of its 
mucosa reveals no pertinent changes The tracheobronchial lymph nodes are found 
somewhat enlarged , these have a dark red, almost hemorrhagic appearance , they are 
soft and measure up to 2 cm in length Left lung Examination of the pleural sur- 
face reveals it to be glistening but to be studded by multiple nodules of varying size, 
some of which are sessile and some pedunculated These nodules vary in size up to 
5 cm m diameter They are soft and have a pinkish red appearance Some have a 
distinctly cauliflower-like appearance They are found on all surfaces of the lung 
On cross section all lobes have a pinkish gray dry appearance and numerous nodules 
are noted projecting from the cut surface The lobes are distinctly less crepitant 
than normal The right lung piesents an essentially similar appearance One nodule 
on the pleura of the right lung lias a multilocular cystic appearance On puncturing 
these cysts they are seen to contain air 

Livei 11ns organ is tremendously enlarged and weighs 2,700 grams Its con- 
tours are markedly distorted by the presence of numerous, roughly circular, metastatic 
nodules measuring up to 7 cm in diameter These nodules are soft, have a yellowish 
gray color, with thin red streaks running through them, which tends to give them 
the appearance of the cut surface of an orange On section it is noted that these 
masses have displaced the vast majority of the parenchymal cells They have a 
similar appearance on cut surface The gall-bladder and biliary passages present 
no gross pathologic change 

Kidneys Right weighs 110 grams — left 1,000 grams Right kidney This organ 
has been markedly compressed and flattened in its anteroposterior diameter by the 
overlying markedly enlarged liver It can be readily separated from the overlying 
liver The capsule strips with ease revealing a pale grayish-red smooth surface 
On cross-section the architecture is seen to be very indistinct The calyces and pelvis 
are of normal size — smooth and glistening — and show no changes The ureter is 
patent throughout and of normal size 

Left kidney This kidney measures 18 by 12 5 by 7 cm The greater part of 
the kidney parenchyma has been replaced by a large firm grayish yellow tumor mass 
At the lower pole may be distinguished a small fragment of pinkish red tissue which 
bears a resemblance to normal tissue The entire tumor mass and kidney are covered 
by a dense grayish white capsule The ureter, which is of normal size, may be seen 
entering at the lower pole of this mass On cross section the cut surface of the 
tumor has a somewhat lobulated, yellowish-gray, moderately firm appearance At 
the extreme lower pole may be noted a section of recognizable kidney parenchyma 

Adi ends The adrenals occupy their normal position but both are markedly 
flattened out The right adrenal on section possesses a definitely recognizable cortex 
and medulla The left adrenal can be separated with ease from the underlying kidney 
tumor mass and it possesses a grayish-brown homogeneous appearance on cut sec- 
tion, without distinguishable cortex and medulla 

Bladder The bladder is small, contracted, empty Examination of its mucosa 
reveals it to be smooth, gray and glistening 

Spleen Weight 70 grams It is firm, the capsule is smooth and taut On section 
the pulp is dark red The Malpighian bodies may be readdy distinguished 

ana eas Weight 30 grams There is no external abnormality and cross section 
reveals no change from normal 
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Gasti omtcstinal Tiact The esophagus is patent throughout and reveals no 
changes The stomach is contracted The rugae are prominent but no gross lesions 
are evident Examination of the mucosa and wall of the remainder of the intestinal 
tract reveals no changes until one comes to the descending colon The wall here is 
somewhat thicker than normal The mucosa has an edematous appearance and under 
the serosa may be noted multiple small petechia-like areas occurring in large numbers 

Lymph Nodes The peripancreatic lymph nodes display a red hemorrhagic ap- 
pearance, they are somewhat larger than normal On cross section they present a 
red granular surface 

Head Not opened 

Anatomical Diagnosis 

Embryoma (Wilms tumor) left kidney, with metastases to liver, lungs, parietal 
and visceral pleurae, palate, left orbit, peri -pancreatic and tracheo-bronchial lymph 
nodes , proptosis, left eyeball , ascites (200 c c ) , pulmonary atelectasis, partial, 
bilateral, partially healed left para-median surgical incision, emaciation, extreme 

Mici oscopic Notes 

Heait This section of left ventricular myocardium shows well preserved muscle 
fibers which are apparently moderately hypertrophied The epicardium is seen to 
contain a moderate amount of fat Cross sections of coronary vessels seen here 
show no thickening of their walls There is no scarring or increase in interstitial 
tissue 

Lungs (two sections) These sections show an air containing tissue Occasional 
groups of alveoli are collapsed but these seem to be in proximity to tumor nodules 
The interalveolar capillaries are congested The bronchioles are normal histologi- 
cally Scattered throughout the parenchyma and also arising from the visceral 
layer of pleura are noted fairly numerous nodules composed of neoplastic tissue 
The nodules are of varying sizes and display a structure which varies from a densely 
cellular compact tissue to one composed of loose, anastomosing cords of cells These 
nodules are extremely vascular and are composed of cells possessing no distinct 
cytoplasmic boundaries, which have a small, somewhat vesicular oval nucleus Such 
cells form wavy strands of tissue intermingling in all directions No distinct epi- 
thelial elements aie present A very scant, underlying acidophilic stroma is noted in 
some areas 

Live) Three sections are examined One shows the unmvolved parenchyma and 
the other two are portions of the large metastatic nodules The parenchyma proper 
displays no disturbances of architecture The liver cords are perhaps somewhat 
Compressed and there is slight congestion of the central venules Scattered cells show 
nnld fatty changes The tumor nodules have a distinctive structure One sees here 
narrow, anastomosing bands of cells, with elongated spindle-shaped nuclei often 
displaying a prominent nucleolus These bands are separated from each other by a 
pale, relatively acellular, loose alveolar -like type of tissue The nodules are quite 
vascular They have apparently compressed and destroyed the liver parench} ma 
previously present 

Spleen This section shows a cellular pulp which is moderately congested The 
venous sinuses are patent Malpighian bodies are numerous and of normal appear- 
ance Some display germinal follicles No evidences of neoplasm noted 

Panel cas This section reveals evidence of moderate postmortem autolysis af- 
fecting the acinar and islet epithelium No vascular wall thickening is present 

Lai gc Intestine This section shows a well preserved mucosa and no histological 
changes in the other lajers Several arterioles are observed in the mesentery and 
none of these shows any marked intimal thickening 
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Kidney (a) Left — This section reveals no disturbance of the normal architec- 
tural patterns The glomeruli are numerous Epithelium of convoluted tubules 
shows moderate swelling and some granularity of the cytoplasm No interstitial 
changes are present The arterioles display no changes 

( b ) Right — This section displays a narrow peripheral strip of kidney paren- 
chyma with several processes extending dou nward into a tumor mass The glomeruli 
are small and compressed and there is a marked increase in interstitial fibrous tissue 
Many tubules are obliterated and those remaining are narrowed and compressed 
The tumor boundary is well defined The neoplasm itself shows an abundance of 
relatively cellular fibrous tissue between the bundles of which are narrow strands of 
hyperchromatic cells of a similar appearance to those described above No epithelial 
elements are present here and the striking thing is the abundance of fibrous tissue 
Adi cnals Three sections are studied, representing portions of both adrenals 
These sections reveal narrowung of the entire gland wdnch is particularly marked on 
the left The narrowing results in giving the glands an appearance of being all 
cortex Moderate postmortem autolysis is noted Several small cortical adenomas- 
are present No evidence of neoplastic change present 

Lymph Nodes Three sections examined One displays no neoplastic involve- 
ment, but instead shows a markedly congested medullary portion (probably peri- 
pancreatic in location) In the other sections neoplastic tissue, chiefly fibrous in 
nature, has invaded the glandular structure 


Assay of Tumor Tissue 


Through the kindness of Dr John C Krantz, Jr , of the Department of Pharma- 
cology, the following studies w'ere made to determine the presence of adrenaline or 
of an> other pressor substance in the tumor tissue 

Twenty-five grams of fresh tissue representing different portions of the tumor 
W'ere finely minced agitated briskly for one-half hour with 100 c c of normal salt 
solution, strained and centrifuged The faintly opalescent liquid obtained gave a 
positive test for adrenaline with the Fohn-Cannon-Dems reagent The intensity 
of blue corresponded to about a 1 10 8 adrenaline This reaction is not specific for 
adrenaline The Vulpian reaction (FeCl, green color — specific for catechol deriva- 
tives) was negative Comessatti reaction (pink with sodium acetate and mercunc 
chloride) was negative 

Dog — light ether anesthesia — normal carotid BP 150 mm Hg 


Injections 05 cc 1-10 4 adrenaline 
10 cc 1-10" adrenaline 

1 0 c c tumor extract 

2 0 c c tumor extract 
5 0 c c tumor extract 
5 0 c c tumor extract 
5 0 c c tumor extract 

The dog’s B P was still sensitive to adrenaline 


20 mm rise in B P 
4 mm rise m B P 
no change 
no change 
no change 
no change 
no change 


Ten cc of the extract were shaken briskly with activated charcoal (adsoiption 
of histamine, adenosine, adenylic acid and other depressors) The filtrate (5 cc) 

was twice injected into the same dog— there w'as no rise m blood pressure 

The animal experiment along with the negative chemical tests indicate the absence 
of adrenaline in the tumor, and of any pressor substance extractible by slightly 
acidulated saline solution 


Discussion 

The kidney is the most frequent site of neoplastic disease m infancy 
and childhood and tumors of the kidney account for approximately 25 
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per cent of all the malignant growths occurring in this penocl The com- 
monest renal tumoi at this age is a mixed tumor, named from its structure 
embryonal adeno-myo-sarcoma, but also frequently designated as the Wilms’ 
tumor Mixter, 7 m computing the frequency of this tumor, found 41 renal 
growths m 22,000 admissions to the Children’s Hospital in Boston, of 
which 30 were of the Wilms type These tumors are, as a rule, encap- 
sulated, oval to globular m shape, solid and variously subdivided into lobules 
The tumor formation is usually separated by a layer of fibrous tissue from 
what is left of the kidney in which it has developed The kidney tissue is 
usually atrophied to a greater or lesser extent by pressure but otherwise 
shows no abnormalities Microscopically the growths are composed of so 
many different types of tissue and exhibit such different degrees of differ- 
entiation that no single morphological description will apply In general, it 
may be stated that they are composed of a mixture of tissues m which are 
found nonstriated muscle, fibrous and myxomatous connective tissue and 
complex arrangements of epithelium suggesting glomeruli and tubules 
Adipose tissue and cartilage may also be found The origin of the tumor 
is undoubtedly from fetal rests Wilms, Birch-Hirschfeld, Busse, Ewing 
and others have offered various theories as to their origin, the only resultant 
agreement being as to the embryonic nature The tumor is essentially mal- 
ignant, metastases occurring mainly by the blood stream and usually affect- 
ing the liver and lungs, rarely the opposite kidney Widespread metastases, 
such as occurred in M H (Case 5), are unusual Since the growth of 
these tumors is usually asymptomatic, they are, as a rule, quite large when 
diagnosed Therapy by irradiation followed by operation is recommended 
but rarely results m cure 

We ha\e not found m the literature any earlier observations upon the 
association of arterial hypertension with embryonal adeno-myo-sarcoma 
We do not, of course, feel that the constancy of this association can be con- 
sidered established until a large series of cases has been observed It seems 
important that this fact be determined for if the association is a constant 
one it will become more likely that the tumor tissue itself is the cause of the 
hypertension, whereas if hypertension is found m only a certain percentage 
of cases with Wilms’ tumor, as is the case m the hypertension of polycystic 
kidneys, pyelonephritis and urinary back piessure, it will appear more likely 
that its cause must be sought m some occasional complication of the tumoi 
growth such as disturbances in its arterial supply, necrosis of tumor tissue, 
etc Our own endeavors to find a pressor substance m the tumor tissue oi 
the inclusion within it of aberrant chromaffine tissue have given negatnc 
results 

The question arises whether the hypertension might be due in these cases 
to the kidney tissue damaged by pressure from the tumor growth rather 
than by the tumor tissue itself In our second case, B C , the entire kidney 
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containing the growing tumor was removed surgically (figure 4) , neverthe- 
less, the recurrent giowth of tumor tissue led to a return of the hyper- 
tensive state 

That the hypertension in these cases w as in some way a consequence of 
the tumor growth seems to us a leasonable conclusion from the facts pre- 
sented In the first place, the possibility that the association of the two 
conditions was an accidental one must be considered very remote ITypei- 
tension in infancy 8 0 10 ’ 11 is quite a rarity and when found has usually been 
accompanied by glomerulonepln ltis or chronic pyelonephritis or in isolated 
cases by adrenal medullary tumors, brain tumors or coarctation of the aoita 
In our cases, no evidence of nephritis was present in life, renal function was 
unimpaired and in three cases at autopsy the remaining kidney was histo- 
logically normal In these three autopsied cases likewise the adrenals 
showed no abnormality There was no evidence of ui inary back pressure 
In two cases the aorta was examined and found normal There was no 
evidence to suggest an intracranial lesion In brief, then, complete exam- 
ination in three cases and such data as we possess on the other two do not 
afford any other explanation than the tumor for the h) pertension 

Moreover, in two cases the removal of the tumor was followed by a 
significant fall m blood pressure In the second case, in which the removal 
was apparently complete, the blood pressure fell to normal levels and re- 
mained there for some months Finally m both of these cases recurrence 
of the tumor growth was accompanied by a return of the hypertensive state 
It is of particular interest, we feel, that a unilateral renal lesion should 
cause elevation of blood pressure In experimental hypertension a perma- 
nent elevation has rarely been obtained except when both kidneys have been 
damaged It is of interest also that the level of the elevated blood pressure 
is quite steadily maintained 

We feel that the tumor tissue m these renal tumors has a property pos- 
sessed by renal tissue when it has been altered by certain types of damage — 
that is, the property of causing, through as yet unknown mechanisms, an 
abnormal elevation of arterial pressure These observations of the relation 
of these renal tumors to hypertension furnish new support to the view that 
there are clinical forms of high blood pressure of primary renal causation 
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MEDICAL SHRINES - 

Remarks at the Annual Banquet of the American College of Physicians 

1937 

By Logan Clendening, M D , F A C P , Kansas City, Missoini 

Tonight it is my purpose to discuss with you some memories of our 
past — the past of medical science and of medical service Specifically, I 
want to discuss the memorials of the men and institutions that made that 
past — memorials m the form of hospital or university buildings, or m the 
form of statues of the great men and women of our tradition, their birth 
houses appropriately marked, or their graves properly inscribed 

And I want to suggest that it is a function of this College to encourage 
the memoriahzation of our American medical shrines In our restless and 
changing country the dwellings and haunts of our pioneer physicians dis- 
appear, and all relics and reminiscences of them become scattered or lost 
Do we not owe it to them at least to collect their records while those who 
can recall the past are still here to help us ? 

Do not be alarmed 1 I do not intend to desecrate the post-prandial 
ruminative mood which sits so becomingly on your genial countenances, my 
learned fellows, by suggesting a subscription All I ask is your moral sup- 
port of the work of the local profession, whose duty it should be to do this 
work in each community And moral support is a commodity easy to do- 
nate, even in the after-dinner glow 

For the past decade and a half, I have spent a considerable portion of 
my life wandering over the face of the earth seeking out and studying these 
memorials They are not always easy to find They are not usually reg- 
ular objects of sightseeing, nor frequently given prominence in the guide 
books Statues of generals and kings and lawyers theie are, as you know, 
aplenty physicians and scientists are hard to find But there comes a pe- 
culiar satisfaction when you do find one It is possible for mankind to 
remember gratefully the events that really contributed to civilization as well 
as battles 

For instance, I was walking a year or two ago in the majestic old 
eighteenth century city of Bath, around the Circus that once was and still 
is a fashionable crescent of residences I had noticed a small plate affixed 
to one door which announced that this house was once the residence of 
Richard Brinsley Sheridan, so I became interested m reading these notices 
Suddenly I found myself peering at a silver plate which marked the home 
of Caleb Hillier Parry, 1756-1822 How many visitors to that Athens 
of the West would know of the achievements of “ the distinguished old 
Bath physician, as Osier called him, he who described the combination of 

* Read at the St Louis Meeting of the American College of Physicians, April 22, 1937 
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exophthalmos, goiter and tachycardia, he who was the friend of Jenner, to 
whom the Inqimy is dedicated ? And yet to those of us who do know the 
man, the thought that someone had the pride and took the trouble to point 
out his earthly residence, is moving and warming 

Various communities differ somewhat in their feelings towards their 
illustrious dead Last year I determined to visit Berkeley m Gloucester- 
shire, the birthplace and the scene of the labors of Edward Jenner We 
established ourselves at Bath as headquarters for the trip and the word 
“ established ” bid fair to be very accurate We were greeted on our first 
day with a steady, grim downpour of ram And such wet ram — you could 
hardly cross the street without being drenched We stayed in our room 
with a fire of channel coal (sixpence extra a day) and we stayed there for 
several days while the weather gave an example of what it could really do 
to be nasty At last a morning of semi-sunshine gulled us into taking the 
bus for Bristol A fine drizzle greeted my attempts to find the birth house 
of Richard Bright, and by the time we had seated ourselves in the Gloucester 
bus the landscape was awash again At Berkeley it did threaten to clear 
and remembering the traditions of the excellent cuisme enjoyed by that 
convivial medical society of which Jenner was the moving spirit when it 
met at the Berkeley Arms, I ordered lunch and inquired the way to the local 
mementoes of Jenner The landlady looked blank and asked me to repeat 
the name I did so, adding the information that he had introduced vaccina- 
tion against smallpox She said she thought he was dead I replied that 
I feared so, too, but would like to see his grave, or statue, or house She 
said she didn’t hold with vaccination herself but there was a stable boy who 
specialized m such matters 

While I awaited the arrival of the learned stable boy, I asked for a guide 
book A pamphlet on Berkeley was procured, most of the contents of 
which were devoted to a description of Berkeley Castle, the seat of the Earls 
of Berkeley, and the principal distinction of which is that it contains a dun- 
geon where the first Prince of Wales starved to death There was also a 
brief account of Jenner, referring to his grave m the chancel of the church 
The learned stable boy having arrived, would not commit himself to an) 
definite information but ventured the remark that “ Vicar would know ’ 
and conducted us to the bottom of a lane whence we could see the Church 
of St Mary’s and the vicarage 

As nearly as I could understand, I was told that the Vicar was away 
birdnesting This was finely m the tradition of Jenner’s paper on the 
cuckoo, but considering the weather, seemed to be carrying a tradition some- 
what too far By wandering around I suddenly came face to face with the 
thatched cottage where Jenner took the lymph from the hand of Sarah 
Nelmes to inoculate James Phipps I recognized it from the model repro- 
duction in Burroughs, Wellcome’s exhibit at the Chicago Century of Prog- 
ress Exposition, and it is well I had been there because no plaque or plate 
or notice indicates why this fragile structure is preserved or what happened 
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there By Sherlockian cunning, we found the tomb It is maiked simply 
“ Edw 7 ard Jenner ” and his dates I liked that, but nowhere else in Berkeley 
is his name seen , there is not a statue or a tablet or a stone to one of the 
gieatest Englishmen who ever lived 

We returned for lunch, but alas for the enthusiasms of biographers 
when they describe their hero’s meals The dining room at the Berkeley 
Arms was as cold as an enthusiastic New 7 England audience The napkins 
were heavy with the damp chill of mortality The soup reminded us of 
the Irish famine victim’s complaint about the relief kitchen, which Stokes 
liked to recite — “Soup, is it? Shure ’tis nothing but a quart of w 7 ater 
biled dow r n to a pint to make it sthronger ” There w 7 as a piece of fish of 
the whiteness of virgin snow 7 , w 7 hich had been boiled until e\ ery vestige of 
animation had long since departed, and by its side with a thick white sauce, 
over the surface of which the congealing process of coagulation had done 
its deadly w 7 ork That sauce tempted me and while the waitei w 7 as out of 
the room I inserted my clinical thermometer into its center I record as a 
solemn fact that the temperature was exactly 54 degrees Fahrenheit 

Do not mistake me I admire the English And the thing I admire 
most about them is their ability to live in England And, furthermore, to 
me the greatest Englishmen w 7 ho ever lived are those great and great-great- 
grandparents of mine w r ho left England and settled m this land of furnaces 
and bathtubs, of sunshine and shad roe, of ice and mint, of cheap cigars 
and good coffee, and silk hats only on formal occasions 

I had a Scotch highball for dessert at the Berkeley Arms and then found 
there was no bus to Gloucester until morning But no enticement would in- 
duce me to try the sheets after sampling the napkins and I hired a car from 
the garage (Hired 7 We nearly bought it) and set off Then the heavens 
really opened The vale of Gloucester may be as beautiful as the Cotswald 
poets say, but for me it is a vale of tears In Gloucester Cathedral there is 
a figure of Jenner and a window dedicated jointly to him and his friend and 
biographer, John Baron 

I thought on my journey home that someone should begin an agitation 
for a memorial in his own home for Jenner But then a restraining thought 
cooled me off Perhaps they don’t want it One would have to approach 
the Vicar of St Mary’s first Perhaps it would be better to turn the project 
over to an organized body — the College of Physicians and the British Med- 
ical Association 

By contrast is a visit I paid in Italy to Arezzo and asked the hotel pro- 
prietor where Francesco Redi lived His face lit up He took me by the 
arm He said something to the cafe loungers and they accompanied us 
excitedly into the street The priest joined us I was conducted to the Via 
Redi and directed towards the villa Soon I stood before two lovely old 
gates and passed up through the rows of cultivated plants until I stood at 
the entrance of a fine manor house There a maible plate proclaimed 
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Qui Nacque E Abito 
Francesco Redi 
Insigne Letterato E Poeta 
Sommo Nella Medicma 
E Nelle Scienze Naturah 

One could easily imagine as one stood looking over that peaceful farm 
how naturally the lord of the manor would turn to those studies m insects 
and spontaneous generation that made him sommo m medicma et scienze 
naturah 

A soft voice behind me said something, and I turned to find a woman 
dressed, almost shabbily, m that severe black dress which Italian women 
affect She had a shawl over her head and looked almost like one you used 
to see at Ellis Island Yet what she said was that he was an ancestor of 
hers and she graciously conducted me to the chapel where all the Redis, 
save, apparently, Francesco himself, are buried 

I do not say that this treatment is typical of the English and Italian at- 
titude towards their great dead, but it suggests a lesson to us 

What of the condition of our American medical shrines ? I suppose 
there would be a very general agreement that the most important American 
contributions to medicine were, first, the introduction of general surgical 
anesthesia, second, the foundation of the physiology of gastric digestion, 
third, the establishment of successful ovariotomy, fourth, the suggestion 
of the contagiousness of puerperal fever, fifth, the discovery of replace- 
ment therapy for diabetes , and, sixth, the discovery of specific replacement 
therapy for primary anemia Of equal importance as shrines of service 
are those institutions which have continuously, from their establishment, 
rendered such distinguished service to our people — our first hospitals, Penn- 
sylvania and Bellevue, and the Surgeon-General’s Library 

The South and the North share the honors of anesthesia The Massa- 
chusetts General Hospital, as you know, keeps alive the memory of that 
dramatic morning of October 16, 1846 At Jefferson, Georgia, Long is rep- 
resented by a granite shaft 

I have not been to Mackinac Island for many years and am indebted 
to Dr Carl S Cook of Mackinac Island and Dr A C Tiffany of Mackinaw 
City, Michigan, for the following information 

“ Alexis St Martin was shot June 6, 1822 in the basement of what is 
now the Early residence at the foot of the hill leading up to this old fort 
This building is still in excellent repair but gables have since been built out 
on the second floor Dr Beaumont first attended St Martin in this base- 
ment, but immediately moved him up to the hospital at the fort This hos- 
pital is a small one-story frame building within the fort walls It was used 
as the Post Hospital until 1858 when the Surgeon’s Hospital was built be- 
cause of need for more room Beaumont’s hospital was then used as the 
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quartermaster s store until the final evacuation of the fort in 1895 From 
then it stood \acant until 1923 when it was rehabilitated and restored as 
an emergency hospital An organization of Mackinac Island people and 
summer residents has equipped the old building with the necessary surgical 
appliances and it is now used for surgical emergencies The present operat- 
ing room is in the old part of the building, and the entire building has been 
refinished The hospital is now kept up by gifts made by summer visitois 
It is called Beaumont Emergency Hospital 

“ There is no plaque marking Beaumont’s home, but according to 
Meyer’s book on the life of Beaumont he lived in the east quarters of the 
Stone Barracks, still standing 

“ In 1900 a monument was erected to honor Dr Beaumont This was 
presented by the Upper Peninsula and the Michigan State Medical Societies 
This monument is placed just within the Fort walls facing the Straits of 
Mackinac ” 

The inscription on the monument says, “ Near this spot Dr William 
Beaumont, USA, made those experiments upon St Martin which 
brought fame to lumself and honor to American medicine Erected by the 
Upper Peninsula and Michigan State Medical Societies June 10, 1900 ” 

Our city of St Louis here where we meet tonight, was, for many years, 
the home of Dr Beaumont, but Missouri is neither the site of his birthplace 
nor the locale of those labors which made him famous His birthplace m 
Lebanon, Connecticut, is the site of a stone shaft, dedicated on June 29, 
'1926 

The third spot of first rate importance as an American medical shrine is 
Danville, Kentucky, where Ephraim McDowell performed the first success- 
ful ovariotomy In 1879, the Kentucky State Medical Society rescued the 
graves of Dr McDowell and his wife from imminent dissolution and erected 
monuments over them On this occasion Dr Samuel D Gross of Phila- 
delphia delivered the oration and Dr Lewis S McMurtry, afterwards presi- 
dent of the American Medical Association, accepted the gift in the name 
of the Kentucky State Medical Society 

Dr McDowell’s property — his residence and office, where this classic 
operation was performed — was for many years badly neglected, although 
not because of lack of effort on the part of the Kentucky State Medical 
Society and other interested organizations 

Dr Schachner, one of the biographers of McDowell, tells of visiting the 
house while it was a negro boarding house and as he was going upstairs 
the landlady pulled off a piece of lath from the disintegrating plaster wall 
and handed it to him as a souvenir 

Within recent years it has been possible for the McDowell Memorial 
Committee of the Kentucky State Medical Association to acquire this build- 
ing, and when I was there last fall it was in process of repair and reconstruc- 
tion In the course of the research work necessary to secure the plans for 
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the restoration, the fact was uncovered that the adjoining property, which 
is also in good condition, was McDowell’s Doctor Shop and Apothecary 
The committee is trying to raise sufficient funds to purchase this property, 
which will cost $3,000 00, so that the entire McDowell block may be re- 
stored For this work one of our guests at this convocation, Dr Irvin 
Abell, has been so largely responsible that it is a pleasure to record our in- 
debtedness to him 

The locale of Holmes’ work on puerperal fever is indefinite And there 
is no special single institution where Whipple, Mmot and Murphy’s work 
on liver in Addisonian anemia was completed But with this, as with 
Toronto’s honorable shrine of insulin, we can afford to wait a long time 
before it will be appropriate to memorialize them 

These are our proudest memories, but there are others, hardly less 
epochal ones It is appropriate to my subject tonight, since Dr Bradley is 
our president, to recall that in that part of Kentucky near Danville, that 
beautiful fertile region of the blue grass of Kentucky, there is, m Dr Brad- 
ley’s own city of Lexington, the site of the first medical college west of the 
Alleghenies and the fifth in the United States, Transylvania College 

The medical faculty no longer functions in Lexington, but there is a 
lemmder of this early center of medical education still intact Early in 
the nineteenth century the trustees raised a considerable sum and sent 
Charles Caldwell, Professor of Medicine, to Pans to purchase a library 
“ The time of my arrival m Paris,” he wrote, “ was uncommonly propitious 
for my purpose The wastelayings of the French Revolution had not en- 
tirely passed away The libraries of many wealthy persons had found then 
way to the shelves of the bookseller I found and purchased at reduced 
prices no inconsiderable number of the choicest works of the fathers of 
medicine from Hippocrates to the revival of letters ” These books are still 
in the general hbiary building of the University — a beautiful and typical 
collection of an eighteenth century physician’s books They cry out for 
proper housing 

From this area of Western Kentucky as a center, there came the pioneer 
medical profession of this part of the world — of Cincinnati, St Louis and 
Missouri Since we are meeting on the very ground which was the hub 
of the settlement of this western territory, may I venture to recall to you 
some recollection of the life and experience of our pioneer Missouri 
physicians ? 

I have here in my hand a little book, one of the rarest examples of 
Americana, which is entitled SAPPINGTON ON FEVERS It was 
printed at Arrow Rock, Missouri, m 1844 

Those of you (naturally I address particularly the Missouri part of our 
audience) who have visited Arrow Rock, which is about midway between 
St Louis and Kansas City in a beautiful rolling countryside reminiscent of 
the blue grass region of Kentucky, will remember the old Arrow Rock 
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Fig 1 John Sappington From the portrait by George Caleb Bingham 

Tavern which was close to the home of John Sappington, and which now 
exhibits a museum of his case books, saddle bags and other relics 

John Sappington was born in Maryland in 1776 His father joined the 
tide of western emigration and moved to Tennessee, settling m Nashville 
John Sappington studied with his father as preceptor and later was associ- 
ated with him in practice m Nashville In 1814 he rode to Philadelphia on 
horseback, where he attended for one year, from 1814 to 1815, a course 
of medical lectures and received a diploma from the University of Penn- 



1636 


LOGAN CLENDENING 


sylvania He heard the arguments for and against the violently depletive 
treatments that the followers of Rush and Cullen taught and practiced in 
the treatment of fevers Returning to Tennessee, he emigrated in 1817 to 
Missouri and located in what was then the western frontier settlement of 
Howard County Two years later he moved across the river and settled 
m Saline County, near Arrow Rock 

The medical problems of this territory were quite as grave as any other 
danger to which the settlers were exposed There was a well defined sickly 
season, starting m July and extending into September until the first frost 
Fever and chills were nearly universal visitations and the farmers expected 
so much incapacitation at this time that they made particular efforts to have 
their crops and other important matters attended to before the onset of the 
sickly season 



Fig 2 The Tavern at Arrow Rock, Missouri It houses many Sappington relics 

The cause of these fevers and agues was unknown Daniel Drake writ- 
ing in 1830, says “ There is a noxious gas given out throughout the great 
Mississippi Valley system which affects the people of the west and south ” 
This noxious gas theory is the one which gave malaria (mal air) its name 
Drake afterwards discarded this noxious gas theory 

In Morse’s “ Western Gazeteer ” in 1810, in regard to Louisville, Ken- 
tucky, it is said that “ its unhealthiness due to stagnating waters back of the 
town has considerably retarded its growth ” 

Early settlements m Howard and Saline Counties, Missouri, were fre- 
quentl) abandoned due to the prevalence of shaking agues 
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It is to the credit of Dr John Sappington, and it is the merit which 
has given Ins book permanent value, that he early recognized the specific 
therapeutic nature of quinine m these autumnal Valley fevers Let me em- 
phasize that it was quinine on which he relied Daniel Drake preferred, 
m many cases, Peruvian bark to quinine but Sappington wrote “ The names 
of Pelletier and Caventou, who first separated the pure alkaline salt, called 
quinine, from the bulky and inert mass m which nature had placed it, de- 
serve to be remembered with gratitude by all mankind ” 

In this particular community, contiguous to our meeting place tonight, 
Sappington’s influence was very strong It is not too much to say that his 
advocacy, m season and out, of the virtues of quinine did much to make 
this section a healthy place of residence 



He had by no means an easy time of it His few professional brethren 
had been strongly imbued with the virtues of the depleting system of Rush, 
under whom many of them had sat He probably shared, as Dr Thomas 
B Hall suggests, Oliver Wendell Holmes’ opinion of Rush’s epigram, 
“ Medicine is my wife and Science my mistress,” of which Holmes said, 
“ I do not think that the breach of the Seventh Commandment can be shown 
to have been of advantage to the legitimate owner of his affection ” 

Even so fair minded an inquirer as Dr Daniel Drake was unimpressed 
by Sappington’s ideas Drake was a great influence all over the Mississippi 
Valley in those early days 

His “ Western Journal of the Medical and Physical Sciences ” was a 
source of light and comfort to physicians all over the West At a time 
when the companionship and advice of fellow physicians was keenly missed 
on account of the sparsely settled land, the pioneer physician found in this 
journal both accounts of medical progress in the great centers of the world 

and also accounts of the local diseases of his own territory new, stiange 

and largely unrecorded in textbooks 
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These accounts came largely from the pen of Drake lnmself and were 
the basis for his really major contribution to medical science — his “ Prin- 

THE 

THEORY AND TREATMENT 

OP 

FEVERS, 


BY 

DR. JOHN S APPINGTON, 

SALINE COUNTY, MISSOURI. 


REVISED AND CORRECTED 
BY FERDINANDO STITH, M D , 

FRANKLIN, TENNESSEE. 


A Pan) may plant, an Apollos may water, but tbeincrease is of God —First 
Bpist Paul to the Orr^ Chap 2 d, 6th verse. 


ARROW ROCK 

PUBLISHED BY THE AUTHOR. 

1844 . 

Fig 4 Title page of Sappmgton on Fevers 

cipal Diseases of the Internal Valley of North America ” (1850) To col- 
lect material for this, Drake traveled restlessly up and down all our river 
valleys He visited Arrow Rock, Missouri, some time about 1835-1840, 
probably because he had heard of the fame of Dr John Sappmgton and Ins 
treatment of autumnal fevers Sappmgton condemned the depleting treat- 
ment of purging, vomiting and bleeding, because all that is necessary to 
effect a cure is quinine, “ one gram every two hours, day and night ” 

Drake records (p 170, Interior Valley) a \isit to Arrow Rock and a 
conrersation with Dr Price, who was Dr John Sappington’s son-in-law 
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ANTI-FEVER FILLS. 




DESCRIPTION AND TREATMENT OF INTERMITTENT, OR AGUE AND FEVER AND BILIOUS 
FEVER, AND ALSO DIRECTIONS FOR PREVENTING THEIR INCEPTION AND RETURN 


lit.— OF IHTEBMITTEKT, OS AQTTE ASS EEVEB. 

I oonsider *11 fever* of an intermittent character which cool 
off once in twenty-four hours, whether preceded by a chill or 
not, or whether tno chill and fever nse and continue together, 
or if there be no chill at all Sometimes fevers of this character 
continue twenty four or forty eight hours without an interims 
«ion,*ndsoineti'” 0 ** to ccUTsevery thirddayonly Kino tenths 
of the rovers of this State and most other States of this Union, 
partake more or less of this character, and in all their various 
appearances the treatment should be the same 
TBEATKE5T — If the patient prefers taking apuke or purge 
before he commences the use of this medicine, I have no objec- 
tion, hut it ia rarely if ever necessary A grown person will 
take for a dose a pill or common sued teaspoonful of the liquid* 
every two hours. Doth night and day, until the disease is broken, 
(always observing to shako the liquid before used,) and children 
will use leu in proportion to age, for instance, a child eight or 
ten yean old will take thirty or forty drop*, one of three or 
four yean old will take fifteen or twenty drone, and infanta three 
or four weeks old will take from three to sis drops, and repeat 
aad continue as recommended for grown persons Should the 
bows I* be too ooetlvo, or in other words, not purge once la 
thirty-six or forty eight houn, give broken doses of salts, or oil, 
or injections, and should they purge oftenor than twice in 
twenty four noun, give six or eight drops of laudanum two, 
three or four times a day until the looseness is restrained Diet 
to be such as is suitable for a tick person, drink cold water 

Sd.- BUJOTJB 1 ' BVBB . 

This Is a more obstinate and dangerous disease than Intermit- 
tent, or ague and fever, thore are generally throe or four days 
of Indisposition previous to the development of fever, and gen 
orally chilly sensations for a day or two after 

When, this disease is properly formed, it rarely yields to any 
treatment under eight or ten days, and sometimes a much 
longer time 

TBEATJCEHT — In the first stage of the disease, I give a 
puke or one or two small doses of calomel or some other medi 
dne that will operate upon the stomach and bowels, under any 
circumstances I object to giving more strong medicine, and am 
decidedly of opinion that a frequent repetition of them does 
more harm than good After thus operating on the stomach 
and bowels and even without it, if the patient has become weak 
from the duration of disease, I commence with the pills or drops 
and give a dose every two or three hours, with Virginia snake 
root or some other sweating tea, such as hyssop, sage, or balm 
Should the patient suffer much pain in the head, back, or else 
where, give twenty or twenty-five drops of laudanum at night, 
children should take less, corresponding to their ages Should 
the patient become debilitated from a continuation of the dis 
ease, and particularly if the hands and feet become cold, give 
* portion of toddy or wine every three or four hours, continu 
ing all the time the use of the pills or drops until the disease 
Is broken I would prefer the bowels to be in rather a costive 


than laxative condition, but should they become too Inactive 
give oil, or broken doses of salts snd injectibns, or if they be- 
come too loose, give six or eight drops of laudanum, two, three 
or four times a day, until the looseness is restrained Diet 
should be light, and taken often, but in small portions at a time , 
drink cold water 

33— OF PEEVEHTIHG THE IHOEPTIOH & BETUBH 
OF AGUE AND BILIOUS FEVEB8 

The remedy I recommend for the cure of these diseases, will 
prevent their formation if taken in time If used as a preven- 
tive, a person should take three or four doses a day for seven 
or eight days in succession, then discontinue it for ten or twelve 
days, when it will be again used aa above directed, and so on 
until the sickly season has passed by, persons residing in un- 
healthy situations, or travelling through sickly districts of 
country, will find the preventive plan greatly to their ad 
vantage To prevent relapses of ague and bilious fever, an 
individual would do well to take three or four doees of tho 
medicine a day until his strength and complexion are restored 
particularly if he baa had several relapses already 

The reader will find a considerable change made In these 
when compared with former directions, this has been produced 
from the feet that my work on r eyres Is now in general cir- 
culation, and that almost every onecan get a book who desnres 
farther Information on these or other fevers on which It treats 
Moreover, Physicians, Druggists, Apothecarlea, and many other 
Individuals, are now making and offering to the public, pills 
puimorting to De or the ssme materials andqnallty of mine and 
which in many instances, no doubt, are grratly weakened as well 
as adulterated, and believing that in this manner ftands will be 
ingeniously practiced, I have caused a fac simile of my signa- 
ture to be pasted around each box and these new directions 
will now accompany the genuine Sapplngton Anti Fever Pills, 
instead of being tied around them as heretofore 

These Pills I can recommend as being equal and similar In 
every respect to tho pills formerly sent out by me and that 
persons can avoid imposition by buying these pills instead of 
other pills of doubtful strength and purity 

As the community as well as the profession are partial to 
acting on the stomach and bowels with some purgative modi 
cine, and as I have admitted in my Treatise on Fevers that It is 
generally proper, and sometimes essentially necessary thatsome 
purgative medicine should be taken by the patient before he 
commences the use of my Anti Fever Pills, to removo any 
Indigestible or bad accumulation from the stomach and bowels. 
Dr Wn Price, of Arrow Rock, Mo , my son In law, has pre- 
pared what he conceives to be a suitable pnigatire for that pur 
pose, to accompany the Anti Fever Pills, and I am much in 
clined to the opinion that he can prepare as good a medicine 
of the kind as any other person — by my advice, however — to be 
taken as often only, and under such circumstances as is rccom 
mended in my Treatise on Fevers, or a» Is advised in the direc- 
tions around my Anti Fever Pills 


readily be prepared bv any one in tho 
add two common steed tablespoonfulB of 


bethurpmp^^^ 


January, 1848 


JOHN SAPPINGTON, Salmo Co , Mo 

Frio© One Dollap per Box. 


Fig 5 Advertisement of Sappington’s pills 
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He probably met Sappmgton, but apparently they conceived no high opinion 
of each other Drake learned nothing from Sappmgton’s advocacy of the 
specificity of quinine He recommends, under treatment of autumnal fever 
(p 782) catharsis with calomel and emesis with tartarized antimony, and 
bleeding This prepared the patient “ for the reception of the bark and 
other tonics ” Quinine he regarded as a tonic only His conception of 
the problem was far inferior to that of Sappmgton, the backwoods general 
practitioner, whose mmd went straight through to the conception of the 
specific action of the drug 

A recorded experience from a physician’s own lips of the classic form 
of treatment is that from Dr James C Finley who, m a medical periodical 
in 1830, told of his own experiences By his own direction he was vio- 
lently purged and had an emetic-cathartic administered This treatment 
was continued for six days when “ Dr Childers, a physician of great ob- 
servation and experience, who very kindly attended him during the re- 
mainder of his illness considered him to be out of danger and prescribed 
the Sulphate of Quinine ” He said his system was completely prostrated 
by the end of the third day He became delirious, which was attributed 
to the action of the quinine and the drug was discontinued After that he 
became comatose and all hope for his recovery was abandoned When he 
did recover consciousness “ the mmd as well as the body long remained in 
a state of infantile weakness ” 

In the first chapter of his treatise, Dr Sappmgton gives “ The author’s 
reasons why he has departed from the practice of the old school physicians 
and all others in the treatment and cures of fevers ” He states his disap- 
proval of the teachings of Rush and Cullen “ which was chiefly that of 
bleeding and acting on the stomach and bowels with emetics and cathartics 
as long as they thought the patient could stand them ” He suggests that 
quinine is a tonic and not a stimulant and “ is not injurious when taken in 
the hot stage of fevers as has been frequently said of it ” 

He carried this idea over into the treatment of yellow fever in which 
the depleting system must have been particularly exhausting, added to the 
natural depleting efifect of the disease 

Slowly Ins ideas gained ground and he won converts among his profes- 
sional colleagues One physician, Dr W H Shelton, was led to throw 
aside the teachings of Rush and to use Sappmgton’s pills as directed and 
marvelled that he was able to cure three hundred cases of fever without once 
resorting to the lancet 

A typical experience was that of Dr George Penn, a graduate of Jef- 
ferson Medical College, who came to Saline County in 1826, riding all the 
way on horseback He formed a friendship, and afterwards a partnership, 
with Dr Sappmgton Let me record one of his experiences as retold by 
Dr Thomas B Hall 

“ John bringing a sack of corn with him to the mill reaches Jonesboro 
at 4pm, on a crisp, clear December day He leaves word for the doctor, 
who is out, to be sure to come that night to see his sister 
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“ Dr Penn, returning home from his rounds, already having ridden fif- 
teen miles m his visits to the sick, receives the message and after eating his 
supper, prepares for the trip All his practice is done by riding, the roads 
making any other means of transportation out of the question In his 
stable are two horses and a mule This latter animal being recently intro- 
duced to Missouri by the Santa Fe traders, from Spanish settlements around 
Santa Fe 

“ This is how we acquired our famous Missouri mule, and although it 
is hard to believe, some were esteemed for their good riding qualities, m 
addition to their recognized endurance The mule and a large white horse 
bear the doctor during his day travels, but by night he rides a small sure- 
footed sorrel, which his Negro servant now brings for him to mount His 
servant properly fastens the saddle bags to the saddle The Doctor with 
his pipe lighted by an ember from the hearth, places a large calibre, loaded, 
flint lock pistol in a holster, which he straps around his waist, mounts his 
horse and is off on Ins long trip Crossing Salt Fork, he soon leaves the 
skirt of timber and is on the prairie, where the narrow trail leads through 
prairie grass which extends as high as his horse’s head Now and then he 
comes to an open place where the grass has been burnt off Fording Black- 
water, he rides from a timbered section to the prairie again and within one 
and one half hours from the time he has left his home, reaches the two-room 
log cabin of Finley, m a timbered strip near Heath Creek 

“ Entering the large room of the cabin, which is lighted by a blazing fire 
in the large fireplace, he is greeted by Finley and his wife and the least 
bashful of their seven children The room is scantily furnished, with home 
made furniture, m one corner is a spinning wheel, m another three long 
heavy flint-lock hunting rifles and a smooth bore flint-lock musket In 
front of the fireplace, the two older boys are running bullets and cutting 
round patches from the buckskin for the rifles The atmosphere is still 
full of the odors of the evening meal, cooked m the open fireplace 

“ The father takes, from the mantle, a shallow open iron pan, which is 
filled with melted grease and has a neck out of which protrudes a wick made 
of tow Lighting the wick from the hearth, he brings this crude light for 
the doctor to examine his daughter, aged five, who lies apathetically, covered 
with a buffalo robe, in a trundle bed in one corner of the room 

An examination quickly confirms the doctor’s preformed opinion of 
the case, for he had prescribed much quinine for the Finley family during the 
months of August and September and he remembered that Mrs Finley had 
told him at the camp meeting on Salt Fork that it was a constant battle to 
force the bitter quinine down her little daughter and that she frequently be- 
came nauseated and vomited 

A recurrence of the ague was to be expected and the child’s large spleen 
settled the diagnosis Drawing the hickory stool on which he is seated 
near the fireplace so as to have a better light and more warmth, he seats 
himself and places lus saddle bags across his knees, one on either side, the 
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broad leather band connecting the bags, m this way making him a work 
bench across his knees In one compartment of his bags are two, 3-ounce 
bottles, one containing quinine sulphate and the other calomel He asks the 
father for a cupful of whiskey, which is quickly obtained from the two- 
gallon jug m one corner of the room Fortunately the family has a four 
ounce bottle which has a cork This is filled with the whiskey and held 
near the doctor, who has the bottle of quinine on the large leather band 
passing over his knees, thrusts a knife with a long narrow blade which he 
carries with him for this particular use, into the open quinine bottle His 
practiced eye can tell to kio of a gram, the amount of quinine sulphate neces- 
sary to make two or four grains when balanced on the point of the knife 
Measuring m four grain doses and counting carefully the knife eight times 
dumps its load in the four ounces of whiskey This gives him a dosage of 
one gram to the dram and he has found it the best way to give quinine to 
infants and children A few drops from a vial labeled ‘ Elixir of Vitrol ’ 
are added to the four ounce bottle to increase the solubility of the quinine 

“ Two teaspoonfuls of this medicine are administered to the child with 
instructions to give thereafter, one teaspoonful every three hours night 
and day When about to leave, Mi Fmley states that he has no money to 
pay him, but offers to pay his bill with two sacks of meal worth about 75c 
a sack This the doctor assents to and instructs him to leave the meal at 
the mill at Jonesboro, where he already has a good many bushels to his credit 
for his professional services to other patients 

“ This he expects to sell for good Spanish com to the Santa Fe traders 
the next spring Mounting his horse, he starts home by the same trail ” 

The amount of quinine Dr Sappington used is an index of the thorough- 
ness with which this countryside was de-plasmodiumed John Farr of 
Philadelphia was the first chemist in America to manufacture quinine He 
expressed great surprise at Dr Sappmgton’s orders of 500 pounds at a time 
Indeed, Mr Thomas Hart Benton tells me that it was a legend in his home 
that the reason Dr Sappington first advocated quinine was that he ordered 
a hundred ounces and by mistake received a hundred pounds He had 
a supply to be got rid of and he was a practical man But then, as everyone 
knows who has seen Mr Benton’s murals, he has a somewhat mordant 
sense of humor 

Other diseases m this country unfamiliar to us, the successors of the 
pioneer physicians, were Asiatic Cholera and Typhus and “ Black Leg,” 
which was scurvy, so called on account of the petechial hemorrhages on the 
skm of the legs 

Dr Sappmgton’s drugs which he carried in his saddle bags were, besides 
quinine, opium in the form of powder, laudanum and paregoric, mercury, 
iron, oil of chenopodium, digitalis, arsenic in the form of Fowler’s solution 
He performed many vaccinations, carrying the lymph on bone points He 
had no hypodermic syringe but allayed pain by injecting a small enema of 
sweet milk containing 30 to 60 drops of laudanum He practiced counter- 
irritation by the free use of mustard plasters and Spanish fly ointment 
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Dr Sappmgton’s popular reputation today among those who have heard 
of him rather vaguely is that he was an irregular practitioner, an adver- 
tiser and almost a quack This is partially, but not entirely, deserved He 
was so passionately convinced of the truth of his cause — that the way to 
make the countryside healthy was to distribute quinine generally that he 
felt any means justified the end He sold his fever specific to the public 
They were widely known as Sappmgton’s Anti-Fever Pills He excused 
this conduct on the grounds that there was a tremendous prejudice against 
quinine and if he had sold them as quinine they would not have been used, 
whereas he could introduce them as Anti-Fever Pills He sold his book 
to the laity and wanted to get it into their hands because he realized that the 
profession did not accept his view perhaps they were too educated and it 
must be remembered that personal reminders of his existence to the extent 
of professional cards in the paper was the country practitioner’s common 
practice 

It was 'his , habit on his rounds to scatter blue grass seed over the fields 
by the side of the road and to try to make Missouri resemble m verdure, 
Kentucky j 

The story of the desecration of his grave has been frequently garbled 
The actual facts, however, need no retouching He had a dread of being 
buried underground, and he had a lead coffin constructed, which he kept 
under his bed — usually filled with apples He died in 1854 and was duly 
interred in the lead coffin above ground, as directed When the Civil War 
came along, the Confederates ran short of ammunition and someone called 
attention to the magnificent supply of lead exposed at Arrow Rock So 
they were ordered to take as much lead out of the doctor’s coffin as they 
wanted and m doing so mutilated it considerably so that, as I understand, 
the skull was exposed for a time William Harvey, it will be recalled, was 
also “ lapt m lead ” 

This John Sappmgton is the sort of figure whose memory should be 
preserved by us Everywhere m the United States there are materials for 
the record of a complete histoiy of medical practice there In only a few 
instances have they been utilized I have been made very enthusiastic by 
the publication of such works as the histones of medicine in San Antonio, 
Texas and Sullivan County, Indiana, lately published This is far more 
appropriate work for the American medical historian than delving into in- 
cunabula or Babylonian mysteries 

This is neither the time nor the place for any specific recommendations 
But I hope you will not think it presumptuous of me to suggest that it is 
one of the legitimate functions of this College to encourage and to aid the 

preservation of the memories of the figures and the landmarks of our 

glorious past 

Note It is a pleasure for me to acknowledge my indebtedness in the preparation of this 
pa ,P e , r , Dr Thomas B Hall of Kansas City I have utilized not only the results of his 
scholarly researches into the history of Dr Sappington, but often his very words See 

loin n ^ ap P ington i M h) by Thomas B Hall, MD, Missouri Historical Review, January, 
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In a recent publication 1 we presented a prelimmaiy communication sug- 
gesting our ideas of intrinsic lung function At that time we reached the 
following conclusions 

(1) The intrinsic function of the lungs consists in their alveolo-capillary 
surface-creating and self-cleansing power 

(2) Disturbance in these functions manifests itself by obliteration of 
some and compensatory hyperfunction of other lung ateas 

(3) In pulmonary fibrosis there is a permanent loss of functioning lung 
units, due to failure of the intrinsic self-cleansmg function, and in emphy- 
sema there occurs an irreversible loss of retraction power m the compensat- 
ing lung units where the operation of the intrinsic function of creation of 
new breathing surface fails and the available spaces are meiely overstretched 
by the operation of extrinsic breathing 

It is our present purpose to further elaborate and elucidate the ideas 
pi eviously suggested 

The Prevailing Concept or Lung Function 

The prevailing ideas concerning lung function and the natuie of pul- 
monary fibrosis and emphysema may be briefly summarized as follows The 
respiratory system of air passages and pulmonary alveoli serves the purpose 
of ventilation In this function the myoelastic elements of the airpassage 
system play the role of an active force m the expiratory retraction of the 
lung The mam activity producing ventilation is, however, the activity 
of the neuromuscular apparatus of breathing in the chest wall and dia- 
phragm The lungs act as a mere air reservon, and the chief purpose of 
the lungs is to afford the breathing surface necessary for gas exchange 
The structures constituting the breathing surface play a meiely passive role 
According to these ideas pulmonary gas exchange is determined essentially 
by cardio-circulatory function which regulates the extent of blood circulation 
m the lungs Circulation and ventilation are recognized to be closely corre- 
lated to meet changing conditions, as for example from rest to exercise 
It is believed that to increase gas exchange m the lungs all that is needed 
is to increase the work of the heart to drne more blood through the lungs, 

* Received for publication June 23, 1937 . 
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and to increase the work of the breathing apparatus, that is, the chest wall 
and diaphragm, so as to maintain adequate ventilation of the air reservoir 
m the lungs 

According to this concept the lung, as compared with other internal 
organs of the body such as the kidneys, the liver, etc , has, strictly speaking, 
no definite function of its own This concept was recently well expressed 
by Y Henderson 2 as follows 

The lungs are peculiar organs in that they have little independent activity or self- 
regulation Their activity is mainly determined and controlled by influences outside 
the lungs themselves In their abnormal physiology the dominant influences are 

generally not developed in the lungs themselves, they are induced by conditions in 
other parts of the body 

It naturally follows that the prevailing ideas of the nature and patho- 
genesis of pulmonary fibrosis and emphysema are based upon the concepts 
of the lung and its limited function Accordingly, pulmonary fibrosis is 
considered a purely structural process consisting of obliteration of the air- 
spaces by connective tissue the formation of which is elicited by inflamma- 
tory products or foreign matter deposits This fibrous obliteration of the 
air-spaces interferes with the efficiency of the ventilatory bellows’ action 
since it reduces the distensibility and retractility of the lung tissue As the 
fibrotic process becomes more extensive, the resulting loss of reserve air- 
space becomes a functional handicap 

Emphysema also is looked upon as essentially a purely structural process 
consisting of a loss of elasticity and retractility of the tissues of the lungs 
of various etiology, much of which is still obscure Here again it is held 
that these structural changes interfere with the efficiency of the ventilatory 
bellows’ action and result in over expansion of the lungs because of the force 
of the breathing apparatus . 

The prevailing, just outlined concepts about the nature and pathogenesis 
of pulmonary fibrosis and emphysema have been well expressed in the recent 
publications of McCann, 3 Christie, 4 Meakms and Christie, 5 Kountz and 
Alexander 6 

Clinical experience has, however, forced upon us the consciousness that 
there are many functional disturbances associated with these structural 
changes Among others Kmpping et al , 7 Richards and Cournand, 8 have 
made extensive studies of these functional disturbances However, these 
studies concerned themselves mainly with the disturbances of circulation 
and ventilation which affect gas exchange and which are considered as 
sequelae of the structural changes above noted When these functions of 
circulation and ventilation fail, the eventual outcome is thought to be cardiac 
failure 

It is, therefore, obvious that in these prevailing concepts there is no 
su gg es tion that pulmonary fibrosis and emphysema might represent primary 
disturbances m the function of the lungs with a specific function of their 
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own, nor is there any suggestion that the functional failure which results 
from these conditions might represent organ failure of the lungs m the 
strict sense of that term 

Our Concept of Lung Function 

We postulate the existence of a special organ function in the lungs, 
analogous in every sense to the special functions of the other organs of the 
body Studies of the situation existing m other organs show that the 
special function of each organ invariably consists in special adaptations of 
the structure of the units of that organ to some particular physicochemical 
process involved in its function In every case the mam purpose is to serve 
the exchange of certain substances between the blood and the specific cells 
of each organ This may be either absorption into the blood of substances 
necessary for the life activities of these cells, or, on the other hand, the 
elimination of the waste products of cellular activity The physicochemical 
processes involved consist chiefly of filtration of fluid and the diffusion and 
absorption of gases and solutes The structure of each organ is adapted 
to perform its particular function 

Each organ consists of a vast number of individual units each one of 
which is endowed with far-reachmg independence for function and also a 
great capacity for compensatory hyperfunction in case of failure of other 
units of the organ The organ as a whole is active only in the case of an 
increased demand for function, and at rest only a fraction of the units 
are simultaneously at work Barcroft 0 recently described this situation for 
the case of the lungs as follows 

The lungs are not built for the animal as it stands or lies, they are built to subserve 
the needs of the animal when it is putting forth the utmost exertion of which it is 
capable 

Alternation of these fractions of the available organ units is the rule during 
rest The structural adaptations characteristic of the organ units are linked 
up with the functional circulation and filtration processes, and together with 
the circulatory motor force behind these they form a functional mechanism 
which is adjusted to the pressure conditions prevailing m the circulation 
This functional mechanism the motor force of which is the cardio-circulatory 
pump, is correlated with, and counterbalanced by, a parallel functional 
mechanism by virtue of which the structures of the organ units execute 
certain movements of adaptation under the effect of the pressures which 
prevail in their environment, or the effect of the tensions or active contrac- 
tions inherent in their own tissues, which thus serves as another motor force 
behind their intrinsic functional mechanism This is true of the kidneys, 
of the glands and many other organs, and we suggest that the same mechan- 
ism operates m the lungs 
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Structural and Functional Organization in the Lungs 

The characteristic structural units of the lungs are the air-spaces As 
in the other organs we conceive that these units are endowed with far-reach- 
ing independence of action and great capacity for compensation one for 
another These units function in alternation at rest, and this alternation 
is associated with shifts from the functional (pulmonary) to the nutritional 
(bronchial) circulation The functional circulation is provided for by an 
exceptionally large capillary network, and there is an exceptionally abundant 
filtration of fluid from these capillaries into the air-spaces We conceive 
that the intrinsic unit function m the lungs is served by a double motor 
mechanism the forces of which are acting in opposite directions, namely, the 
erectile force of the functional circulation which acts m a centripetal direc- 
tion toward the lumen of the air-spaces, and, on the other hand, the air- 
space expanding force which acts in a centrifugal direction from the center 
of the air-spaces 

The specific physicochemical processes of gas exchange and evaporation 
require exposure of the circulating blood over the greatest possible surface 
which is constituted of a tissue membrane of extraordinary delicacy We 
conceive, therefore, that it is the intrinsic function of the units of the lungs 
to adapt their structures so as to create such a surface, to maintain it con- 
stantly, and to regulate it under all circumstances in accordance with the 
requirements of the body for gas exchange and for evaporation m the lungs 

Thus, we have reached the conclusion that the creation, maintenance and 
regulation of internal surface adequate m quantity and quality for the 
momentary requirements of gas exchange and fluid elimination under all 
conditions is the intrinsic function of the lungs 

In our studies of this subject we have found that creation by function 
was implied already m Huntington’s 10 “ selective theory ” of phylogenesis 
of the lungs The concept could not have been better expressed than by the 
statement “A man is really not winded but lunged,” included in this 
brilliant essay The outstanding studies of Heiss 11 on the embryology of 
the lungs have demonstrated that creation of an ever greater internal surface 
is the basic biologic principle of development of the lungs both before and 
after birth 

A Antenatal Development of the Lungs Embryologic development 
of the lungs takes place by biological growth of its primitive anlage consist- 
mg of an entodermal and a mesodermal component Growth of the former 
results in an increase of the mass and size of the organ As the remarkable 
studies of Marcus 1 ~ have shown, growth of the mesodermal component in- 
creases the complexity of septal partitioning into new units of the organ 
Wherever surface is to be greatly increased Nature resorts to such an 
infinite subdivisionmg of available space Antenatal lung development con- 
sisting of the centrifugal sprouting of the entodermal and the centripetal 
partitioning of the mesodermal component of the lung anlage, serves thus 
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the creation of a great number of organ units with a vast potential internal 
surface 

B Establishment of Pulmonary Function at Biith By the recent out- 
standing work of Broman , 13 Willson , 14 Bremer 15 our modern concepts of 
the functional development of the lung have become well established This 
work has particularly served to confirm the concept that the first air-spaces 
of the lungs are produced by the mechanical disruption of the continuity of 
the entodermal lining of the lung units Establishment at birth of two 
functional mechanisms acting in intrinsic lung function brings about the 
opening of the lungs’ air-spaces and the creation of the breathing surface 
The motor forces behind these two mechanisms are (a) centrifugal thoracic 
traction, as maintained by the permanent tonic activity of the neuromuscular 
apparatus of breathing (chest wall, diaphragm and bronchi), and ( b ) the 
centripetal erection of the pulmonary capillaries, as maintained by the pump- 
ing action of the heart At birth these two mechanisms act together to 
disrupt the continuity of the entodermal covering of the lung units, to 
expand these into air-spaces and to expose the vast capillary surface of the 
lungs within the lumina of the air-spaces, which thus become separated from 
the outside air only by an extremely delicate membrane of the mesenchyme 
which is the carrier of the vascular system everywhere in the body Dis- 
ruption of the entodermal continuity is prepared for by prenatal degenera- 
tion and loosening of the lining of the terminal buds Capillary erection is 
accomplished by marked increase in the pulmonary circulation as the ductus 
Botalli is kinked off and all blood begins to pass through the lungs In the 
air-spaces thus created at birth there is established a permanent air depot 
(residual air) of the lungs since only a part of the air-spaces which are 
formed are allowed to retract at one time as function continues m alternat- 
ing groups of units 

At the same time and in the same manner there is established in the lungs 
a permanent blood depot, that is, the large amount of blood which is rushed 
into the organ is transmitted to the systemic circuit only in fractions gov- 
erned by the subsequent periodic rhythms of the heart and in proportion to 
the venous return 

It is our conception that once thus set in motion the just described func- 
tional mechanisms continue their uninterrupted course throughout life, with 
intrinsic lung function continuing to consist of air-space expansion and 
breathing surface creation by disruption of the entodermal continuity of the 
air-spaces and the pushing forward of the capillaries into their lumina 

C Postnatal Development by Combined Growth and Function Evi- 
dence of continued biological growth of the lungs after birth was brought 
forth, m addition to that already mentioned , 13 ’ 14 ’ 15 by the work of Bender , 1 ' 5 
Hilber, 1 ' Tiemann 18 With the more recent work of Bremer 10 continued 
development of the lung throughout at least the upgrade period of life 
stands now conclusively proved During the first years of life there is great 
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demand for additional breathing surface and air-space, which is met at first 
by the growth of additional new lung units As the child grows and the 
intrinsic function of the lungs increases in efficiency and power, demands 
for increased function are being met more and more by increased function 
of the already available units For a number of years, varying in each 
individual, there continues after birth the development of the lungs by in- 
crease of both growth and function The principle underlying both these 
factors, growth and function, is internal suiface enlargement by means of 
increased partitioning 

D Pei manent Lung Function Stnictinal Adaptation foi Infunstc Unit 
Function (a) Adaptations of the membiane which serves as the bieath- 
ing swface Haldane and his associates recognized the fact that there 
must be some innate lung function other than that of a simple ventilatory 
process They suggested that this consisted in gas secretion by the capillary 
endothelial membrane which separates the blood from the air-spaces Hal- 
dane and Priestley 20 say 

The tissue elements m which oxygen secretion occurs might either be the alveolar 
epithelium, the capillary endothelium, or both It seems, on the whole, more 
probable that the secretory activity is localized in the endothelial cells of the capillaries 
since they are in direct contact with the blood 

No evidence of such secretion has ever been forthcoming But there has 
been a considerable amount of new knowledge recently accumulated in the 
pioneer work of Landis 21 and that of Peters 22 concerning the nature of the 
activity of the capillary endothelial membrane in the tissues of the body m 
general and in the special organs m particular We now know that it is the 
function of this membrane to regulate its permeability in accordance with 
the type of capillary filtration required for the nutrition or function of the 
tissue or organ m question This is now designated as the “ blood-tissue 
barrier ” function in which the endothelial membrane of the capillaries 
operates in association with the mesenchyme matrix which intervenes be- 
tween every cell of the body and its particular capillary The paramount 
physiologic role played by the uninterrupted stream of tissue fluid, which 
maintains the mesenchyme matrix in a semifluid state, has been particularly 
emphasized by Schade 23 and Beneke 24 There is evidence that capillary 
permeability implies transitory changes in the consistency of the endothelial 
membrane 

A recent publication of Field and Drinker 25 contains the following state- 
ment bearing upon the semifluid consistency of the mesenchyme matrix 

It seems apparent that these passages of particles through intact capillary mem- 
branes resemble the passage of a globule of mercury through a gelatin film, a migra- 
tion which leaves no trace of damage One sees the same sort of things on passing 
a needle through a bit of gelatin Again no trace remains and at all times the gelatin 
has retained its integrity as a membrane 

In what is perhaps the most brilliant histophysiological study yet made 
on the living capillary wall Clark and Clark 20 very recently drew the follow- 
ing final conclusions 
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The present observations have shown that the consistency of the blood vascular 
endothelium is characterized by extreme lability The rapidity with which changes in 
endothelial consistency may take place, and the relatively minute stimuli necessary 
to elicit certain of these changes, together with their reversibility, are of unquestion- 
able physiological importance and should be taken into account m any comprehensive 
consideration of the morphology and physiology of blood vascular endothelium 

As the consistency of the endothelial membrane softens, fluid escapes 
from the capillaries The mesenchyme matrix which transmits this fluid 
is also of semifluid consistency m most tissues of the body but much more so 



Fig 1 Prenatal unit 

in some than in others If we consider the extraordinary and constant 
mobility of the lungs, and the vast fluid filtration which, as shown by the 
studies of Terry , 27 Swindle , 28 constantly pours out from the capillaries of 
the air-spaces, it seems logical to assume that the consistency of the mes- 
enchyme matrix in the lungs must be capable of unusual changes In the 
lungs, gas exchange is the reverse of that m all other tissues of the body, 
as here oxygen diffuses into and carbon dioxide diffuses out of the blood 
With this reversed gas exchange process there is CloseJv linked a physico- 
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chemical process which must play a role m the unusual and characteristic 
consistency changes which make possible the histostructural changes which 
underlie intrinsic unit function In our conception of intrinsic lung func- 
tion we postulate definite consistency changes in the mesenchyme matrix as 
well as m the endothelial membrane of the lungs’ capillaries as a part of the 



Fig 2 Unfolding and partitioning with establishment of respiration 

structural adaptation of the organ to its particular function We suggest 
that these changes in consistency in the endothelial membrane and m the 
semifluid mesenchyme matrix of the lungs are correlated with the functional 
mechanisms which act in intrinsic function Thus, centrifugal thoracic 
traction acting upon the softened structures of the units operates as the air- 
space expanding force, while the centripetal erectile force m the capillaries 
is allowed to press forward within the softened and thinned-out mesenchyme 
layer The sprmgmg-forward into the lumen of the air-spaces of these 
capillaries constitutes breathing surface creation 

The drawings here attached represent an attempt at schematic illus- 
tration of our concept of breathing surface creation m intrinsic unit func- 
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tion We are showing the lung unit in the prenatal state (figure 1), its 
subsequent unfolding and partitioning with establishment of respiration at 
birth (figure 2), and finally the alternation of resting and functioning units 
as indicated by the great differences in breathing surface made available by 
simultaneous opening as well as subdivisionmg of the unit by the great 
number of mesenchymal partitions carrying the capillaries into the lunnna 
of the air-spaces (figure 3) 



Fig 3 Alternating resting and functioning units 


( b ) Adaptation of the other structures of the units In animals with 
low gas exchange requirements (amphibia) the air-spaces of the lungs are 
completely lined with epithelium and the lungs are perfused only periodically, 
the circulation in the organ as a whole being short-circuited from the right 
ventricle to the aorta, just as it is in the human fetus In animals with 
higher gas exchange requirements (birds) the lungs consist of one large 
air-sac with a separate air inlet for fresh air and an outlet for used air, one 
capillary network being placed in the center of the air-sac, there is no tissue 
layer between the capillary surface and the air in the sac, the breathing sur- 
face being altogether naked 
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Man stands between these two extremes as far as gas exchange require- 
ments are concerned Accordingly, the internal surface of the human lung 
is naked only in part, and while the organ as a whole cannot be shunted from 
the circulation, partial shunting is possible within the individual units 
This we construe to be a structural adaptation for increased unit function 
For years anatomists have debated the question as to whether the air-spaces 
of the human lung are lined or naked The answer from our hypothesis 
would be that it is lined at some times and naked at others, depending upon 
the alternating periods of rest and active function Resting units are fully 
lined, their walls are thickened and they have the retracted appearance of 
what Seemann 23 has designated as “ physiological atelectasis ” The recent 
and particularly exact studies of Verzar 30 have given us conclusive proof of 
the truly physiologic nature and prevalence of such atelectatic areas in the 
lungs normally The functioning units are expanded, their walls thinned 
out, their epithelial lining discontinuous, with the cells few and far between, 
leaving naked stretches where the capillary surface is exposed, with only an 
extremely thin mesenchyme membrane separating it from the air-spaces, as 
was so well demonstrated recently again by Clara 31 

In the resting units the circulation is for nutrition the blood supply of 
which Daly 32 has recently again shown to be coming from the bronchial 
arteries by anastomoses with the capillary net of the air-spaces derived from 
the pulmonary artery That these capillaries are thus perfused alternately 
by the nutritional circulation from the bronchial artery and a functional 
circulation from the pulmonary artery has been claimed already by Hav- 
licek 33 Perfusion for nutrition demands the intervention of a mesenchyme 
matrix different in quantity and m quality from that required for functional 
circulation The original mesenchymal conditions prevail in the resting 
units which are being perfused only for nutrition, while in the functioning 
units the mesenchymal layer is softened and thinned out into a membrane 
of extreme delicacy adapted to functional circulation and filtration, and this 
constitutes the breathing surface in the functioning lung units 

The tidal volumes of blood are distributed between the functioning units 
by means of the functional capillary bed Some blood is always held m the 
resting units as a blood depot which varies in proportion to the number of 
resting units The existence m the lungs of such a blood depot was first 
assumed by Rappaport 34 and has been fairly substantiated by the recent 
work of Hochrem, 35 Pfeiffer, 30 Sjoestrand 37 Some blood passes the lungs 
by way of these depot channels which thus serve as shunting channels of the 
pulmonary circulation Being shunted from the breathing surface of the 
lung units, the perfusion m these channels is greater as the requirements for 
gas exchange are less, as for example m sleep, and, on the other hand, is 
markedly diminished when the gas exchange requirements are increased, 
as in exercise, and a large proportion of the lung units are m active function 
1 lus accounts for the high oxygen tension difference between the alveolar 
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air and arterial blood at rest, and its disappearance during exercise, as 
found by Bock et al 88 

We conceive of increased capillarization to be the key to increased unit 
function m the lungs, just as it is in some other organs such as the kidney 
Increased capillarization and increased capillary filtration result in the con- 
sistency changes in the endothelial membrane and the mesenchyme matrix 
above described, resulting in greater efficiency m the functional mechanism, 
and are a part of increased intrinsic lung function 

( c ) Self -Cleansing Intrinsic unit function requires the most intimate 
exposure of as extensive and delicate a breathing surface as the momentary 
gas exchange requirements demand This intimate exposure is present 
only for short periods and in a fraction of the units But, when it occurs, 
the air-spaces are flooded by an abundant fluid stream which drains out into 
the lymphatics and air-passages, not only the fluid but also dissolved ma- 
terial and desquamated cells m the lumma of the air-spaces, laden 'with 
digested foreign matter The self-cleansing role of the fluid stream was 
already appreciated by Irwin 39 Intrinsic unit function automatically af- 
fords a self-cleansing of the air-spaces and of the breathing surface, so that 
we consider self-cleansing as a component of intrinsic unit function The 
efficiency of self-cleansing depends upon the efficiency of the intrinsic func- 
tion as a whole and fails when that function is disturbed 

E Lung Function ( Intnnsic Unit Function ) and Ventilation (Ex- 
tunsic Bieatlnng ) These are two altogether separate functions which are 
intimately correlated The neuromuscular apparatus of breathing acts in 
both, but the distinction between intrinsic function and extrinsic breathing 
is very definite inasmuch as the former depends upon the permanent tonus, 
while the latter is accomplished by the periodic contractions and relaxations 
of the neuromuscular apparatus This concept rests on the outstanding 
work of Hess 40 which established the fact that the neuromuscular appara- 
tus of breathing (in the diaphragm, chest wall and bronchi) functions by 
maintenance of neuromuscular tonus, that the permanent state of inflation 
of the lungs is maintained by the permanent tonic component, and that the 
superimposed pulmonary excursions are accomplished by the shifts in 
neuromuscular tonus manifesting themselves m the periodic increased con 
tractions and partial relaxations of the neuromuscular apparatus Demon- 
stration of the exact role of the “ self-controlling,” le, “ proprioceptive ’ 
reflexes in the regulation of both the permanent tone as well as the periodic 
contraction of the neuromuscular apparatus of breathing was the contribu- 
tion of Fleisch 41 

Like capillary perfusion, intrinsic unit function is uninterrupted but 
operates in alternating groups of units It depends on the constant nega- 
tive pressure, that is, the permanent thoracic traction, which is maintained 
by the basic tonus of the neuromuscular apparatus of breathing 

Like cardio-circulatory function, ventilation, that is, the movements of 
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the lungs, is periodic, depending upon the rhythmic contractions and relaxa- 
tions of the neuromuscular apparatus of breathing 

Intrinsic unit function, however, is regulated m accordance with the 
momentary requirements of the tissues of the body and, like similar func- 
tions in other organs, is controlled by regulation simultaneously through 
chemical hormonal and vegetative nervous stimuli The neuromuscular 
apparatus of breathing which acts both m intrinsic lung function and m 
ventilation is under the combined control of the vegetative and the voluntary 
(cerebrospinal) nervous system For the transmission of stimuli from the 
vegetative to the voluntary sphere, which is necessary for this combined 
control, Nature has provided the proprioceptive reflex regulation, so called 
by Hoffmann 42 who discovered these reflexes and revealed their significance 
The permanent tonic activity of the neuromuscular apparatus of breathing 
which is active in intrinsic lung function is brought under vegetative nervous 
control by these proprioceptive reflexes The manner m which the vegeta- 
tive (regulatory) nervous system controls the tone and automatic contrac- 
tions of the breathing musculature by way of the proprioceptive fibers 
traveling in the pulmonary vagus, has recently been discussed by Nakamshi 41 
in a particularly illuminating fashion The periodic ventilatory activity of 
the apparatus of extrinsic breathing, while chiefly under voluntary control, 
is also subservient to intrinsic lung function which is under vegetative 
nervous control 

Ventilation is thus always adapted to the momentary level of intrinsic 
lung function With the demand for increased lung function, as m exer- 
cise, there takes place an increase m the intrinsic unit function and also m 
the number of functioning units, and with this ventilation must also increase 
proportionately We conceive that there is considerable variation between 
individuals in their capacity for the adaptation of intrinsic function Some 
individuals can meet the requirements for gas exchange by fewer units 
functioning with greater efficiency, while m other individuals the same de- 
mand must be met by calling upon the simultaneous function of a greater 
number of units In the latter case quantity has to make up for quality, the 
air turnover must be proportionately greater and, consequently, the ventila- 
tion must be relatively increased Thus it is seen that ventilation may com- 
pensate for intrinsic lung function to a considerable extent 

On the other hand, within the limitations of his capacity an individual 
may compensate for deficient ventilation by increased intrinsic function 
We conceive that the true capacity for pulmonary function as a whole is 
the efficiency of the intrinsic lung function factor Excessive ventilation 
is more often a sign of low pulmonary capacity, while low ventilation is 
more apt to be associated with an intrinsic lung function which is compen- 
satorily increased rather than deficient Direct support for this contention 
may be found among others in the work of Herbst , 44 but particularly in the 
more recent study of Thomas 4j in which he concluded that 
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It is important to realize that increase in residual air may constitute one factor in 
a method of increasing oxygenation of the blood and should not be accepted per se 
as evidence of reduced pulmonary efficiency 

F Respiio -C m culaioty Co) relation That there is a definite correlation 
between the circulatory and respiratory functions is well recognized, al 
though not by any means completely understood For our purposes we 
wish to sharply distinguish the correlation which exists m general between 
ventilation and circulation, and that correlation which we assume to exist 
between intrinsic lung function and the pulmonary circulation proper The - 
ventilator}’- excursions of the chest promote the venous return to the right 
heart in one phase, and the action of the left heart m the other This 
represents the correlation between ventilation and cardiocirculatory function 
in general In our conception of intrinsic lung function the degree of 
functional capillarization m the lung is of fundamental importance, as are 
certain phenomena in the pulmonary circulation such as the blood depot 
function and shunting as above explained Just as extrinsic breathing and 
intrinsic lung function are correlated with each other, so we conceive that 
the cardio-circulatory function of the body as a whole is coordinated with 
ventilation so as to adapt the changes in the pulmonary circulation to the 
demand of increased lung function 

Fibrosis and Emphysema as Intrinsic Lung Failure 

It is obvious that these concepts of intrinsic lung function must materially 
affect our ideas concerning the pathogenesis of fibrosis and emphysema 
We have already indicated that one of the essential features of intrinsic 
lung function is the self-cleansmg mechanism by which the air-spaces are kept 
clear and the breathing surface clean, by the constant and rapid elimination 
from the tissues of the lungs of everything which interferes with the forces 
operating m air-space expansion and breathing surface creation This in- 
cludes the elimination of large quantities of fluid, the disposal of many 
waste products reaching the lungs from the blood, and the disposition of 
extraneous matter reaching the lungs by inhalation and also through the 
desquamation of cellular material We suggest that interference with the 
normal fluctuations in the consistency of the capillary endothelial membrane 
and also of the mesenchyme matrix, tends to bring about an increase m 
density and a hardening of the consistency of the mesenchyme This ma- 
terially affects its characteristic permeability and its mobility and thus intei - 
feres with its adaptations required in the operation of intrinsic unit function 
This hardening and decrease of mobility also interferes with the self-cleans- 
ing function and thus leads to fibrosis with obliteration of the units affected 
These changes may result from the inhalation of foreign matter, as m sili- 
cosis, or they may be the effect of inflammatory processes of various kinds, 
or they may be due to irritating toxic substances coming in from the blood, 
or they may be due to abnormal circulatory changes associated with disease 
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of the heart or the kidney Fibrosis and obliteration of the affected units 
are the result 

For whatever reason various lung units may thus be excluded from 
intrinsic function they still remain subject to the ceaseless air-space expand- 
ing force of thoracic traction Wherever capillary filtration and the asso- 
ciated alternations in the consistency of the mesenchyme matrix have ceased, 
the degree to which any individual lung unit may resist or must yield to 
expansion will depend upon the intensity of the thoracic traction force on 
the one hand, and upon the extent and rate of the increase and hardening 
of the mesenchyme on the other 

Increase and hardening of the mesenchyme matrix obliterating the air- 
spaces constitutes fibrosis 

Expansion of the unit without simultaneous breathing surface creation 
constitutes emphysema 

These two processes go hand in hand and are, therefore, practically 
always to be found m combination Sometimes fibrosis will prevail over 
emphysema, while at other times the emphysema prevails over the fibrosis 
It thus lies m the very nature of intrinsic lung function coordinated with 
the mechanical forces in operation, that a unit permanently excluded from 
function must either become transformed into a fibrotic band or nodule 
which may either yield or resist to breathing, or it must be expanded into 
an ever greater air-space the elements of which are being gradually stretched 
out of existence When both of these processes occur m a conspicuously 
large number of units we speak of pulmonary fibrosis and emphysema 
which thus represent a manifestation of chronic failure of intrinsic lung 
function 

Clinically the term emphysema is applied to permanent distention of the 
lungs to a degree which normally prevails transitorily m the increased func- 
tion which occurs during exercise 4 ’ 5 Associated with this is a permanent 
increase m the residual air content of the lungs, which in turn implies a pro- 
portionate restriction of their vital capacity As m exercise so m emphy- 
sema expansion of the lungs beyond the rest volume takes place m response 
to a demand for increased intrinsic lung function, which is responded to by 
the simultaneous function of a greater number of units rather than a greater 
efficiency of the intrinsic function of the individual units Just as m exer- 
cise so m emphysema there is an individual limit to the possible expansion 
of the organ and to the feasible number of simultaneously functioning units 
compatible with the requisite degree of ventilation Ventilation must al- 
ways increase proportionately with the increase of simultaneously function- 
ing units The permanent state of expansion and the periodic excursions 
of the lungs both represent the activity of the neuromuscular apparatus of 
breathing The state of expansion depends upon the state of the basic 
tonus, and the periodic excursions upon the rhythmic contractions of this 
apparatus 1 This is a reciprocal arrangement so that one can increase 
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only at the cost of the other if the basic tonus must increase to hold the 
lungs m greater permanent expansion, then the periodic contractions must 
dimmish in amplitude, that is, ventilation must suffer in efficiency Hence, 
if the number of functioning units must be increased beyond a certain limit 
this can take place only at the cost of ventilation 

Increase m the number of simultaneously functioning units represents 
a type of compensatory increase in intrinsic lung function, which results in 
better utilization of the lung air, 1 e , relatively increased oxygen absorption 
This has its limitations beyond which improvement in intrinsic function 
must be bought at the cost of decreased ventilation, 1 e , carbon dioxide 
retention This type of compensatory increase m intrinsic lung function 
takes place also when the interference is primarily with ventilation for some 
leason, as in obstruction to movements of the chest such as chest deformi- 
ties, conditions immobilizing the diaphragm, or those interfering with 
bronchial function as m asthma and bionchial obstruction, etc 

With progressive obliteration of an increasing number of lung units 
more of the available units are called upon for replacement, so that the 
number of simultaneously functioning units increases as a matter of com- 
pensatorily increased lung function This necessarily implies a correspond- 
ing increase in the permanent expansion of the lungs, and when this goes 
beyond the limit compatible with the requisite degree of ventilation we have 
emphysema associated with restriction of vital capacity 

This emphysema, however, is still compensatory in nature, although it 
may persist throughout life But, in the final analysis it is only functional 
not structural in nature, and should the patient die during this phase little 
evidence of this emphysema will be manifest in the structures of the organ 
This explains the great discrepancy between the clinical and the pathologic 
findings of emphysema 

When fibrous obliteration of the units reaches such proportions that the 
requisite number of units for compensatory function are no longer available, 
the force of thoracic traction acts to keep the still available units m constant 
expansion and tends to gradually overexpand them, so that the air-spaces 
become dilated and thinned out and may reach the stage of bullae so char- 
acteristic of advanced emphysema These bullae represent air-spaces 
formed by the coalescence of lung units in which intrinsic function, par- 
ticularly breathing surface creation action, has ceased Emphysema thus 
represents air-space production without corresponding breathing surface 
creation 

We may conclude, then, that just as pulmonary fibrosis may in the 
final analysis be interpreted as failure of self-cleansing, so emphysema in the 
final analysis may be explained as failure of breathing surface creation 

Fibrosis and emphysema thus represent a form of organic asthenia of 
the structures which function m breathing surface creation and in self- 
cleansing This asthenia manifests itself by the insufficiency of the erectile 
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force of the capillary blood flow and the drying-up of the stream of tissue 
fluid which normally pours into the air-spaces Accompanying this there 
are functional changes in the quantity and quality of the mesenchyme matrix 
which plays the paramount role m both breathing surface creation and m 
self-cleansing The result is an ever decreasing partitioning of the air- 
spaces, that is, loss of internal breathing surface, and increasing coalescence 
of the air-spaces, with no evidence of where the tissue elements have dis- 
appeared The structures in which the reservoir of the function-bearing 
mesenchyme has become exhausted disappear m the self -cleansing process 
which acts ceaselessly m coordination with the uninterrupted air-space ex- 
panding force Whole units and groups of units are thus cleansed out and 
ever larger bullae are thus produced 

This organic asthenia may represent a congenital weakness of the organ, 
or the result of damages and injuries produced by a great variety of patho- 
logical processes occurring during the life of the individual, and, finally, 
it may be the result of the natural involution process of old age 

All of these factors are naturally subject to many variations in the same 
individual and particularly between different individuals Thus, the great 
differences in individual predisposition to fibrosis and emphysema m the 
younger age group are explained, as well as the variations m the period at 
which they develop among the more aged 

Pulmonary Failure and Decompensation 

We have thus indicated that according to our conceptions pulmonary 
fibrosis and emphysema represent a chronic decompensation of the function 
of the lungs Clinically this is regularly manifested by the decompensa- 
tion syndrome the most outstanding symptom of which is dyspnea 

As fibrosis and emphysema become more ad\ anced we observe clinically 
episodes of more acute pulmonary decompensation These take the form 
of more acute dyspnea, cyanosis, with e\idence of pulmonary edema These 
attacks may vary in intensity and duration and will often clear up tem- 
porarily Finally, however, all cases arrive at the stage of acute pulmonary 
edema which has usually been interpreted to mean cardiac failure Accord- 
ing to our observations, however, it is not the heart which fails but rather 
it is its continuing compensatory effort which intensifies the pulmonary em- 
barrassment For, the more lung units are out of function the more the 
circulation must increase in the remaining available units But, with such 
a vast proportion of the lungs’ units failing to perform their function, the 
blood continuing to come into the lungs only increases the burden upon the 
decreasing number of still functioning units, and so these too become unable 
to artenalize and transmit the blood We then observe complete failure 
of the lungs, manifesting itself in pulmonary edema The self-cleansing 
function and the breathing surface creation having already been taxed to 
their full limit, also fail entirely, and the patient dies of acute pulmonary 
decompensation or failure 
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Summary 

Introduction 

The group of lipid diseases comprising xanthomatosis, Gaucher’s dis- 
ease and Niemann-Pick’s disease has been considered in the newer literature, 
following the idea of L Pick, 85 ’ 8S ’ 87 as a disturbance of the lipid metabolism 
of the whole organism In essential xanthomatosis, cholesterol and choles- 
terol esters, in Gaucher’s disease cerebrosides, and in Niemann-Pick’s 
disease sphingomyelins are involved 

This paper deals with essential xanthomatosis only, on the basis of ob- 
servation of different clinical groups of this disease We have set as our 
task the elucidation of the pathogenesis of this disease and to investigate 
whether the basic disturbance is in the intermediary cholesterol metabolism 
or whether it lies m the xanthoma cell (foam cell) itself, the characteristic 
feature of the xanthomata 

To approach this problem it is necessary to discuss in detail our present 
knowledge of the normal metabolism of cholesterol, and to consider whether 
the ffacts warrant the general assumption that xanthomatosis is due to a 
disturbance of the cholesterol metabolism in the whole organism 

The Metabolism and Function of Cholesterol 

Whether the body is able to synthesize and to disintegrate the sterol- 
skeleton is a fundamental question The possibility of a synthesis of the 
sterols has been investigated from different points of view Gamble and 
Blackfan, 4 ” carrying out balance experiments with infants on a milk diet, 
believed that cholesterol was formed in the body as shown by a greater 
output than intake My coworkers and 1 128 showed similar results in bal- 
ance experiments on adults (if the present knowledge based on the work of 
Schonheimer, 116 that plant-sterols are not absorbed, is applied to the figures 
of our experiments) At the same time Schaber and 1 129 were able to 
substantiate the fact that the total amount of sterols increases m eggs during 
incubation Today the synthesis of sterols m the organism is demonstrated 
beyond doubt m many experiments I may mention the experiments of 
Schonheimer 110 on laying hens, and also the studies of Jenke and myself 133 
on dogs with bile-fistulas, which establish the fact that 2 gm of bile acids 
are produced daily from dogs independent of the sterol content of the food 

It is not definitely known in which organs and cells the sterol-synthesis 
is accomplished Cholesterol-determinations in cases of yellow atrophy of 
the liver 131 and experiments on hepatectomized dogs, 132 however, point to 
the liver In both of these conditions we found a decided drop of total 
cholesterol m the serum 

The mechanism of the formation of the sterol-skeleton m the body, 
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however, is entirely unknown It is not even possible to determine whether 
cholesterol and bile-acids are formed from proteins, carbohydrates or fats 
in the animal organism Studies relating to this question by my coworkers 
Jenke 130 ’ 134 ’ 56 and Schmdel 105 ’ 100 on dogs with bile-fistulas produced no 
clear results Only experiments on lower plants hint at the material from 
which the sterols in plants may be synthesized According to Massengale, 
Bills and Prickert, 73 the amount of ergosterol formed by Saccharomyces 
cerevisiae depends on the amount of sugar present, and sugar is the only 
organic foodstuff in the basal medium supplied in these experiments Poly- 
saccharides occasioned the formation of greater amounts of ergosterol than 
did the monosaccharides It is noteworthy that the presence of sulphite 
decreases the sterol production of yeast in such a solution (McLean and 
I loffert 09 ) 

The destruction of the ring system of cholesterol in the metabolism has 
not yet been proved Patients suffering from nodular xanthomatosis with 
a very large amount of cholesterol in the blood exhibit a considerable loss 
of cholesterol when kept for a long period on a cholesterol-free diet In 
two balance experiments about 20 gm of cholesterol disappeared within 
seven weeks without being recovered in the stools The output of sterols in 
the period mentioned was low (Schonheimer, 110 Schilling 104 ) Analyzing 
the whole bodies and excreta of rabbits, cats and mice after feeding choles- 
terol-rich diets, Menschmk and Page, 74 Schonheimer and Breusch 112 re- 
covered only a part of the amount of cholesterol given These experi- 
ments, however, indicate merely that cholesterol, fed and retained, cannot 
be found again with digitomn precipitation A recent paper by Bertha 
Ottenstein 82 clears up this supposed disappearance of cholesterol in the body, 
by showing a disintegration of the sterol-skeleton due to the action of bac- 
teria m the intestine She demonstrates further that colon bacilli from the 
large intestines are particularly active in this respect Thus a deficit of 
cholesterol m balance-experiments may be due to bacterial destruction and 
not to disintegration of the sterol-ring system m intermediary metabolism 
A gap m the sterol-skeleton produced only by irradiation of ergosterol with 
the formation of vitamin D is no proof of metabolic disintegration As 
long as derivatives of sterols, indicating a decomposition of the sterol- 
skeleton, are not discovered, the destruction of the sterols in the intermediary 
metabolism is not conclusive Summing up, it may be said that the synthesis 
of the sterol-skeleton in animals is evident but the destruction of the sterol- 
molecule in the metabolism is not proved 

The changes which the body is enabled to make in cholesterol are signifi- 
cant but few By means of an esterase the alcoholic hydroxyl is esterified 
with different fatty acids The esterification of cholesterol produces a 
change m its physical properties important for its absorption and transporta- 
tion in the organ fluids as well as for the composition of the cell-lipoids 
Although an esterase is present tlnoughout the body, the liver plays an 
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important role m determining the ratio of cholesterol to cholesterol esters 
Schaber and 1 1S1 showed that the esters are diminished in the serum in cases 
of parenchymatous liver disease, a fact confirmed by many investigators 
Schonheimer 111 substantiated the presence of dihydrocholesterol in the 
serum and in tissues in normal humans, later on demonstrating an increase 
of dihydrocholesterol in a patient with nodular xanthomatosis 115 These 
experiments (Schonheimer and Hrdma 116 ) gave evidence that dihydro- 
cholesterol in the tissue indicates a reduction-process in the body Genuine 
reduction-processes are not known in the intermediary metabolism There 
are combined processes of hydrogenation and dehydrogenation coupled with 
an oxygen-acceptor It may be that the dihydrocholesterol in the tissue 
originates from such a process In contrast to dihydrocholesterol the 
isomeric coprosterol does not occur m the tissue or in the intermediary 
metabolism Allocholesterol, which is supposed to be the unsaturated 
stereo-isomeric sterol of coprosterol, is not discovered m the body according 
to Schonheimer 114 Thus coprosterol must originate from cholesterol in 
the intestines In the formation of coprosterol from cholesterol a change 
in the steric configuration must be accomplished on carbon-atom 5 This 
steric transformation is supposed to be produced by activity of bacteria 
In a recent paper Schonheimer, 117 by means of an ingenious method of 
adding deuterium instead of hydrogen to the double bond, indicated the 
probability of a mechanism of the steric transformation of cholesterol to 
coprosterol First, the stero-isomeric cholestenone is formed from choles- 
terol by oxidation and then undergoes reduction to coprostenone and cop- 
rosterol The possibility of a steric transformation of cholesterol m the 
body is of importance because the bile acids are members of the coprosterol- 
series Although coprosterol and allocholesterol have not yet been recovered 
m the intermediary metabolism it was thought to be possible that the bile 
acids originate from sterols of the coprosterol-series Indeed m our 130 ’ 134 
experiments on dogs with bile-fistulas the injection of allocholesterol and 
coprosterol increased the output of bile acids However, m dogs the amount 
of bile-acids produced daily was found to be so great, namely, about 2 gm , 
that the bile-acid formation must originate from a biological synthesis of 
the sterol-skeleton m the liver and not from a metabolic transformation of 
sterols already existing in the body The results of our experiments were 
confirmed by Schonheimer 118 and his coworkers by adding deuterium on the 
double bond of cholesterol and feeding this deuterium containing cholesterol 
to animals The bile acids produced afterwards m the organism did not 
contain deuterium Thus we may assume that cholesterol absorbed or 
synthesized in the metabolic processes is excreted as unchanged cholesterol 
m the bile and in the intestines There cholesterol is transformed for the 
most part into coprosterol and probably undergoes a bacterial destruction to 
an unknown extent The ability of bacteria to destroy organic ring com- 
pounds is one of the most important facts m the equilibrium of the organic 
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world Thus the uni-cellular organism prevents the preponderance of 
cyclic organic compounds, which are synthesized by higher plants and ani- 
mals, over aliphatic substances m nature The presence of certain bacteria 
in the bowels therefore is wisely provided for m all animals 

The ability of the intestine to excrete cholesterol is not the same m all 
animals The herbivorous animals cannot excrete cholesterol m noticeable 
amounts although they are able to absorb animal cholesterol experimentally 
added to their plant food Therefore, atheromatosis might be produced 
experimentally by feeding cholesterol to herbivorous animals The ques- 
tion arises, which kind of sterols is absorbed in animal and human bodies ? 
The experiments of Schonheimer 116 and his coworkers demonstrate that 
neither herbivorous nor carnivorous animals absorb plant sterols Only 
small amounts of ergosterol are absorbed It is a noticeable fact that di- 
hydrocholesterol, although it is formed m the intermediary metabolism and 
excreted in the intestines, is not reabsorbed Cholesterol is the only animal 
sterol which undergoes absorption from the intestines It is excreted in 
the bowels and reabsorbed to a large extent 

This marvelous selective absorption of sterols, unexplained in its mech- 
anism, is of great importance for the sterol metabolism, protecting the body 
against an accumulation of sterols The fact that cholesterol is synthesized 
m the metabolism prevents a deficiency of cholesterol in the organism due 
to an unsatisfactory absorption In regard to the excretion, however, 
diseases may originate from an accumulation of cholesterol due to an un- 
satisfactory discharge A This matter of clinical interest will be discussed 
later on 

The function of cholesterol itself in the metabolism is rather doubtful, 
although its wide occurrence in the animal kingdom is supposed to give a 
hint of its necessity The mam function of cholesterol is indicated in the 
fact that cholesterol and cholesterol esters are present m a constant per- 
centage in every lipoid mixture occurring on the surface or within the cell 
Cholesterol is a hydrophobic colloid while the monoammophosphatides like 
lecithin are hydrophyhc colloids The diammophosphatides occupy a 
middle position between the two so far as their behavior towards water is 
concerned The correct mixture of the lipoids in the cells depends on the 
presence of an adequate amount of cholesterol Thus one of the important 
functions of cholesterol is seen to result from its physical properties, es- 
pecially m regard to the equilibrium of the lipoid mixture, which controls the 
exchange of fluid as well as the exchange of fat-soluble material m the cell 

Some authors attach significance to the fact that cholesterol neutralizes 
hemolytic substances, for example saponms, different glycosides, and animal 
venoms To accomplish this the double bond and the hydroxyl group in 
the sterol molecule must be available Esters and saturated sterols exhibit 

* Bareda 11 proved that a clinical tolerance test by feeding cholesterol m oil and examin- 
ing the serum cholesterol after a certain time gives unsatisfactory and not uniform resu s 
because the test depends on too many uncontrollable factors 
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no anti-hemolytic efficiency In a similar way cholesterol is supposed to 
be effective against some of the bacterial toxins This conception is based 
on its action in vitro against tetanus toxin Furthermore, it is observed 
that m most febrile infectious diseases blood cholesterol is reduced at the 
climax and also m the terminal stages of infectious diseases It may be 
admitted, that while cholesterol forms insoluble addition products with 
anti-hemolytic substances, like tetanus toxin, in vitro, most of these sub- 
stances, or reactions occur neither in normal nor in the diseased body The 
claim then, that the main function of cholesterol must be a detoxifying 
one is not satisfactorily proved 

Hypotheses referring to the function of cholesterol are as numerous as 
they are fragile, so that the mention of a new hypothesis may be presump- 
tive The presence, however, of dihydrocholesterol in the tissues, as dis- 
covered by Schonheimer 111 can be explained by the assumption that there is 
an oxidation-reduction system in the body within which cholesterol-dihydro- 
cholesterol plays the same role as succinic and fumaric acid do m an already 
known system of this kind 

The cells in the body break down and are rebuilt In this process 
cholesterol becomes available and is needed In addition to its metabolic 
utilization cholesterol is synthesized, excreted and accompanies neutral fat 
wherever fat is transported in the body The concentration of cholesterol 
m the blood, therefore, depends on these different occurrences, so that an 
increase or decrease of cholesterol and cholesterol esters in the blood is not 
due to a one uniform cause 

Hypercholesteremia, whether due to cholesterol esters or to free choles- 
terol, is a symptom which indicates that the excretion of cholesterol does 
not keep pace with the endogenous and exogenous supply Simultaneously 
with the symptom of hypercholesteremia, cells appear in different organs 
filled with lipids which are mainly sterols These cells, which are called 
foam-cells, according to their appearance, or xanthoma cells according to 
their content, may after some time give up their cholesterol to the blood 
There remains a granulomatous scar tissue consisting of giant cells, lym- 
phocytes, and connective tissue Before we enter into the discussion of the 
mechanism of the xanthoma formation, different clinical pictures of the 
xanthomatous diseases will be presented 

Xanthomata of Tendons and Tendon Sheaths 

1 R S, a 65-year-old Jewish widow, noticed first the appearance of 
iAn Urn TF ^ um P s on ^ le knuckles of the third finger of each hand at the age of 35 
When 55 years of age, similar lumps developed above both heels, and at the age of 62 
a small node appeared on the right elbow 

She stated that a tumor of the uterus and both ovaries had been removed when 
she was 42 years old She had gained much weight after the operation She had 
been married three times, and had no children 

One brother had small but similar lesions on his fingers 

She was an elderly obese woman of the matron-type, not icteric She had no 
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Fig 1 Case 1 Xanthomatous nodules of the tendon and tendon sheaths of the hand 



Fig 2 Case 1 Xanthomatous nodules on both Achilles tendons 
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xanthelasma Liver and spleen were not palpable In the extensor tendons of both 
third fingers were circumscribed xanthomata measuring about 3 by 6 cm movable 
only with movement of the tendon m the region of the phalangometacarpal joint 
There was another small node on the fifth finger of the left hand and large xan- 
thomata in the region of both Achilles tendons 

Changes in the right knee joint, clinically and roentgenologically were charac- 
teristic of osteoarthritis, but no cystic bone lesions were present The patient was 
admitted to the hospital on 10/21/35 

The following table gives the cholesterol findings in the blood serum 



Serum Total 
Cholesterol 

Free 

Cholesterol 

Cholesterol 

Esters 

10/22/35 

360 mg % 

200 mg % 

160 mg % 

10/29/35 

368 

240 

128 

11/7/35 

347 

191 

156 

11/19/35 

351 

187 

164 

11/26/35 

345 

148 

197 

12/2/35 

338 

158 

180 

12/17/35 

420 

200 

220 

1/15/36 

388 

198 

190 

4/17/36 

394 



6/2/36 

440 

124 

316 

7/9/36 

423 

163 

260 

9/10/36 

390 

70 

320 

11/13/36 

364 

113 

251 

2/20/37 

284 

100 

184 


A cholesterol-free diet was begun on 10/22/35 and continued until discharge on 
11/29/35 Thyroid extract was administered as follows from 11/20/35, gr 1, b i d , 
from 11/20 to 11/2935 gr II, ti d The thyroid was discontinued on 11/29/35 

A small subcutaneous nodule appeared below the right knee cap during the diet 
treatment A biopsy from the node in the tendon of the third right finger showed 
the xanthoma to be intimately connected with and situated between the fibers of the 
tendon The section was composed of dense interlacing cellular strands and bands 
of collagenous tissue interspersed by innumerable varying sized groups of large foam 
cells Among these swollen xanthoma cells were occasional bmucleated cells and rare 
mitotic figures There were no large giant cells 


A smear from the first specimen showed many cholesterol crystals Analysis 
of dry tissue total cholesterol 9 mg per cent, total phospholipids 11 mg per cent 
There was no recognizable change in the size of the lesions of the tendons during 
the period of cholesterol-free diet, which, however, the patient did not follow strictly 
Small xanthelasma-like yellow lesions in the skin of the nose at the site of the pres- 
sure of her eye-glasses appeared m December 1936 

Case 2 R S , a 55 year old salesman, brother of Case 1, had noticed nodes on 
ns knuckles for several years He had never been seriously ill and had no complaints 
. ie showed a s ™ a11 ^thoma on the extensor tendon of his right fourth finger 

A i n flr f St ^ nter Pj ialan ? eal l° lnt He also showed circumscribed swellings of both 
Achilles tendons, 4 by % cm The liver and spleen were not palpable 


Serum total cholesterol 
“ free cholesterol 
“ cholesterol esters 


210 mg per cent 
107 “ " “ 

103 “ “ “ 


Discussion In 1879, Calcott Fox 33 m England and Carry 27 m France 
first described patients suffering from xanthomata of the tendon sheaths 
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The patient described was a member of a family which had suffered from 
so-called “gout” for three generations The diagnosis of “gout” was 
previously made in the girl described, although at the age of seven she had 
yellowish xanthomata plana in addition to the tendon sheath nodules The 



Fig 3 Case 1 Histological picture of xanthoma cells in an excised tendon xanthoma of 

the hand 

tendon sheath xanthomata are named the “ gout form of xanthomata ” 
even in later publications and textbooks “ Gout form ” is a misleading 
term m these cases True gout is due to a retention of uric acid and a 
deposit of its sodium salt m the gaps of connective tissue leading to nodules 
as the result of inflammatory reactions Xanthomatous nodules are not pro- 
duced by a deposit of cholesterol outside the cells, but by a disease of certain 
cells which contain cholesterol mtracellularly These cells undergo destruc- 
tion due to their abnormal contents, and a granulomatous scar remains 
Besnier called such a new growth “ Xanthoma en tumeur ” In 1882 
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Startin 127 reported six cases In 1889 G Lenzen and K Knauss 6 “ pre- 
sented the first good pictures of such a patient m Virchow’s Archiv 
Brachet-Monnard, 20 Poensgen, 89 ’ 90 Balzer, 10 Richter, 99 Lowe, 65 Armng and 
Lippman, 6 7 Ganat, 43 Ochs, Schmidt, 107 ’ 108 Schonheimer, 115 Buerger, 25 



Fig 4 Case 1 Cholesterol crjstals m a softened part of a tendon xanthoma 


Raeder, 96 Wile, 156 167 and many others described such cases In the sur- 
gical literature Beekman, 15 Brochard, 21 Buxton, 26 Jamck, 55 Dean Lewis, 64 
Romiti, 99a Ragms, 8Ga F Young and C T Harris, 150 emphasized the fact 
that xanthomata of the tendons are part of the tendon Thus they cannot 
mechanically be separated from the tendon 

One of the tendon sheath xanthomata of our Case 1 was excised by 
Dr Levenson for chemical analysis The nodule could only be partially 
removed because the tumor was a part of the tendon of the third finger of 
the right hand 

Comment Sister and brother (Case 1 and Case 2) are elderly persons 
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In the sister the first tendon sheath nodules developed at the age of 35, the 
tumors on the Achilles tendons at the age of 55 The brother first noticed 
nodules on his hands at the age of about 40 The name “ xanthoma juve- 
nile ” sometimes used in the literature for the xanthomatous tendon sheath 
is therefore not justified, although in many cases the development starts in 



Fig 5 Case 2 Xanthomatous nodules of the tendon and tendon sheaths of the hand 

the first years of life and even a congenital case has been reported It is 
noteworthy that both our patients showed no other xanthomata of the skin 
although the tendon sheath xanthomata had been present for almost 30 
years The pinhead sized xanthelasma at the pressure point of the spectacles 
on the nose developed only recently * 

Histological Findings The mam piece of tissue consisted of young 
fibroblasts and granulomatous tissue This granulomatous tissue in which 
giant cells were found, invaded the normal tendon Large cells with one 
or two nuclei were scattered throughout the nodule These cells with a 
foam-like opaque protoplasm (foam cells) contained fat, cholesterol and 
cholesterol esters and monoammophosphatide The foam cells are found 
massed in the reticular tissue They are supposed to develop from reti- 
culum cells and histiocytes The characteristic picture of a xanthoma, 
where it may be encountered, consists of scattered or aggregated large foam 

* While this paper was in press, two papers appeared, one by L van Bogaert, H J 
Scherer, and E Epstein 10a with the title “ Une forme cerebrale de la cholestermose 
generalisee ” and the other by E Epstein and K Lorenz S5 “ describing a similar case 
These cases of van Bogaert, Scherer and Epstein showed severe neurological disturbances, 
ataxia, atrophies of different groups of muscles, disturbance m speech Later on bulbar 
symptoms and flaccid paralysis of all extremities developed The neurological symptoms 
began at the age of 12, progressed until the age of death, of 40 years At the age of 33 onlj 
tendon xanthomata developed Excellent histological pictures show foam cells and deposits 
of cholesterol crystals m the central nervous system None of our cases with tendon xantho- 
mata (1, 2, 7 , 9, 10, 11, 12, and 13) showed any psychic or neurological abnormalities The 
cases of van Bogaert showed normal and high normal serum cholesterol like our cases 2 and 
10 The combination of central nervous sjstem xanthomatosis and tendon xanthomata has 
not been described until now 
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cells occurring m granulomatous tissue with fibroblasts and exudate cells 
or in old connective scar tissue 

One area of the excised nodule, the size of a pinhead, was softened 
Microscopically the yellow detritus showed typical cholesterol crystals and 
a few needles, probably cholesterol esters 

Chemical Findings The cholesterol content m the serum of Case 1 
was never extremely high However, figures above 400 were observed 
Our early observations on this patient showed an inverse ratio of cholesterol- 
cholesterol esters During the period of the cholesterol-poor diet, a normal 
ratio was restored but the total cholesterol remained at the same level, 
despite a cholesterol-poor diet taken over a long period of time The 
brother, who had smaller nodules, exhibited high normal total cholesterol 
but an inverse ratio of cholesterol-cholesterol esters In the cases of tendon 
xanthomata described in the literature, the total cholesterol values are very 
high and the cholesterol esters especially are increased The inverse ratio 
of cholesterol-cholesterol esters suggests an involvement of the liver although 
clinical signs of hepatic disease are absent Neither patient was ever jaun- 
diced It is significant that despite the patients’ ages no unusual signs of 
vascular disease were found 

* In this and m most of the later described cases of xanthomatous dis- 
eases, phospholipids are determined quantitatively Monoammophospha- 
tides (lecithin-cephalin) and diammophosphatides (sphingomyelin) are 
determined separately by our new method (Thannhauser and Setz 135 ) Up 
to the present time the phosphorus value obtained using Bloor’s method was 
multiplied by 25 and the figure thus obtained designated as lecithin How- 
ever, the so-called lecithin value comprises the monoammophosphatide (leci- 
tlun-cephahn) and diammophosphatides (sphingomyelin) Not only are 
these substances notably different in their chemical constitution, but also m 
their physiological significance With our method of precipitating the 
sphingomyelin complex as Remecke compounds, and separating and weigh- 
ing the sphingomyelins, it is possible to determine sphingomyelins gravi- 
metrically and to evaluate the rest of the formed total lipid phosphorus as 
lecithin and cephahn Using serum from patients suffering from xantho- 
matous diseases, this method demonstrates whether an increase of cholesterol 
m the serum and tissue is accompanied by an increase of monoammophos- 
phatides (lecithin-cephalin) or by an increase of diammophosphatides 
( sphingomyelin) or by a simultaneous rise of all three lipids 

In the serum of Case 1 the total phospholipids were increased It is 
shown that the increase of phospholipids results mainly from a rise m the 
monoammophosphatides (lecithin-cephalin) The sphingomyelins show 
onlj a small rise In the analyzed tissue of the tendon sheath xanthoma, 
there was considerable increase of cholesterols and monoammophosphatides 
but only traces of diammophosphatides could be detected These findings 
demonstrate that m the examined case an increase of sterols m the serum 
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as well as m the tissue is combined with an increase of monoammophospha- 
tides (lecithin-cephalin) but not with an appreciable increase of sphingo- 
myelins The physiological significance of this finding is unknown, but 
clinically it is important that the xanthomatous diseases show, in addition 
to the outstanding symptoms of increased cholesterol in serum and tissue, 
increased monoammophosphatides, while m Niemann-Pick’s disease the out- 
standing finding is increased diammophosphatides (sphingomyelin) (E 
IClenk 13 ) 

Xanthoma Tuberosa 

Case 3 Female of 40 years had known she had diabetes for two years Had 
taken no special diet Sugar excretion was always around 1 per cent (10 to 20 gm ) 
daily She noticed peculiar “ warts ” of yellowish color on both elbows five years 
previously Blood examination showed slight lipemia On both elbows there were 
typical xanthomata tuberosa She became sugar-free on diet, but the tuberous 
xanthomata did not disappear Total cholesterol 570 mg per cent 



Fig 6 Case 4 Xanthomata tuberosa on both elbows 

Case 4 The patient is a 30 year old physician suffering from chorioretinitis 
of the disseminated type, affecting both eyes He had had difficulty with his vision 
for three years Despite search, a definite etiology could not be found At almost 
the same time he noticed small lesions about the elbows, knees and buttocks which 
were diagnosed as xanthomata tuberosa His main complaint was fatigue for the 
previous three years He had no fever, no loss of weight His appetite was good 
and he carried on his profession satisfactorily Two children were living and well 
Physical examination revealed no vascular disease Blood pressure 110 systolic and 
90 diastolic Urine findings negative 

On both elbows there were xanthomata tuberosa The pea-sized xanthomata 
had a yellow color and marked hyperkeratosis on the top of the lesions Similar 
lesions were found on the knees and on the buttocks No other xanthomata were 
observed Mucous membranes were free 

The creases on the palms of both hands were yellow, of a carotine-hke color 
His blood serum showed the same color due to carotmemia Quantitative deter- 
mination of carotine was not carried out at this time 
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Blood sugar (fasting) 86 mg % _ ,,, ~ m 

Sugar tolerance curve, 7/7/36 Fasting 86 mg %, X hour 154 mg %, 1 hour 102 mg %, 
2 hours 78 mg %, 3 hours 53 mg %, 4 hours 93 mg % 

This rather flat tolerance curve does not suggest a latent diabetes 


Serum Van den Bergh 
Total fats 
“ cholesterol 
Free 

Cholesterol esters 
Sphingomyelins 
Total phospholipids 


0 542 (Direct, negative) 

1088 mg % 

476 

125 (Normal ratio, free esters) 
351 

243 (Normal 100 to 150 mg %) 
437 (Normal 200 to 350 mg %) 


Monoaminophosphatide, total lipids — diaminophosphatide 194 mg % 
(Normal 100 to 150 mg %) 

Analysis of stromata of red blood cells 

Diaminophosphatide 3 7 mg %, low normal (Normal 4 to 5 mg 

Total lipids 10 6 “ “ “ “ ( “ 10 to 15 “ 


%) 


Comment We have thus far considered only simple forms of what we 
consider to be xanthomata tuberosa The above described nodules of the 
tendon sheaths as well as xanthomata multiplex disseminata, which will be 
illustrated later, are erroneously designated as xanthomata tuberosa Tu- 
berous xanthomata are nodular elevations of the skm The nodules are 
usually observed isolated, not confluent or aggregated m small groups The 
shape is irregular and they may vary from pea size to the size of a chestnut 
Their favorite location is the extensor surface of the arms, especially the 
elbows, or on the buttocks The surface usually shows hyperkeratosis and 
is of yellow or carrot-like color Xanthomata tuberosa and xanthomata 
disseminata which are entirely different m size, shape, color and localization 
are generally confused in the literature The mucous membrane and larynx 
are rarely involved m tuberous xanthomata m contrast to the xanthomata 
multiplex disseminata m which lesions almost always arise simultaneously 
in the mouth and larynx 

The reason for this confusion may be due to the fact that the histological 
findings are identical m both xanthomata tuberosa and xanthomata dis- 
seminata despite the fact that appearance and localization are clinically en- 
tirely different In both lesions we find foam cells, l e , cells with one or 
two nuclei, " Touton giant cells ” The amount of fibrous tissue which is 
found in the nodule surrounding the foam cells varies according to the age 
of the xanthomatous nodules In later stages only granulomatous scar 
tissue may be found There is no sign of inflammation or vascularization 
around the nodules on the skm and no papule or pustule formation This 
is important m differentiating between xanthomata tuberosa and the erup- 
tive form of papulo-pustular lesions which occur m severe diabetes and 
symptomatic hypercholesteremia 

Xanthomata tuberosa may be combined, as in Case 3, with mild diabetes 
In these cases of rather mild diabetes the lesions of xanthomata tuberosa 
(which do not itch) may be the expression of a similar xanthomatous erup- 
tion in the pancreas In 1921 Wijnhausen 184 was able to verify such a 
coincidence by operation In his patient xanthomata tuberosa were noticed 
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34 days before sugar was found in the urine Frequent attacks of ileus, as 
m bowel obstruction, accompanied by fever were observed Operation one 
year after the onset of the symptoms revealed chronic pancreatitis and tuber- 
ous xanthomata m the pancreas The patient recovered from the operation 
The diabetes and the tuberous xanthomata of the skin may be considered the 
result of the same disease, 1 e xanthomatosis, affecting the skin and pancreas 
simultaneously This suggestion has also been mentioned by Rowland 101 
As early as 1880 Gendre 45 reported the case of a patient who had been 
suffering from mild diabetes and tuberous xanthomata for 10 years 
“ Malgre la presence du diabete sucre datant de dix ans ce cas ne peut pas 
etre range parmi les xanthomes diabetiques ” 

The eruptive form of papulo-pustular xanthomata, the so-called xan- 
thomata diabeticorum, is entirely different m etiology from the xanthomata 
tuberosa Xanthomata diabeticorum are the sequel of a severe diabetes 
melhtus in the course of which lipemia and hypercholesteremia occur, oc- 
casionally producing the itchy papulo-pustular eruptions which appear and 
disappear 

I should like to emphasize further the importance of differentiating 
between xanthomata tuberosa and xanthomata disseminata because the vis- 
ceral organs involved may be predicted by the kind of skin lesions present 
Xanthomata tuberosa and plana may be combined, as we shall see latei , with 
endocardial and vascular xanthomata as well as with hepatic and pancreatic 
disease, while xanthomata disseminata is found with xanthomata of the 
bones and lungs, xanthomata of the brain and diabetes insipidus 

Senim Cheimstty The serum of a patient with xanthomata tuberosa 
shows high total cholesterol values largely due to increased cholesterol esters 
The cholesterol-cholesterol ester ratio is normal or changed in favor of the 
esters The monoammophosphatides (lecithm-cephahn) are markedly in- 
creased The diaminophosphatides (sphingomyelin) are also a little higher 
than normal but the monoaminophosphatide-diammophosphatide ratio 
shows that the mciease of total phospholipids is mainly due to the increase 
of lecithm-cephahn The glycerides are also consideiably increased The 
increase of the monoammophosphatides and glycerides simultaneously with 
the cholesterol is to be consideied a fact evident from many observations 

“ Forme Fruste ” of Xanthomatous Diseases 

Case 5 Mrs F, 55, mam complaint fatigue For many years easily tired, 
very active in the household Physical examination Mentally quick, haggard lady 
The color of her skin is brownish, like a tan (has not exposed herself to sunlight) 
Both palms of hands and feet and especially the creases of the hands show xanthosis, 
that is, a yellowish carotin-like color Sclerae normal color There are no abnor- 
malities of the inner organs discovered , no signs of hypothyroidism Urine and blood 
normal Basal metabolic rate, minus 10 per cent, blood sugar 85 mg per cent, bili- 
rubin, van den Bergh 0 5 , icteric index 11 
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Total 

Choles 

terol 

Free 

Esters 

Total P 
Lipid 

Dianunoplioa 

Sphingomyelin 

Monoamino-p 

Lecithm- 

Cephahn 

Fat 

9/24/35 

295 mg % 

103 mg % 

192 mg % 





After cholesterol 
poor diet 

276 mg % 

- 

201 

290 mg % 

81 mg % 

209 mg % 

389 


Case 6 E de S , 48 years Family History Diabetes m several members of 
his ancestry Patient has six healthy children Patient reports that 10 years ago 
he had a trace of sugar in the urine Sugar disappeared without keeping to diet 
Six years ago he was examined m Paris and hypercholesteremia was found without 
other symptoms Total cholesterol at this time was 455 mg per cent Four months 
later, after a diet poor m fats, the total cholesterol was 320 mg per cent Patient 
kept on this diet for six years Cholesterol determination repeated several times 
during the past year showed values of total cholesterol around 200 mg per cent 
Basal metabolic rate normal on several occasions 

The main complaint of the patient is fatigue He is sometimes depressed and 
feels uneasy He lives in the tropics now, has to be very active m his business 
His mental agility is quick, in contrast to his physical fatigability 

Physical findings Man of normal figure, no signs of hypothyroidism The 
skm exhibits xanthosis on the trunk as well as on the extremities (see case 4) , 
especially the palms of the hands and feet and the creases on the palms show a 
yellowish carotine-like color The lungs are normal Heart is normal vci size, 
systolic murmur at aorta Blood pressure 135 systolic and 85 diastolic Liver and 
spleen not remarkably enlarged Blood and urine normal Blood sugar 102 mg 
per cent, bilirubin (Van den Bergh) 0 5 mg , icteric index 20 
Blood chemistiy 


Total 

cholesterol 

1 

Free 

Esters 

Total P 
Lipid 

Diaminophos 

Sphingomyelin 

Monoamino-p 

Lecithin- 

Cephalm 

216 mg % 

50 mg % | 

166 mg % 

309 mg % 

112 mg % 

197 mg % 


We report these cases as " forme fruste ” of xanthomatous diseases be- 
cause they have the same features as patients exhibiting xanthomata tuberosa 
(hypercholesteremia, xanthosis (carotmemia), inclination to nnld diabetes) 
but no skm xanthomata These patients are often diagnosed as hypothy- 
roids because they exhibit physical fatigability, high blood cholesterol and 
sometimes basal metabolic rates on the lower borders of normal In con- 
trast to patients suffering from hypothyroidism, these patients are mentally 
very alert, they are not anemic, they perspire easily and have a smooth skm 
They are not slow m their activities, but they fatigue easily The cases 
reported by Edelmann S4a with xanthosis, fatigability, diffuse pains m 
muscles, complaints of irritability of the gastrointestinal tract, belong to 
this group We determined the carotme content of the serum quantitatively 
m a case which we have seen recently and found 0 4 mg per cent (normal 
0 05 to 0 1 mg per cent) We believe that the forme fruste of xanthoma- 
tous diseases, characterized by hypercholesteremia, xanthosis and caroti- 
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nemia, associated with fatigability and inclination to mild diabetes, is seen 
not infrequently if distinguished from hypothyroidism 

Xanthomata Tuberosa and Prana and Tendon Xanthomata 

We were fortunate to dtscovet an entire family suffering from xan- 
thomata of the skin as well as of the tendon sheaths G K , a female child 
(Case 9), aged 11, was observed at the Children’s Hospital We are in- 
debted to Dr Blackfan and Dr Diamond for the privilege of seeing this 
child and for the opportunity to study the entire family, whose case histories 
follow 

Family Tree or Family K 



Case 7 Mr I K , SO years old, male, Jewish plumber, noticed painless swellings 
on knuckles of both hands when he was about 30 years old During the last 5 to 10 
years he also noticed swellings develop on both heels Two to three years ago, he 
first suffered from attacks of substernal pam which were diagnosed as angina pectoris 
and responded to treatment with nitroglycerin 

He was the father of four children, all of whom showed evidence of xanthoma- 
tosis (see family tree), his mother had brown swellings on the eyelids, one sister 
(Mrs Ch, Case 13) had xanthomata of tendons, another sister is supposed 
to have xanthelasma 

He was moderately obese, not jaundiced His eyelids showed no xanthelasma 
Lungs and heart were found to be normal on physical examination Electrocardio- 
gram normal Liver and spleen not definitely enlarged 

On the third, fourth and fifth fingers of both hands, xanthomata, movable with 
the tendons on the extensor side, were visible, most pronounced on the first inter- 
phalangeal joint Small nodes were present in the olecranon region Extensive 
swellings m the region of the lower third of both lower legs, bulging posteriorly 
and laterally m the region of the Achilles tendons These swellings were firm, non- 
tender, larger than those in any other member of Ins family, measuring 8 by 3 cm 
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Serum total cholesterol 

265 mg % 

Free cholesterol 

105 

Cholesterol esters 

160 

Total phospholipids 

450 mg % 

Diammophosphatide 

150 mg % 

Monoaminophosphatide 

300 mg % 

Fat as fatty acids 

496 


Case 8 J K, a 47-year-old Jewish housewife, first seen October 27, 1936, 
noticed brownish sw ellings on both upper eyelids at the age of 23, after her first child 
was born When she was 40 years old these lesions had grown considerably and 
similar lesions had appeared on both lower lids also No history of serious illness 
in the past 

Family history See family tree 

She was a markedly obese woman without icterus There were characteristic 
xanthelasmata in both upper and lower eyelids, the smaller measuring 3 mm in 
diameter, the largest 5 by 20 mm , of soft consistency, elevated 1 to 2 mm above the 
level of the skin No tumors of any tendons were palpable Liver and spleen were 
not palpable and not enlarged on percussion 



10/30/36 

11/2/36 

Serum total cholesterol 

482 mg % 

533 mg % 

Serum free cholesterol 

129 

129 

Serum cholesterol esters 

353 

404 

Total phospholipids 


394 

Diammophosphatide 


132 

Monoaminophosphatide 


262 

Fat as fatty acids 


585 


On a reduction diet, she lost 31 pounds in seven months There was no change 
in her xanthelasma 

Case 9 G K , 11 years old, Jewish schoolgirl (daughter of J K ) noticed pain- 
less nodes appear m the region of both heels at the age of seven One or two years 
later similar lesions were seen on the knuckles of several fingers and there was also 
involvement of the skin of the knees and elbow's 

She was an underdeveloped, undernourished, intelligent girl The xanthomata 
of the skin were round, brownish-orange colored, flat lesions, 3 to 4 cm in diameter, 
with somewhat pronounced margins and sharp borders The center of these lesions 
was darker and slightly depressed Similar, although much smaller tuberous skin 
lesions were visible in the gluteal folds and flexor aspect of the knees Besides there 
were xanthomata of the extensor tendons of the third and fourth fingers of both 
hands, and larger xanthoma nodes m both Achilles tendons Liver and spleen not 
felt No jaundice (Figures 7, 8, 9, 10, 11 ) 


10/26/36 Serum total cholesterol 
“ free 

“ cholesterol esters 


667 mg % 

203 

464 


Total phospholipids 448 

Diammophosphatides 194 

Monoaminophosphatides 254 

Fat as fatty acids 423 


3/2 //37 After moderate restriction of animal fat containing food 

Total cholesterol 785 m g % 

Free “ 222 

Cholesterol esters 563 
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The round mtradermal lesion on the left elbow was surgically removed and 
proved to be in intimate contact with the tendon of the triceps muscle Tissue 
analysis of the dried lesions, freed as much as possible from subcutaneous fat, showed 
no sphingomyelin The total phospholipid content of the dried substance was 12 7 mg 
per cent Total cholesterol of the dried substance was 13 1 mg per cent 



Fig 7 Case 9 Xanthomata tuberosa and plana on both elbows and both knees 

Case 10 S K , 22-year-old Jewish girl, daughter of J K , was seen December 
7, 1936 She had no complaints but had seen and felt nodes on her heels for two 
years She had been obese as a child 

Patient showed slight bulging of the region of the Achilles tendons on both 
sides, 5 cm distant from the floor, as the only demonstrable abnormality 

Total cholesterol (serum) 244 mg % 

Free cholesterol “ S3 

Cholesterol esters “ 161 

Case 11 A K, 16-year-old Jewish schoolboy (son of J K ) had no complaints 
He showed xanthomata of various extensor tendons of the fingers of both hands and 
also of both Achilles tendons 
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Serum total cholesterol 
“ free 

“ cholesterol esters 
Total phospholipids 
Diaminophosphatide 
Monoaminophosphatide 
Fat a% fatty acids 


282 mg % 
97 
185 
303 
137 
166 
354 



Fig 8 Case 9 Xanthomata tuberosa on the buttocks 


Case 12 H K, eldest son, 23 years old, student, healthy, no complaints or 
pathological findings m lungs or heart, normal blood pressure, normal liver and 
spleen Examination of left Achilles tendon reveals a pea-sized tendon xanthoma, 
similar to those of his brother and sister Chemical findings m the serum Icteric 
index 13 , Van den Bergh less than 0 5 mg per cent, carotme 0 25 mg per cent 


Total cholesterol 
Free cholesterol 
Cholesterol esters 
Fat as fatty acids 


400 mg % 
100 
300 
471 


Case 13 Mrs Ch (sister of Mr K ), 51 years old, Jewish housewife (aunt 
of the 4 K children) was seen April 17, 1937 She had noticed painless lumps on 
knuckles of various fingers at the age of 37 
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Fig 9 Case 9 Xanthomatous nodules on both Achilles tendons 



Fig 10 Case 9 Xanthoma planum, Sudan staining 
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Fig 11 Case 9 Xanthoma planum xanthoma cells 


She was moderately obese, showed no icterus, no xanthelasma of the eyelids 
There were xanthomata of three fingers of each hand, predominantly in the region ot 
the phalango-metacarpal joint, also xanthomata in both Achilles tendons, 2 cm m 
diameter and small superficial tuberous nodules m the region of both elbows Liver 
and spleen were not enlarged 


Serum total cholesterol 500 mg % 

“ free “ 183 

“ cholesterol esters 317 

Total phospholipids 632 

Diaminophosphatides 83 

Monoaminophosphatides 549 


Comment Heredity Case 8 has unusually extensive xanthelasma on 
both eyelids Several members of the father’s (Case 7) family have tendon 
sheath xanthomata All the children of this couple were examined and all 
were found to have tendon sheath xanthomata The youngest child, Case 
9, has xanthomata plana (xanthelasma), xanthomata tuberosa and tendon 
sheath xanthomata It is evident from different cases described m the 
literature (Torok, 138 Raeder, 00 Wile and Dumeling, 157 and from the family 
tree of this family that heredity is dominant 
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Case 9(11 year old girl) has different kinds of xanthomata of the skin 
Later we shall discuss the fact that histological examinations of all kinds of 
xanthomata reveal a more or less uniform histological structure consisting 
of foam cells and granulomatous tissue Because the gross appeal ance of 
xanthomata of the skin is diffeient in shape and m color, we have to deal 
with a nomenclature which describes the different gross appearances of the 
skm but not different diseases 

Xanthomata plana or xanthelasma are flat xanthomata of carotine-hke 
color 01 that of chamois leather In the child, Case 9, xanthomata plana 
were found on both elbows + both knees and buttocks In addition she had 
xanthomata tuberosa on both elbows, on the buttocks and on the skin of 
the heels overlying the tendon tumors Temporarily when she was first 
observed and once later she even had an eruptive papulo-pustular form ot 
xanthomata on both arms and legs These eruptive lesions appear and dis- 
appear and up to the present time have been observed only on patients suf- 
fenng from diabetes melhtus 

Later we will show that the papulo-nodular eiuption known as xantho- 
mata diabeticorum may occur without diabetes not only m cases such as 
that just described but also in patients with jaundice and xanthelasma due 
to xanthomatous liver cirrhosis with a very high serum cholesterol 

We follow Montgomery and Osterberg 70 m separating xanthomata mul- 
tiplex disseminata from the discussed manifestations of xanthomata of the 
skm The disseminated multiple xanthomata does not differ m its histo- 
logical structure but differs in shape, color and especially m localization, 
distribution and diagnostic significance We were unable to find a single 
case in the hteiature where disseminated multiple xanthomata of the skm 
were found in the same patient coincidentally with xanthomata plana and 
tuberosa, or in patients with tendon sheath xanthomata But, as we ob- 
served in the members of the K family and other cases cited in the litera- 
ture, xanthomata plana as well as xanthomata tubeiosa are very often com- 
bined with xanthomata of tendons 

Discussion of Coincidence of Xanthomata Plana and Xanthomata 
of Tendons with Xanthomatous Involvement of Heart, 
Blood Vessels, and Liver 

In 1879, Calcutt Fox/ 9 m the first description of tendon sheath xan- 
thomata combined with xanthomata plana, found the mitral valve involved 
with xanthomata Poensgen (1887) 89 describes tendon sheath xanthomata, 
xanthomata plana and tuberosa with aortic involvement m a boy of eight 
years Lenzen and Knauss (1889) 02 described and showed a picture of an 
11-year-old girl, who, like our patient of the same age (Case 9), had xan- 
thomata plana, xanthomata tuberosa and tendon sheath xanthomata Their 
patient died from an intercurrent infection following operation Autopsy 

* We are indebted to Dr Hilbert F Day for the excision of one xanthoma plana on the 
left elbow 1 years after this excision there is no recurrence of the xanthoma in the scar 
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revealed xanthomata on both pulmonic and mitral valves (patient exhibited 
mtra-vitam unusually loud systolic murmurs) and xanthomatous patches in 
the pulmonary aitery, but the aorta and left carotid showed a xanthoma of 
the mtima simulating a neoplasm which almost occluded the lumen of the 
vessel Both coionaries of the 11-year-old child also demonstrated xan- 



Fig 12 Xanthomatous nodule of the mtima of an artery (Microphotograph of Dr 

Timothy Leary of Boston ) 


thomatous patches the size of a pmhead It is noteworthy that tins patient 
had a sister With the same disease Similar familial cases with involvement 
of the heart and the arteries in children are described by Arning (1910), 6 ’ 7 
and by Lowe (1910) 85 and then by Hess (1934) 51 In all these cases the 
xanthomatous involvement of the endocardium and vessels was combined 
with tendon sheath xanthomata and skm lesions of xanthomata plana and 
xanthomata tuberosa We should like to emphasize that m the literature, 
as far as has been able to be determined, not a single case is described where 
xanthomata multiplex disseminata was found combined with xanthomata 
of the endocardium and the vessels which we shall picture and discuss later 
At this point we should like to call attention to the fact that hypercholes- 
terolemia is found where xanthomata plana, xanthomata tuberosa, and ten- 
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don sheath xanthomata are combined with vascular xanthomatous disease, 
while normal cholesterol values are found in patients suffering from xan- 
thomata multiplex disseminata and xanthomatous bone diseases 

Simultaneous involvement of the liver is rare in cases where xanthomata 
plana and tuberosa and tendon sheath xanthomata exist over a long period of 
time without jaundice Later we shall show that jaundice is the initial 
symptom of xanthomatous biliary cirrhosis in the course of which (but only 
after a period of jaundice) the most impressive xanthomatous changes of 
the skin in the form of xanthomata plana or xanthomata tuberosa may arise 
The spleen, the lymph glands and the lungs were not involved in this group 
of cases but these organs are involved in the group of xanthomata multiplex 
disseminata of the skin with xanthoma in the brain and the bones 

Xanthomatous Biliary Cirrhosis 

Case 14 Female, aged 35 years, wife of a farmer in Germany 104 One sister 
suffering from cholecystitis Married, one healthy child Patient noticed jaundice 
m January 1931, for the first time, no pain or other symptoms from the gall-bladder, 
stools clay-colored, urine dark, itching all over the body The physician diagnosed 
gall stones and the patient was operated upon on April 7, 1931 The wall of the gall- 
bladder was very thick A gland was found which was intimately connected with 
the gall-bladder (xanthomatous scar tissue) m the place where the hepatic duct 
branches The liver was firm in consistency There were no stones found and all 
the larger bile ducts were free of stones The gall-bladder was removed After 
the operation the jaundice increased Patient grew worse Treatment with dia- 
thermia and carbohydrate and insulin was without effect Operation again considered 
by the physician She was then first admitted to our hospital, November 19, 1931 
Weight 52 kg, height 148, severely jaundiced Several lesions of the skin from 
scratching At that time no xanthomata or tuberous xanthomata Temperature be- 
tween 37 1° and 37 9° C Lungs Normal vesicular breathing, no dullness Heart 
Normal size, no murmurs, blood pressure 140 systolic and 80 diastolic, pulse 76 
Abdomen distended, umbilicus deformed Liver enlarged, five fingers below the 
costal margin, very firm, surface smooth Spleen enlarged, firm There is a small 
amount of ascites No caput medusae Urine trace of albumin, no sugar, urobilin 
and urobilinogen strongly positive, bilirubin positive, sediment, few leukocytes 
Blood 75 per cent hemoglobin, 3,600,000 red blood cells, 7,200 white blood 
cells , 1 basophile, 1 eosmophile, 1 stab form, 70 polynuclears, 27 lymphocytes 

Hospital treatment from November 19 to December 20, 1931 Carbohydrate- 
rich, protein-poor diet with 5 units insulin twice daily Diathermia of the liver 
Weight loss during this time 0 5 kg From November 26 to December 8, very 
strong menstrual bleeding On December 11, sudden rise in temperature to 39° C , 
fever continued for five days Jaundice during the hospitalization was not changed, 
never evidence of complete obstruction Never colicky pain Discharge diagnosis 
Biliary liver cirrhosis 

Second admission to our hospital January 11, 1933 Patient reports that no 
marked changes have occurred since her hospital stay The menstrual bleeding in 
the meantime was always excessive She was inclined to bleeding from the gums 
and from the genitals apart from menstruation She felt increasingly weak and 
without appetite Stools were not completely acholic Urine always dark Physical 
examination Weight 43 kg Jaundice deeper brown Liver, much larger than at 
the first admission, almost the whole abdomen is filled by the liver Its border is 
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three fingers below the umbilicus Very firm, surface smooth, no nodules Spleen 
the same size as at the first admission, three fingers below the left costal margin 
No ascites was found at this time Surprisingly large lemon-yellow patches were 
visible on the green-brown jaundiced shin which had not been present the year before 
These yellow patches, varying in size from 1 to 10 cm , easy to recognize as xantho- 
mata plana, were found around the eye-lids, on the nose and cheeks, on the abdomen 



Fig 13 Case 14 Xanthoma plana on both eyelids, the nose and the face 

and also on the scar from the operation On the arms both on the flexor and extensor 
surfaces and all over the body were extremely itchy papulo-pustular nodules 
Around the nodules was a small inflammatory zone of pink color which changed 
peripherally to bluish-red and finally to brownish The pustules did not contain fluid 
or pus but on opening, a soft tissue of yellowish color was seen Because these 



Fig 14 Case 14 Eruptive form (papulo-pustular form) of xanthoma. 
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eruptions itched so excruciatingly they had been badly scratched and give the im- 
pression of an abraded vesicle with the formation of a crust The nodules which 
were not injured by scratching healed without crust formation, but a dark pigmenta- 
tion remained Blood 55 per cent hemoglobin , 2,600,000 red blood cells, 9,000 white 
blood cells, blood sugar 82 mg per cent Bilirubin direct 14 1, indirect 8 1 Van den 
Bergh’s units Total cholesterol 657 mg per cent , free cholesterol 376 mg per cent, 
cholesterol esters 281 mg per cent Urine Albumin positive, sugar negative, uro- 
bilinogen strongly positive After a period of strict vegetable diet without any 
animal cholesterol we noticed an impressive decrease of the total cholesterol, but the 
inverse ratio of cholesterol-cholesterol esters remained, which is according to Thann- 
hauser and Schaber a sign of liver damage 



Total 

cholesterol 

Free 

cholesterol 

Cholesterol 

esters 

February 1 

657 mg % 

576 mg % 

81 mg % 

February 14 (cholesterol free diet) 

406 

314 

92 

February 28 

152 

132 

20 


On a less strict diet which contained some animal sterol the patient showed 
after four weeks 296 mg per cent total cholesterol, 124 mg per cent free cholesterol, 
and 72 mg per cent cholesterol esters Normal persons who eat a diet free of ani- 
mal sterol do not change their blood cliolesterols (Bareda 11 ) Within 28 days the 
total cholesterol in this patient’s case decreased from 657 mg per cent to 152 mg 
per cent These figures show that 20 gm of cholesterol disappeared from the blood 
if we take four liters as the normal amount of circulating fluid During the vege- 
table diet period the sterols in the feces were isolated and determined following the 
technical methods of Schonheimer The daily amount of sterol in the feces in the 
beginning of the diet was 1 26 gm , later it fell to 0 53 gm , and at the end of the diet to 
0 827 gm The attempt was made to isolate cholesterol, dihydrocholesterol and copro- 
sterol quantitatively Only traces of coprosterol were found but it was impossible to 
isolate free cholesterol or dihydrocholesterol from the feces during this period This 
result is in conformity with the findings of Schonheimer The sterol structure 
present in the feces while on the sterol-free diet consists apparently only of plant 
sterols It is not evident how the 20 gm of cholesterol disappeared from the blood 
Bacterial destruction of cholesterol m the feces may give an explanation for this 
important fact according to B Ottenstem 

The patient grew gradually weaker She again developed a high fever for the 
period of a few weeks Her weight fell to 41 kg She lost ground rapidly and 
died eight weeks after she left the hospital A partial autopsy was performed Prof 
Aschoff, who examined the liver, found a marked cirrhosis and the same xantho- 
matous changes of the liver tissue which Chvostek described m Ins case of “xan- 
thelasma and icterus ” as xanthoma of the liver 

Case 15 (I am very much indebted to Dr James Waring, Professor of Medi- 
cine of the University of Colorado, for the permission to publish this case ) 

H L , housewife, aged 32 years, born in Vienna Entered Colorado General 
Hospital November 19, 1935, with the complaint of jaundice and weakness of four 
years’ duration and of yellowish plaques distributed over the body, especially on the 
face and in the creases of the hands and feet, of about two and a half years’ duration 
Past lust oi y Patient had measles at seven years, chickenpox at eight years 
Nerer has had scarlet fever, mumps, whooping cough, rheumatic fever, chorea, or 
\enereal disease Menstrual periods started at 15 years, were regular every 28 days 
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until spleen was removed two years ago Has not menstruated since No meno- 
pausal symptoms One child, nine years of age, a boy, living and well No other 
pregnancies In 1926, the appendix and one ovary were removed 

Faintly histoiy Mother, living and well, aged 58 years No tuberculosis con- 
tacts No history of cancer, diabetes, or Bright’s disease No illness m family 
similar to patient’s No blood dyscrasias, no hay fever, no asthma 

Picscnt illness The patient believes that she was feeling quite well until June 
1931 At that time she first noticed that her eyes were yellow Shortly afterwards 
her shm became yellow, the urine high]} colored and the stools grayish m color 
This jaundice gradually increased in intensity and was accompanied by much itching 
In September 1931, she consulted a physician m Boston who told her that she had gall 
stones and advised an operation, which was refused Patient’s weight at the onset 
of her illness was 160 pounds In four months, that is at the time she consulted the 
physician m Boston, her weight had fallen to 132 pounds In March 1932, she con- 
sulted a physician in Cleveland who told her that she had an obstruction of the gall 
ducts and advised an operation which was again refused Meamvhile the jaundice 
had increased in severity and the itching was almost intolerable In April 1932, she 
came to Denver and consulted turn phjsicians A diagnosis of obstructive jaundice 
was made and an operation adv lsed At this time, she was told that she had a large 
liver The jaundice now showed some variation m intensity and the itching lessened 
but the patient complained of great weakness Around both e>elids, xanthelasma 
palpebrarum was noted In Maj 1933, she went to Memphis, Tennessee, where she 
was operated upon and her spleen removed, but there was no change in the condition 
following the operation No gall stones were found, but a narrowing of the common 
bile duct About a month before leaving Denver m May 1933, she first noticed 
yellowish deposits m the creases of her hands They came on gradually but were 
rather diffuse in distribution from the very onset, that is, they appeared on the face 
and on all extremities including both elbows at about the same time About the 
middle of 1934, she was quite sick with high fever, increase in jaundice and some 
delirium In May 1935, she was given a number of fever treatments at the Colorado 
Psychopathic Hospital The fever treatment did not change the condition of the 
patient 

Patient was seen again by a doctor m Denver m August 1934 She now had 
yellowish plaques in the creases of the palmar surfaces of both hands They were 
each about 2 mm wide and slightly raised They were also present on the anterior 
surfaces of the elbows and on the elbow tips On the extensor surfaces of the 
elbows the plaques were enlarged patches and were much raised above the surround- 
ing skin They were also present over the buttocks Progress from the fall of 1935 
vvas gradually downward She had numerous persistent nasal hemorrhages and a 
little fever off and on much of the time The first nasal hemorrhage occurred about 
1934, lasted about 10 hours and it is estimated that about a pint of blood was lost 
Since this time she has had a nose bleed of more or less seventy about every six weeks 
Epistaxes lasted from six to ten hours and were controlled with difficulty She 
does not bruise easily and apparently had not had any petechial spots She showed 
marked susceptibility to respiratory infections which were severe and prolonged 
With one of these she had an acute suppurative otitis media on the right side She 
finally died July 1936, apparently of a typical coronary occlusion 

Physical examination General appearance Her entire body is jaundiced, of a 
dusky bronze color with a tinge of yellow apparent The coloring is diffuse and 
fairly uniform with no distinct patches of pigment No deformity of bony skeleton 
or skull No discoloration of mucous membranes Head Small nodules apparent 
on upper eyelids and along the inner canthi The larger of these have been remov ed 
by her physician Eyes Some patchy congenital discoloration of the iris Left 
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pupil larger than right Pupils react to light and accommodation Consensual 
reflex present No nystagmus, exophthalmos, visual disturbances or fundal pathology 
Conjunctiva and sclera slightly yellow Visual fields grossly normal Mouth 
Posterior pharynx narrow with large hypertrophied tonsils from which no pus can 
be expressed Chest Organs apparently normal Diaphragm high posteriorly 
Heart No enlargement noted Sounds somewhat distant but no murmurs detected 


Dklk 



Fig 15 Case 15 Xanthoma plana and tuberosa on the face, around the eyelids and the 
papulo-pustular eruptive form associated on the face 

Blood pressure 110 systolic and 70 diastolic Peripheral vessels soft, pulse regular, 
rhythmic Abdomen Large operative scar The liver is palpable throughout most 
of the abdomen Liver is slightly tender along the left margin No nodules noted 
No fluid detected No bulging of the flanks Back and extremities No deformity, 
pain, or limitation of motion On both palms along practically all the flexor creases 
there are yellowish nodules about 3 mm above the shm On the extensor surface of 
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the elbow there is a large hyperheratotic mass of the same character Many similar 
nodules are distributed along the dorsum of the foot around the toes Mucous mem- 
branes are free from xanthomata Besides these tuberous and plain xanthomata, a 
nodular pustular eruptton is to be seen, of the same appearance all over the body 
There are papules which are excoriated by scratching (In the photographs this 
eruptive xanthomata identical with the xanthomatous eruption m cholesterolemia 
during diabetes mellitus is clearly pictured ) Neurological Gait and station essen- 
tially normal Romberg negative Muscular strength decreased Ability to perform 



Fig 16 Case 15 Enlarged liver 


coordinated movements unimpaired No ataxia, dysmetria, past pointing, athetosis, 
tremors, spasticity, rigidity, dysarthria, dysphasia, Holmes rebound phenomena or 
adiadochokinesis Sensory examination essentially negative No abnormal subjec- 
tive sensations other than itching Knee jerks, ankle jerks, biceps, triceps, radial, 
patellar reflexes equal and hypoactive, corneal reflex present, superficial abdominal 
reflexes absent No Babmski sign or confirmatories Cranial nerves intact 

May 2, 1935 No roentgen-ray evidence of pathologic changes m bones of skull, 
chest, pelvis, feet or hands No definite defects m cranial bones, changes m sella 
turcica or metaphyses as described m Schuller-Christian’s disease 

Urinalysis color amber, slightly hazy, acid, specific gravity I 022, trace of 
albumin, no sugar Sediment contains a few pus and epithelial cells and many 
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bacteria, no casts or erythrocytes Blood examination Hemoglobin 10 2 grams, 
erythrocytes 3 2 million per cu mm , leukocytes 12,650, polymorphonuclears 80 per 
cent , lymphocytes 14 per cent , monocytes 4 per cent , eosmophiles 2 per cent Blood 
sedimentation Vj. hour 20 per cent, 1 hour 40 per cent Serological examination 
Wassermann test negative Eagle flocculation test negative 



Fig 17 Case 15 Xanthomata tuberosa on both elbows 

Electrocardiogram showed slight left axis deviation showing definite respiratory 
shift Basal metabolism rate, plus 8 Blood chemistry Sugar (dextrose) 84 mg per 
cent, total N P N 33 , total cholesterol 400, calcium 10 60 Van den Bergh test 2 66 
mg bilirubin per 100 ml blood, direct reaction Icterus index 22 Fragility of red 
cells normal 

Biopsy Removal of a xanthoma from the dorsal surface of left elbow (No- 
vember 19, 1935) (Analysis of the tissue by the Biochemical Institute, University 
of Denver ) 

Cholesterol % by weight of fixed tissue 

Total cholesterol 1 31% 

Free “ None 

Cholesterol esters 1 31% 

Phospholipids 0 117% 

Equivalent to 0 934% lecithin 
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Case 16 E H, a 49-} ear-old Jewish widow, began to have severe itching all 
over her body at the age of 46 Shortly aftei wards eruptions of a pustular character 
appeared, which bled after scratching These lesions had been recurring for three 
years previous to admission The patient lost 20 pounds m weight within the first 
>ear after the onset of the illness She complained of weakness and had noticed 
that her urine was at times dark brown Past and famih histories re\ealed no sig- 
nificant data 



Fig 18 Case IS Xanthomata plana. on the palms and creases 


When first seen she was icteric and the skin w r as covered with lesions of discrete 
varioliform character They were less than 1 cm in diameter, on some of them 
the top was replaced by a crust and surrounded by an inflamed zone They w r ere 
fairly symmetrical in distribution but possibly more on back and abdomen than else- 
where They were superficial and the old lesions represented by faint pigmentation, 
which persisted for some months (figures 20, 21, 22) 

Heart and lungs essentially normal Blood pressure 160 s>stohc, 90 diastolic 
Thelner reached two to three fingers’ breadth below the costal margins, the spleen two 
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Fic 21 Case 16 Eruptne form of xanthoma (papulo-pustular form), on the bach 



Fig 22 Case 16 Histological picture of the eruptive (papulo-pustular) form of xanthoma 
Notice that no xanthoma cells are seen 
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fingers’ breadth below the costal margin Both were firm, smooth, non-tender No 
signs of portal obstruction were visible, including the absence of esophageal varices 

The urine contained constantly 0 5 per cent albumin , increased urobilinogen and 
urobilin, occasional granular casts and rare red blood cells Icteric index 14 on 
admission, a year later when the ictei us had subsided it was 4 5 and the indirect 
Van den Bergh reaction less than 0 5 mg per cent Non-protein nitrogen 39 6 mg 
per cent Red cell fragility normal Basal metabolic rate varied between plus 25 
and plus 35 Blood sedimentation rate 93 mm m 1 hour (Westergren) Blood 
cholesterol 570 mg per cent 

A year later the patient was put on a cholesterol free diet, following which 
regime the itching disappeared and the shm lesions diminished, but they did not 
disappear completely Patient was given thyroid, gr 1 daily, in addition to the 
cholesterol-free diet Within the last year small xanthelasma lesions developed on 
both upper eyelids She had several furuncles which had to be treated surgically 
Albuminuria and moderate hypertension remained unchanged as did the enlargement 
of the liver and spleen 


11/5/35 Serum total cholesterol 532 mg % 

11/26/35 “ “ “ 606 

“ free “ 317 

“ cholesterol esters 289 


Cholesterol-free diet instituted 



12/3/35 

12/11/35 

12/18/35 

1/8/36 



9/4/36 

11/20/36 

Serum total cholesterol 

521 

360 

329 

346 

372 

300 

435 

400 

free cholesterol 

290 

112 

127 

137 

176 

43 

138 


esters cholesterol 

Total phospholipids 

Diaminophosphatide 

Monoaminophosphatide 

231 

248 

202 

209 

196 

257 

370 

228 

142 

297 



Discussion and Comment The first patient (Case 14) died from he- 
patic fadure due to chronic biliary cirrhosis, having been severely jaundiced 
for four years The xanthelasma developed two years after the onset 
The eruptive papulo-pustular lesions came and went During these yeais a 
pulsating angiomatous xanthoma developed m a tendon of the left little 
finger 

Necropsy showed a severe cirrhosis with fat-loaded reticulum cells and 
foam cells scattered through the liver There is no question that the 
hepatic cirrhosis did not result from alcoholism or chronic infection of the 
bile ducts, but from the formation of xanthomatous tissue which led to con- 
nective tissue and scar formation, as in Chvostek’s case 

The second patient, Case 15, 32 years of age, died from a coronary 
thrombosis having been jaundiced for five continuous years The course 
of the disease was exactly the same as m case 14 At first there was pain- 
less jaundice accompanied by enlaigement of the liver and spleen In 
both instances operation was performed because of a diagnosis of choleli- 
thiasis but stones were not found In the second case the surgeon noticed 
thickened bile ducts but no histological examination of the bile duct was 
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made Cutaneous tuberous and plain xanthomata developed in both about 
one year after the jaundice was first noticed It may be emphasized that 
chronic jaundice m the usual biliary cirrhosis is not accompanied by the 
formation of xanthomata even after a very long period of jaundice In cases 
of ordinary biliary cirihosis the cholesterol in the seium may be high and m 
cases of biliary cirihosis with partial obstruction it may be very high, but 
no xanthomata develop The appeal ance of xanthomata during a pro- 
longed jaundice suggests a special type of hepatic cirihosis and bile duct 
involvement These are histologically identical with xanthoma cell forma- 
tion m the skin 

The total cholesteiol in the serum of both patients was high and the 
ratio of cholesteiol to cholesterol esteis was imersed We attribute this 
inversion to the sei ere damage of the hepatic tissue The phospholipids m 
the seium of both cases were not examined We would expect in such a 
severe lner disease, m the light of experience gained from the separate de- 
termination of dianunophosphatide (splnngomjelin) and monoaminophos- 
phatide (lecitlnn-cephahn), a low normal splnngom\ehn but high lecithin 
and cephahn values 

A very intensive eruption of papulo-pustular xanthomata was seen in all 
of these three cases The eruptive form of xanthomata changes m degree 
during the disease, because this form depends, in oui experience, to a great 
extent on the cholesterenua 

The patient (Case 15), a >oung w’oman of 32 years, died of coronary 
thrombosis Although an autopsy was not done, it seems very likely that 
the coronary thrombosis m this case was due to the same etiology which 
caused the xanthomata of the skin, liver and bile duct Especially since we 
learned from the cases reported in the literature that juvenile patients who 
exhibited xanthomata of the skin and tendon sheaths died suddenly from 
heart disease and autopsy revealed severe xanthomata formation on the 
valves, large vessels and coronanes 

The third reported patient (Case 16), is alive and under our observation 
She differs from the two other patients m Wo points First, she is not 
constantly jaundiced At times she has a slight yellowish tinge to the sclerae, 
sometimes a real jaundice, and other times, as at present no trace of jaundice 
Secondly, three years after the onset of symptoms, she had only small xan- 
thomata of the skin of both eyelids However, the mam symptoms m the 
three cases are chronic enlargement of the liver and spleen, constantly high 
cholesterol values in the serum, and independent of the jaundice, itching erup- 
tion of nodular pustular xanthomata 

It is astonishing that this form of xanthomatous disease of skin and 
liver with xanthomatous cholangitis is almost unknovm, because it is never 
considered m the modern textbooks on medicine Yet this peculiar com- 
plex of symptoms and its underlying pathology have been described by classi- 
cal authors We find it stated m some articles that Rayer m 1835 97 de- 



1698 


S J TH ANN HAUSER AND HEINZ MAGENDANTZ 


scribed “ plaques jaunatres des paupieres ” and that Addison and Gull m 
1850 1 named the same disease “ vitihgoidea planum et tuberosum ” But 
nowhere in. the modern literature are Addison and Gull credited with the full 
description of the symptom complex of skin xanthomata with a peculiar 
form of cirrhosis of the liver although m fact these authors did describe 
three patients with jaundice, xanthomata of the skin and hepatic cirrhosis 
in Guy’s Hospital Reports, 1850 From the same hospital, Fagge, 30 
Howes, 30 Murchison 79 and Pye-Smith 94> 90 report similar cases m the Trans- 
actions of the Pathological Society with detailed autopsy findings and histo- 
logical examinations In the French literature Bazin, 12 Hillariet, 12 Cham- 
bard, 12 in 1878 report similar cases with xanthomata and jaundice 
Besmer 10 in 1876 describes tuberous xanthomata and plaques with liver, 
heart and arterial disease 

The clinical description of Addison and Gull in 1850 1 is so important 
that one of the reported cases may be quoted verbatim to demonstrate the 
similarity to one of our reported patients (Case 15) 

“ Case of Eliza Parachute, aged 33, of middle stature, moderately well nourished, 
mother of six children, catamenia regular Her present illness began in 1848, she 
attributes it to fright, and to a blow received in the left groin whilst attempting to 
separate two men who were fighting Two days after this she became jaundiced, and 
had from time to time severe paroxysmal pains about the hypochondria, lasting for a 
day or two, the liver being also enlarged and tender Four months after the com- 
mencement of the jaundice (August 4, 1848) she was admitted into the Hospital 
under the care of Dr Hughes She remained in until September 26, and left much 
in the same state she was in when admitted There was at this time nothing com- 
plained of beyond itching and irritation of the skin common in jaundice The 
present affection began after the jaundice had continued 14 months, when she again 
came under the care It first appeared in the hands, spreading across the flexures 
of the joints of the fingers and palms Soon afterwards a yellowish patch of dis- 
coloration began near the inner canthus of the eyelid, and then a precisely symmetri- 
cal one at the same part on the opposite eyelid These patches are very slightly 
raised, and not obviously indurated, they have extended very slowly At this time 
the patches on the face existed as above described Along the ridges bounding the 
flexures in the palm and about the joints of the fingers, there were yellowish, opaque, 
irregular, and somewhat raised lines About the thumb, first joints of the fingers, 
and inner interior parts of the wrists, there is a gradual transition to a tubercular 
prominence of the affected parts, and some distinct tubercles exist on the elbow and 
knee ” 

In the same paper Addison and Gull 1 gave the first description of the 
eruptive form of xanthomata diabeticorum in a diabetic patient, in a wonder- 
fully picturesque manner The pupils of Addison at the Guy’s Hospital re- 
port the first anatomical findings in the liver, bile ducts and arteries 
Moxen (Trans Path Soc , 1873) 78 reports the case of a man 32 years of 
age, severely jaundiced for two years with two attacks of colic, xanthelasma 
on the palms, scrotum, back, ears, cheeks and lids He died of hemorrhage 
from a hepatic lesion The postmortem examination showed only hepatic 
cirrhosis, no gall stones 
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“ The gall ducts throughout the organ were excessively wide so that on section 
of the liver their contents welled up in enormous quantity, being a white clear fluid, 
in strong contrast with the serum of the blood which was golden yellow These 
dilated gall ducts had xanthelasma looking patches within them — that is, white opaque 
patches The hepatic duct at the point of union of its two divisions was swollen 
from the pressure in it of a firm, tough matter making a little soft knot of the size 
of an almond around it and m its walls The microscope showed only fibrous scar 
tissue in the thickening ” 

This is like the operative finding m our Case 14 Similar reports are 
found m the literature (Futcher, 41 Weidman 150 ) The scar tissue m all 
these cases, which almost completely occluded one of the bile ducts, is 
granulomatous m character resulting from xanthomata patches lining the 
wall of the bile duct Xanthomatous patches were found on the arteries, 
especially the aorta, on the trachea near the bifurcation, and one in the 
capsule of the small spleen Hilton Fagge so reported in the same volume 
of the Transactions (1873, v, 242) a case of vitiligo (which has since re- 
ceived from Erasmus Wilson the more euphonious title of xanthelasma) 
with a pathological report by Dr Howse The patient was jaundiced for 
seven years continuously Xanthomatous patches were found on the eye- 
lids, hands, abdomen, lips, larynx and trachea, hepatic cirrhosis, enlarged 
spleen with a large number of minute white grains within it The lungs 
and brain were normal The left auricle, aorta and pulmonary artery and 
almost all the vessels presented a large number of yellow spots and patches 

“They were sharply defined and raised slightly above the level of the lining 
membrane of the vessel ” “ The nature of the growth appears to be essentially the 
same wherever it occurs, whether in the mucous membrane, on the tendons or on the 
skm It appears to be a kind of universal atheromatous change From wherever 
the sections are taken they show fine granular cells variously disposed amongst the 
fibrous tissue of the part affected In the other growths they undergo still further 
degenerative changes becoming converted into lumps of calcareous matter, crystalline 
bodies, etc Thus it would be a matter of indifference whether we should speak 
of the cutaneous disease as an atheroma of the skin or of the arterial affection as a 
xanthelasma of the aorta ” 

A third case with autopsy was described by a third physician of Guy’s 
Hospital, Pye-Smith, at the same time, 84 in the Transactions of the Patho- 
logical Society 1873, p 250 A woman 49 years of age had attacks of colic 
over a period of two years with intermittent jaundice but her urine was al- 
ways dark She showed xanthelasma only on both eyelids She died of 
an mtercurrent severe erysipelas The postmortem examination revealed 
only one calculus m the gall-bladder but the biliary ducts wer'e found to be 
much dilated “ Patches precisely like those in the eyelids and hands were 
found on the surface of the spleen and in the mucous membrane of the 
dilated hepatic ducts ” The liver showed a slight degree of interstitial cir- 
rhosis “ The patches m the ducts looked just like atheroma m the artery 
with which condition indeed, they correspond histologically ” 

Already in 1882, 23 similar cases with jaundice and xanthelasma were 
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collected and described by an English Committee for investigation of xan- 
thomata (J Hutchinson, A Sangster and H R Crocker 54 ) The question 
that xanthomata exist without liver disease was decided by the report of 
cases of xanthomata plana and tuberosa without jaundice In 1884, Balzer, 10 
referring to three patients with liver disease and xanthomata m the French 
literature, believed that he proved an infectious etiology of the disease but 
this was never confirmed In 1889 Hardaway 49 speaks of xanthomatous 
diathesis in a case to which we shall refer later He also suggested that 
xanthomata is a “ diathesis ” and that its connection with hepatic disar- 
rangement was entirely secondary, or m other words, that jaundice occur- 
ring during the course of the disease was a consequence of a deposition of 
xanthomatous tubercles m the “ liver ” This wise conception was not ac- 
cepted and P Weber m 1903 148 as well as Futcher m 1905, 41 reporting three 
cases from Osier’s wards at Johns Hopkins, believed that chiomc obstruction 
of the bile duct is the primary cause of the development of the xanthomata 
This opinion of Futcher is surpiismg because he describes “ that on section 
of the liver the bile ducts stood out everywhere looking like sclerotic arteries 
The walls of the bile ducts are considerably hyperti ophied containing elastic 
fibers and the lumina are lined with a mass of lymphoid and planum cells 
similar to those already described in the skin lesion ” Posner, in 1909, 92 
describes a patient with bile duct obstruction who was operated upon but 
no obstruction found Xanthomata of the skin developed after the opera- 
tion Hepatic cirrhosis and all lands of xanthomatous changes in the 
organs were found at autopsy In 1900 Chvostek 32 pointed out that “ jaun- 
dice and xanthelasma ” are the result of the same disease, namely they are 
due to a xanthomatous involvement of the liver which results in cirrhosis 
of this organ and to a xanthomatous involvement of the skin which is 
evident as xanthelasma ” 

S C Dyke, 1928, S4 in his paper on “ Hypei cholesteremic Splenomegaly ” 
deals with the same disease — jaundice, xanthelasma planum and tuberosum, 
xanthomatous involvement of spleen and lymph nodes Buerger 2j de- 
scribes a female 55 years of age with extensive xanthomata tuberosa and 
plana, jaundice and hepatic cirrhosis with the extreme total cholesterol value 
of 2575 mg per cent, 1444 mg per cent free and 1131 mg per cent esters 
A similar case with 1020 mg per cent total cholesterol is described by Weid- 
man and Boston 152 The autopsy findings in these cases showed biliary 
cirrhosis, xanthomata cells on the splenic and hepatic capsules, also on a scar 
of herpes zoster (like Hardaway’s case) besides the extensive tuberous xan- 
thomata of the skin The most important feature of this paper is not the 
occasional finding of a polyp of questionable adenocarcinoma of the ampulla 
of Vater, but the photograph of the histological picture of the wall of the 
gall-bladder and the similarity of findings on the wall of the bile duct, both 
showing extensive xanthomatous changes and xanthomatous scar tissue 
It was recognized that the common bile duct was enlarged to the size of an 
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average thumb and the head of the pancreas was indurated, however, a cause 
for the dilatation in the form of biliary obstruction could not be demon- 
strated (Finding on laparotomy, immediately after which the patient 
died ) 

The Etiology or the Biliary Cirrhosis Found in Cases or Jaundice 

and Xanthelasma 

Chvostek s ~ showed for the first time that xanthoma cells and xantho- 
matous scar tissue are found in these cirrhotic livers 

Our Case 14 (already reported by Schilling) exhibited the same findings 
of xanthoma cells scattered throughout the liver as the case of Chvostek and 
the case reported by Weidman and Freeman m 1928 149 It is evident that 
these nests of xanthomatous cells resulting m xanthomatosis of the liver 
undergo destruction sooner or later The result is the development of con- 
nective scar tissue and cirrhotic changes of the liver Howeier, this proc- 
ess m the xanthomatous liver is not necessarily the main cause of the large 
cirrhotic liver of the biliary type of cirrhosis m all the described cases 
The main clinical symptom of this disease, “jaundice of jears duration,” 
would not be explained by a simple cirrhotic process of the biliary tjpe 

On the basis of an intensive study of the literature, and our experience, 
we believe that the xanthomatous changes on the walls of the larger bile 
ducts which are observed in almost all reported autopsies, and which gi\ e rise 
to the thickening as well as to the partial obstruction and dilatation of the 
bile ducts through the formation of xanthomatous scar tissue, are the cause 
of this peculiar biliary cirrhosis We know that chronic inflammation of 
the bile ducts leads very often to biliary cirrhosis Hence it seems reason- 
able that degenerative changes in the wall of the bile ducts due to xantho- 
mata formation may also produce cirrhotic livers 

The name “ xanthomatous biliary cirrhosis ” with xanthomatosis of the 
bile ducts may therefore be ascribed to this form of cirrhosis In naming 
this form of cirrhosis, first described by Addison and Gull m 1850, we 
would like to say that xanthomatous biliary cirrhosis is only one of the) 
features of a systemic and usually hereditary disease which -may involve 
different organs and produce different clinical pictures We shall see later 
that there are two distinct groups of organs which may be affected by xan- 
thomatous changes resulting m peculiar symptom complexes However, 
xanthomatous changes may be observed isolated m one organ and, as m a 
few cases, involving almost every organ The former conception that the 
cause of the development of xanthomata is due to biliary cirrhosis and 
jaundice resulting from obstruction of the common bile duct bj r stones, 
inflammatory changes or tumor, does not meet with the facts and our clini- 
cal experience 

Xanthomatous biliary cirrhosis due to xanthomatous involvement of the 
bile ducts shows in some instances nests of xanthomatous cells in small 
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areas of the liver tissue itself and m the spleen described as saffron yellow 
spots of pinhead size These little xanthomata m the liver and spleen as 
well as m the capsule of the liver and spleen do not result m those extensive 
cirrhotic changes above described as “ xanthomatous biliary cirrhosis ” al- 
though they may be found m the same livers together with the xanthomatous 
involvement of the bile ducts 

On the other hand, the development of larger areas of xanthoma cells in 
the liver and especially in the spleen is described without jaundice and with- 
out cirrhosis but with enlargement of liver and spleen In these cases of 
hepatosplenomegaly a high grade of hpemia was primarily observed In 
1931 Buerger and Grutz 23 ’ 24 describe such a patient, a boy of eleven years of 
age with a large liver and spleen , 9476 mg per cent of fat, 686 mg per cent 
total cholesterol, 310 mg per cent free and 376 mg per cent ester cholesterol 
This boy was not jaundiced but there were xanthomata on the face, neck, 
arms and buttocks , also xanthomata in the mucosa of the mouth and m the 
larynx Buerger and Grutz 23 ’ 24 leport that the skm manifestations, m con- 
trast to the findings of xanthomata tuberosa, did not show true xanthoma- 
tous tissue but only a few xanthoma cells We would suggest that these 
nodules belong to the eruptive group of nodular papular xanthomata which 
come and disappear as described in our Cases 14, 15, 16 and as in severe 
hpemia in the diabetic Cases 21 and 22 Buerger and Grutz have not 
published up to now the further development of histological lesions m this 
unusual case but we agree with them that this case is different from the 
cases with jaundice and xanthelasma due to “ xanthomatous biliary cir- 
rhosis ” The anatomical findings in liver and spleen of the “ hepatospleno- 
megalic type without jaundice ” may be similar to the findings of Lubarsch 66 
in 1918, and Bross 22 m 1920 in a case of xanthomatosis and diabetes mel- 
litus with high grade hpemia where the enlarged liver and spleen as well as 
all lymph glands were filled with xanthoma cells The case of Lubarsch- 
Bross forms a transition to a group to be presented later as “ secondary xan- 
thomatous diseases ” with xanthoma cell formation in spleen and liver in 
diabetic hpemia This condition was first described by Schultze 121 in 1912 
as “ lipoid cell hyperplasia of the spleen ” 

Chemical Findings In our three cases, as in all cases of xanthomatous 
biliary cirrhosis in the literature where cholesterol determinations were made, 
there is high total cholesterol and in advanced cases of cirrhosis an inversed 
ratio of cholesterol cholesterol esters High total cholesterol is m con- 
formity with biliary stasis while inverse cholesterol cholesterol ester ratio 
indicates severe liver damage according to Thannhauser and Schaber and 
many others The bilirubin of the serum is high and shows a direct and 
indirect reaction because in tins kind of cirrhosis as in other biliary cirrhoses, 
bile stasis and liver damage is the underlying pathological condition 

Only Case 16, the lightest case of the three reported, was examined by 
our method to determine the monoamino- and diammophosphatides As 
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in the cases of cirrhosis the total phospholipids are high, the determination of 
lecithin (monoaminophosphatide) and sphingomyelin (diammophospha- 
tide) shows that the increase of total phospholipids m the serum is due only 
to an increase of monoaminophosphatide while sphingomyelin (diammo- 
phosphatide) is normal or even diminished , a characteristic finding for all 
xanthomatous tissue, while in Niemann-Pick’s disease the diaminophos- 
phatide (sphingomyelin) is found excessively increased 

Diagnostic Considoations The outstanding triad of symptoms m 
xanthomatous biliary cirrhosis is ( 1 ) enlarged liver and spleen with jaundice 
of years duration, (2) skin manifestations exhibiting , tuberous and plain 
xanthomata of the elbows, knees, extensor surfaces of the extremities and 
buttocks, (3) hypercholesteremia with an inverse ratio of cholesterol 
cholesterol esters The jaundice may be intermittent in character as in 
Case 16, but the liver and spleen remain enlarged and hypercholesteremia is 
always found, even during the time the patient does not show distinct jaun- 
dice The skin xanthomata usually develop after the jaundice but m rare 
cases of tendon sheath xanthomata the xanthomatous biliary cirrhosis may 
develop m a later period of life (Case 1 shows an inverse ratio of choles- 
terol cholesterol esters ) On the other hand, the xanthomata may de- 
velop very late as m Case 16 We are inclined to believe that the eruptive 
form of xanthomata (papulo-pustular form) may have been present in 
other cases reported in the literature, but the connection with the disease 
(that is with the hypercholesteremia) was not recognized We would like 
to emphasize that this extremely itchy eruptive form which comes and goes 
is an aid to the early recognition of the disease 

Correlated Features of Xanthomatosis of the Normo- 
CHOLESTEREMIC TYPE 

It is important to point out that certain features of xanthomatosis are 
found together They are (1) xanthomata tuberosa and plana of the skm, 
(2) tendon xanthomata, (3) xanthomata formation on the endocardium 
and on the mtima of blood vessels, (4) xanthomatous biliary cirrhosis and 
xanthomata formation in the liver and spleen This group of xanthomata 
exhibit hypercholesteremia, high monoammophosphatides, and high fat m 
the serum as well as in the tissues The second group of xanthomatous 
diseases exhibit on the skm, if there is any skm involvement, most peculiar 
and for this group, characteristic universal lesions which are in localization, 
color and size, entirely different from xanthomata tuberosa and plana This 
kind of xanthomata disseminata is associated with diabetes insipidus, in- 
volvement of the brain and nerve tissue, bones, lungs and lymph nodes ' 
In contrast to the former group normal cholesterol or high normal cholesterol 
m the serum is the rule m this group 

I am very much indebted to Dr P A O’Leary, Dr H Montgomery and 
Dr A E Osterberg, Mayo Clinic, Rochester, Minnesota, for the permission 
to use Case 17 and Case 18 for publication m this paper 
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Xanthomata Disseminata 

Case 17 S S, a man, aged 42 (1932) first seen in June 1927, had noticed 
increased thirst and polyuria in November 1925 He would drink about 20 glasses 
of water dunng the day and would wake up at night because he was thirsty He 
could not remember any illness or other incident which might have brought on the 
condition About the same time he noticed yellowish-brown elevated areas on the 
skin of the antecubital fossae It seems probable that the appearance of these 
lesions antedated the onset of the diabetes insipidus but that they were not striking 
enough to attract the patient’s attention for some time Similar soft tumor-like nodules 
presently appeared in both axillae and on the sides of the neck, and smaller, paler 
plaques under the eyes At his first visit, general examination was essentially nega- 
tive except for the lesions on the skm in the areas mentioned He was found to be 
passing not more than 2000 c c of urine daily and his oral fluid intake was recorded 
as not more than 2200 c c The specific gravity of the urine varied from 1 006 to 
1 012 Roentgenograms of the sella turcica were negative The blood sugar was 
0 10 per cent , the basal metabolic rate was normal, plus 3 per cent A biopsy made 
from one of the nodules in the axilla revealed the typical picture of xanthoma 

The patient returned to the Mayo Clinic in Januaiy 1932, showing marked in- 
crease in the numbei and extent of xanthomatous lesions as compared with the status 
shown by photographs taken at the time of his pievious visit The progression 
had been so gradual, however, that he could not say whether they were still increasing 
or were stationary About two years before this last visit, xanthomatous nodules 
had appeared around the anus and had been excised because of itching They had 
recurred in an area of larger radius, and the itching associated with them formed 
his chief complaint His thirst and polyuria were of less degree, he thought, than 
on his former visit He had tried hypodermic injections of solution of pituitary in 
1927 and had found that they controlled his thirst, but he had not experienced suf- 
ficient discomfort to continue the use of the drug 

Examination disclosed large areas of soft, confluent bronze-colored nodules in 
each axilla (figure 23) There were smaller areas in each antecubital fossa, where 
the nodules were pinkish-brown, some of these tumors were slightly pedunculated 
and as large as 2 by 1 by 1 cm There were numerous smaller flat nodules on the 
neck, face, groins, and sides of the abdomen Around the anus for a radius of from 
6 to 7 cm the skm appeared smooth, gray and thick, perhaps owing m part to previous 
excision of nodules, at the periphery of this area were soft, sessile, pinkish tumors 
like those in the hollows of the elbows A continuous ridge of nodules ran along the 
median raphe to the scrotum, where it ended in several nodular enlargements Again, 
it was interesting to note that there were no lesions on the elbows, knees or surfaces 
subject to trauma In the mucous membrane of the mouth there appeared five 
yellowish areas, one on the left margin of the tongue, one m each cheek, one in the 
left lower jaw and one m the uvula There was no involvement of the posterior 
pharyngeal wall or scarring, as was present in Case 1 There were eight areas visible 
in the larynx and upper part of the trachea where the mucous membrane was similarly 
involved As far as one could see down the trachea, the same condition was present 
There was no scarring in the larynx or trachea and no embarrassment of respiration 
On the upper part of each cornea covering the upper margin of the ins, was a yellow, 
slightly elevated mass resembling so closely some of the other nodules, particularly 
those m the mouth, that there seemed no reasonable doubt of their identical nature 
Biopsy was made from a nodule on the arm and again revealed typical xanthoma, 
not differing essentially from the picture seen five years before in tissue from the 
same patient nor from that seen in sections made from the first patient (Case 1) 

General examination was essentially negative except for the lesions described 
The output of urine was between two and three liters daily, the specific gravity was 
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1010, urinalysis was negative The concentration of hemoglobin was 10 8 gm 
(64 per cent) , erythrocytes numbered 3 5 million per cu mm and leukocytes 11,700 
Serologic tests for syphilis were negative Roentgenograms of the thorax and sella 
turcica were negative The eyegrounds were essentially normal Analysis of the 



Fig 23 Case 17 Xanthomata disseminata 


chemical constituents of the blood gave these figures cholesterol 167 mg , cholesterol 
esters 119 mg , total phospholipids 246 mg , fats as fatty acids 273 mg One nodule 
Was excised and the anal} sis of the dry tissue as follows total cholesterol 4 55 mg 
per cent, cholesterol esters 3 66 mg per cent, fatty acids 3 64 per cent 
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Treatment was begun as in the other case Roentgen-ray exposures were made 
over the region of the sella turcica, both sides of the neck, and over the right arm 
A diet low m calories and low in fat was tried There was no improvement during 
the period that the patient remained under observation 



Fig 24 Case 18 Xanthomata disseminata in the axilla 


Case IS Mrs H A , married, aged 48 years, was examined at the Mayo Clinic 
in June 1936, because of polydipsia In June 1935, she noticed small red and yellow 
lumps under the arms (figure 24) and in the groin which increased m spite of 
roentgen-ray treatment In March 1936, many lesions developed on the eyelids 
(figure 25) Six months after the first onset of the cutaneous lesions (January 1936), 
she developed symptoms of diabetes insipidus, including marked polyuria and an 
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output of eight gallons of urine daily Diabetes insipidus was controlled fairly well 
by the use of pituitrin and amidopynn Examination of the skin revealed red-brown 
nodules from the size of a pea to a pin, but none on the elbows, buttocks, knees and 
fingers There were also lesions m the mouth Blood chemical studies were as 
follows 


Date 

Total cholesterol 
Total fat as fatty acids 
Total phospholipids 


6/26/36 7/9/36 

214 mg per 100 c c 235 mg per 100 c c plasma 

302 250 

305 269 


The hemoglobin was IS 4 grams per 100 c c of blood, the erythrocytes numbered 4 9 
million per cu mm and the leukocytes numbered 10,600 The differential count was 
as follows lymphocytes 310, monocytes 4 5, neutrophiles 60S, eosinophiles 2 5, and 
basoplnles 1 5 per cent The flocculation test for syphilis was negative The urine 
showed specific gravity of 1 009 Roentgen-ray of the chest was negative Roentgen- 
ray of the skull, including the sella, showed a benign frontal hyperostosis 

In February 1937, the patient returned The skin lesions had become much more 
numerous m the axilla and groin, and there was marked, diffuse, reddish infiltration 
of the face over the area usually involved by rosacea, made up entirely of miliary 
xanthomata There was involvement under the eyes, over the axillae, lower portions 
of the breast, abdomen, labia, and inner surfaces of the thighs, and a few lesions were 
present in the cubital fossae, — all this in spite of the fact that the diabetes insipidus 
appeared to be quite well controlled (The liver was down about four fingers 
The spleen was not palpable ) The patient was put on a low-cholesterol animal-fat- 
free diet The chemical analyses of the blood were as follows 


Date 

Total phospholipids 
Total cholesterol 
Fat as fatty acids 


2/6/37 3/7/37 

349 mg per 100 c c 297 mg per 100 c c plasma 

273 231 

514 405 


At this time the erythrocytes were 4 6 million per cu mm and the leukocytes 8700 
The urine showed a specific gravity of 1 007 There were xanthomata involving both 
cheeks, and the floor of the mouth There were some suspicious areas on the margins 
of the tongue, both arytenoid regions showed definite yellowish nodular areas 

When the patient was examined May 10, 1937, she had been feeling well, and 
had been having very little trouble with thirst or polyuria She had been taking three 
amidopyrine tablets at night and three injections of pituitrin a week All the skin 
lesions were somewhat more extensive than in February The blood analyses on 
May 12, 1937, were as follows 


Total phospholipids 
Total cholesterol 
Cholesterol esters 
Free cholesterol 
Total fat as fatty acids 


260 mg per 100 c c plasma 
208 
134 
74 
290 


The bilirubin was 1 0 mg per cent — reaction indirect (The liver was no longer 
palpable ) 

Comment and Discussion It is remarkable that this form of xan- 
thomata, until the paper by Polano 01 (1936) and Montgomery 78 (1937) 
appeared, was confused with the other manifestations of xanthomata, al- 
though it differs m appearance, color, localization and size from the tuberous 
and flat form of skm xanthomata Under the title “ xanthoma multiplex 
molluscum lipoides ” Virchow, 145 who was the first to describe xanthoma 
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disseminata, adds to his paper a colored lithograph On this lithograph 
the characteristics of this land of xanthomata can be seen The localiza- 
tion is on the hollow of the knees and elbows, not on the extensor surface, 
the color is not ochre or carrot-like but the color of a lemon at first and later 
dark brown like mahogany, sometimes with a metallic shiny surface Vir- 
chow’s patient was first seen by the famous ophthalmologist, von Graefe, 
because he had a xanthomatous nodule on the cornea similar to other cases 
of xanthoma disseminatum described m the literature by Weidman and 
Freeman, 140 and our Case 17 Stephen MacKenzie 08 in 1882 described, 
under the title, “ Two Cases of Congenital Xanthelasma,” two brothers and 
one sister with this peculiar land of skin xanthomata (disseminata) in such 
an expressive manner that the difference between other xanthomata of the 
skin is seen at once We quote Ins original description verbatim 

“ Samuel H , aged 45 The eruption consists of very slightly raised, soft smooth 
patches of a lemon or chamois leather color, arranged somewhat in ridges or lines 
The patches are of irregular shape and size, none much larger than a pea, and some 
not much larger than a pin-head In places, as in the neck and abdomen they are so 
closely packed together as to appear confluent, but on stretching the skin the patches 
are separated by furrows The larger patches are of deeper color and well defined, 
but the smallest are of a very faint lemon tint, fading into the healthy skin The 
color is deeper m the exposed parts (as in the neck) than m covered parts The 
affected skm is elastic and pliable and can be readily pinched between the fingers 
There is not and never has been any itching of the skin and the patient has never 
experienced any inconvenience from it 

" Dtsh ibutton None on eyelids (most of the patients show affection of this part) 
nor on any part of the face or scalp The neck is markedly affected, a band of the 
yellow plaques extending round it like a collar From the neck the eruption extends 
over the scapulae and clavicles slightly Both axillae are affected and the patches 
extend down over the integument covering the coracobrachialis and the biceps muscles 
The bend of each elbow is slightly affected There are a few faintly marked patches 
in the skin over the lower margins of each pectoral muscle The lower lateral parts 
of the abdomen, the pubes, base of penis and scrotum are slightly and the groins are 
markedly affected In the popliteal spaces are quite well marked patches 

“ His brother, Jonathan H , aged 47, and his sister present a condition of the skm 
identical m character with that described on the neck, axillae, bend of elbows, groins 
and popliteal spaces The sister is older than her brothers and remembers the erup- 
tion on the brothers’ and on her own skin as babies They have never caused any 
disturbance of their health Neither has suffered from jaundice Their paternal 
grandfather had a similar affection of the skin ” 

The familial occurrence of tendon xanthomata is widely known, the 
familial occurrence of xanthomata disseminata is only described in these 
cases of MacKenzie 

- In studying the literature, we found xanthomata disseminata described 
but not differentiated from other xanthomatous manifestations, by Vir- 
chow 145 (1871), Poensgen 90 (1883), Eichoff 35 (188 4), Koebner 01 (1888), 
Tschistakow 140 (1891), Anderson 2 (1882), E Rhodes 08 (1906) In 
an outstanding but not commonly known paper Pusey and Johnstone 03 
(1908) describe an 18 year old boy with a xanthomatous skin lesion “of 
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the diabetic type,” associated with diabetes insipidus The patient voided 
five liters of urine daily, specific gravity 1 002 to 1 006 The xanthomata 
are easily recognized by their description and localization as xanthomata 
disseminata The skm was covered with an eruption varying from the size 
of a pm-head to a millet seed The color was reddish m the small papules 
to a glistening yellow or bronze in the larger ones, which were confluent 
The nodules were also seen on the mucosa of the mouth, epiglottis and 
larynx, cornea and sclera The patient had spells of dizziness and fainting, 
during which he asked for water Two years later tracheotomy was per- 
formed in order to relieve laryngeal stenosis caused by xanthomata Later 
the spells of dizziness disappeared, but the diabetes insipidus persisted 
Pusey deserves credit for having first described the clinical syndrome con- 
sisting of a peculiar form of skin xanthomata “ intermediate form clinically 
between xanthoma diabeticorum and xanthoma multiplex ” and diabetes 
insipidus This peculiar form is, however, xanthoma disseminata and dia- 
betes insipidus He did not report m his first communication 03 (1908), 
as is erroneously quoted, xanthomata of the skull W H Siemens 122 de- 
scribes, under the heading of xanthoma multiplex, what we believe to be 
xanthoma disseminata Siemens, m collaboration with Rosenthal and 
Breumsch 99b first recognized that there are xanthomatous skm manifesta- 
tions which are associated with normal cholesterol values in the blood in 
contrast to xanthomata tuberosa and plana The difference m the appear- 
ance and the type of xanthomata was not emphasized by the various authors 
because the histological findings were the same as m xanthomata tuberosa 
and plana, and also because no single man observed a sufficient number of 
cases Spillman and Watrm 126 (1921) describe in the French literature a 
boy who had xanthomata disseminata (according to the published photo- 
graph and to the description and the localization of the skm lesion) and 
diabetes insipidus Neither bone changes nor exophthalmus were found 
Turner, Davidson, and White 141 (1925) indeed were the first who differ- 
entiated xanthomata disseminata from other xanthomatous eruptions The) 
reported and photographed a patient, who exhibited this characteristic kind 
of xanthomata They describe the papules as 1 to 4 mm m diameter, vary- 
ing in color from golden yellow to chocolate brown, distributed all over the 
body , around the neck, axillae, down the arms, involving both flexor and 
extensor aspects, eyes, abdomen, epiglottis, lateral aspects of the thighs and 
buttocks The lesions of the mouth, pharynx, glottis, epiglottis, larynx 
and ibronchi, as shown in the pictures, are unique m their extensiveness 
lhe patient had an inspiratory and expiratory wheeze and the stenosis was 
so threatening that a tracheotomy had to be made as m Pusey’s case + 

<<i *F rbach D928) 142 describes a new manifestation of xanthomatosis with the name 
lipoid proteinosis ’ The chief clinical manifestation is severe hoarseness In the developed 
disease all cases present fairly hard, yelloivish-ivhite infiltrations of the inner surface of the 
lips, soft palate, fauces, uvula or under surface of the tongue There are also some scar- 
hke depressions The larynx is similarly and severely mvohed Two forms of the lesions 
are “i®t ,n S uls hed (1) nodular and (2) hyperheratotic lesions 

The clinical identity of these cases with those of Pusey and Johnstone, 1908, 03 Turner, 
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This patient, like Pusey’s, had diabetes insipidus for three years, the 
onset of which coincided with that of the skin manifestations Death oc- 
curred The postmortem findings were very important because they showed 
for the first time that xanthomatous tissue may develop in the lung and 
pleura and produce a severe fibrosis of the lung Roentgen-rays of the 
lungs were not taken, so that the very impressive pictuie of diffuse little 
nodules simulating miliary tuberculosis, but consisting of xanthomatous 
tissue, was missed during life It is very important to note that the autopsy 
which showed xanthomatous plaques on the mucosa of the stomach did not 
show any involvement of the liver, of the vessels, 01 of the heart The 
examination of the brain showed conglomerate xanthomata cells in the 
pituitary and the tuber cmereum Unfortunately the bones were not ex- 
amined Pusey and Johnstone’s 03 patient and that of Turner, Davidson 
and White 141 were the first m whom the triad (1) xanthomata disseminata, 
(2) diabetes insipidus (brain involvement) and (3) xanthomatous disease 
of the pulmonary tissue was observed Involvement of the bones has not 
been found, probably this was not looked for In both cases there were 
neither xanthomata plana nor tendon sheath xanthomata, nor involvement 
of the blood vessels, bile ducts or liver Blood sterols were normal m con- 
trast to the reported cases in the other groups of xanthomata 

Recently Horsfall and Smith (1935) 53 reported under the title, “ Lipoid 
Granulomatosis, Defects in the Bones, Exophthalmos and Diabetes Insipi- 
dus,” a case with the complete clinical symptom complex of the group of xan- 
thomatous diseases with normal cholesterol The patient exhibited, accord- 
ing to the published photographs, typical xanthomata disseminata all over 
the body The autopsy showed xanthomatous involvement of bones, lungs, 
dura of the brain, pituitary and spinal cord, lymph glands and spleen 
Tendons, liver, bile ducts, and vessels were free, and xanthomata of the 
tuberous or flat form were not found The cholesteiol of the blood was 
normal 

K Hoefer 52 describes a seven yeai old boy with xanthomata disseminata 
In this case xanthomata disseminata were combined with diabetes insipidus 
but this patient had in addition to these symptoms, exophthalmos and char- 
acteristic skull defects as described by Hand, Schuellei and Christian 

Hermann and Nathan 50 describe a patient with xanthomata dissemi- 
nata and normal cholesterol m the blood The lungs and bones were not 
examined Diabetes insipidus was not present 

In 1931 Finney 37 reported a case of typical xanthomata disseminata 

Davidson and White, 1925, 141 and Finney, 1931, i7 > 38 is obvious The photographs and 
colored pictures of the mouth and larynx published by Urbach are completely like the pic- 
tures of the case of Turner, Davidson and White The skm manifestations of the “lipoid 
proteinosis” described by Urbach, 14 - simultaneously with the lesions of mouth and lan nx, 
are characterized by numerous pinhead-sized lesions grouped m mu!berry-hke, warty clusters 
These lesions are, in Mew of size, appearance, localization and color (brown-Molet sepia) 
identical with the lesions described first by Virchow 1871, 145 MacKenzie 1882, 08 and by dif- 
ferent authors and are classified according to Polano, J1 Montgomery and Osterberg* 0 as 
“ xanthomata disseminata ” 
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situated on the eyelids, neck, axillae, groin and scrotum , some of the tumors 
weie pedunculated (descubed as molluscum by Virchow) The mucous 
membranes of the mouth and larynx were involved The scarring of the 
larynx was “ihmoscleroma-like ” The histological characteristics of these 
small xanthomata were the same as are seen m xanthomata plana and 
tuberosa xanthoma cells, chronic inflammatory and scar tissue This pa- 
tient developed, one year after the onset of xanthomata disseminata, symp- 
toms of diabetes insipidus with a daily urine output of six liters The cases 
of Finney, Montgomery and New, 38 Weidman and Schaffer, 151 Montgomery 
and Osterberg, 76 show that diabetes insipidus and xanthomata disseminata 
may occur without bone and lung involvement The case of Weidman and 
Schaffer showed as a peculiar feature in the postmortem examination a 
xanthomatous involvement of the pons, this was also found m the case of 
Chian 20> 30 The involvement of the brain is not confined to the pituitary 
or the tuber cinereum as found in the patient presented by Weidman and 
Freeman 148 We shall discuss this later undei a third group of patients 

It is evident that we have to deal with two clinical symptom complexes 
of xanthomatous diseases These are to be distinguished by r the kind of 
xanthomata exhibited on the skill, the organs involved and by the cholesterol 
figures found in the serum The one group consists of cases showing 
xanthomata tuberosa and plana, tendon sheath xanthomata, xanthomatous 
biliary cirrhosis with xanthomatosis of the bile ducts The other group 
shows disseminate xanthomata on the skin, xanthomatous involvement of 
the bones, skull, dura, brain (diabetes insipidus), scattered nests of xan- 
thomata cells m the liver, spleen and lymph nodes without jaundice, but 
neither xanthomatosis of the bile ducts with xanthomatous biliary cirrhosis 
nor involvement of the tendons, mtima of blood vessels or endocardium 
The kind of xanthomatous skin manifestations permits us to predict which 
visceral organs may be involved at the same time For this reason it is 
highly important to distinguish xanthomata disseminata from xanthomata 
tuberosa and plana as well as from the papulo-pustular eruptive form 
Even in the painstaking paper of Rowland 100 ’ 101 * 102 we find his description 
of xanthoma disseminata mixed up with the description of the papulo- 
pustular eruptive form which may be present in hypercholesteremic condi- 
tions (diabetes melhtus and xanthomatous biliary'- cirrhosis) 

Returning to Cases 17 and 18, it is evident that both belong to the second 
group of xanthomatous diseases (with normal cholesterol) Xanthomata 
disseminata and diabetes insipidus were the only features of this group 
observed m these cases According to our discussion of the literature, the 
xanthomatous manifestations in this group may be limited to these two 

symiptoms, or they may imolve other parts of the brain, the bones and the 
lungs 

Histological findings In the photomicrograph of Case 17, larger groups 
ot xanthoma cells are seen directly under the epidermis (figure 26) In 
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other xanthomata of the disseminata type the number of xanthoma cells is 
smaller , in older nodules xanthoma cells are not found at all 

Chemical findings (Cases 17 and 18) The cholesterol content of the 
blood m these patients was a high normal, m fact m Case 18 the first de- 
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Fic 26 Case 17 Histological picture of xanthomata disseminata 

termination was slightly increased but not as high as m the group of cases 
with xanthomata tuberosa and plana In these cases only the total phos- 
pholipids were examined and not differentiated as monoanunophosphatides 
and diammophosphatides The low value of total phospholipids m Case 18 
demonstiates also that this case belongs to the group of the noimocholes- 
teremic type An organ analysis was not done because of the small size of 
the individual lesions The significance of a normal content of cholesterol 
and phospholipids in the blood for the mechanism of the disease will be 
discussed later At this point, however, we should like to emphasize that we 
do not believe that the two groups are different diseases although they are 
clinically different in regard to the organs involved and chemically different 
in regard to the cholesterol-phospholipid content of the serum The two 
groups represent different features depending on the organs involved, but 
the anatomical changes characterized by xanthoma cell formation are the 
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Osseous Xanthomata 

^ Case IP C S , a 51-year-old Italian carpenter, noticed multiple excrescences 
developing in the region of his right ear and at the external cantlius of his right eye 
when he was 35 years old There was sero-hemorrhagic discharge from the right 
and several years later from the left ear as well At the age of 41 numerous soft 
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Fig 27 Case 19 Deformity of the skull and of the orbits 

tender masses appeared on Ins head and drained sero-hemorrhagic fluid Some of the 
older lesions ceased draining subsequently but other new ones appeared and drained 
At about that time bilateral exophthalmos appeared and he began to suffer from 
polydipsia and polyuria (figures 27, 28) He was told at a hospital that his skull 
was paper-thin and that lie had but three or four months more to live He continued 
working, however, until at the age of 47 he fell down stairs and fractured his left 
femur and right humerus In the Beth Israel Hospital, Boston, a plaster cast was 
applied and he was treated with irradiation by roentgen-rays His fractures healed, 
the draining of the sinuses of his skull ceased and he was up and about, feeling well 
His diabetes insipidus responded to a preparation of pitressm m oil Fasting blood 
sugars were frequently elevated and a glucose tolerance test showed a diabetic type 
of curve At no time was sugar present in his urine His blood cholesterol values 
varied from 145 mg per cent to 235 mg per cent during his stay in the Beth Israel 
Hospital 

During the following years he developed a gradual unrecognized distention of 
the urinary bladder and became totally deaf He knew of no member of Ins family 
with a similar condition or other manifestation of xanthomatosis 

We are indebted to Dr J D Adams for referring this patient to us and to 
Dr M J Schlesinger for permission to publish the histological slides 
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On admission to the Diagnostic Hospital of the New England Medical Center 
January 9, 1937, he was slightly obese, not icteric, very thirsty and urinating at 
frequent intervals His skull was strikingly deformed, showing a number of bulging 
areas and depressions which involved also the facial part of the head The depres- 
sions were hole-like and funnel shaped, the surrounding bone was not thin, flexible 
or tender None of these areas showed secretion There was marked exophthalmos 
of both eyes In the skin of both upper and lower lids, were several soft swellings, 
lighter and flatter than the xanthelasma (figure 29) His pupils were round, reacting 
to light and on accommodation, his fundi showed no abnormalities Both ear canals 
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Fig 28 Case 19 Exophthalmos 

were filled with soft, jellowish material which revealed no cholesterol crystals on 
microscopic examination There was total nerve deafness The mucous membranes 
of the mouth and throat showed no abnormalities Heart and lungs v r ere essentially 
normal Blood pressure 160 systolic and 98 chastohc In the lower abdomen the 
distended bladder extended above the umbilicus After removal of 1000 c c of urine 
the bladder was still palpable above the symphysis Liver and spleen were not 
palpable and not definitely enlarged on percussion The right humerus and left 
femur were markedly deformed and shortened with limited motion in the right elbow 
and left knee joint The skin of both hands was dry and hyperkeratotic This con- 
dition was more marked over both longer legs where there were large, grayish-brovm 
scales and onychogryphosis of the nails of both big toes The thoracic spine was 
kyphotic and the patient’s gait arvkward, stiff and limping He could walk only with 
the aid of a cane No definite abnormalities of the central nervous system were 
demonstrated except the bilateral deafness, an occasional coarse tremor of the head and 
the ischuna paiadoxa 

The volume of the urine varied from 4000 to 9600 c c daily It contained from 
36 to 75 grams of sugar daily On a diet of carbohydrate 150 grams protein 80 
grams, and fat 100 grams, with 20 units of insulin tvuce daily, lie remained sugar- 
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free Under insulin treatment the urine volume diminished to between 1200 and 
2500 c c daily 

Fasting blood sugar varied from 224 to 252 mg per cent The glucose tolerance 
curve was diabetic in type 



Fig 29 Case 19 Xanthomata protruding from both orbits 


Serum calcium 10 5 mg % 

“ phosphorus 4 3 mg % 

Icteric index 10 

Phosphatase, 2 75 units in 100 c c serum 

1/11/37 Serum total cholesterol 195 mg % 

“ free “ 67 

“ cholesterol esters 128 

2/3/37 “ total cholesterol 200 mg % 

" free “ 56 

“ cholesterol esters 144 


Basal metabolic rate minus 1 per cent 

Roentgen-rays of the skull (figure 30) showed what has been described as a 
geographical map, the tables of the skull being irregularly eroded in areas varying 
from pin-pomt size to large irregular-shaped defects The sella turc ca was not 
particularly enlarged There was extreme increase in density at the base of the 
skull involving both mastoids, sphenoids and roofs of the orbits (figures 31, 32) 

Roentgen-rays of the femora showed a few areas of decreased density in the head 
of the right femur, a large callous mass in the upper half of the left femur There 
was a definite erosive lesion at the outer circumference of the right ilium, just above 
the head of the femur 

Chemical findings of Case 19 The cholesterol figures m this case show normal 
total cholesterol and normal cholesterol esters ratio in conformity with the figures 
reported in similar cases m the literature In contrast to the normal cholesterol 
the total phospholipids are high The individual determination of mono- and di~ 
aminophosphatides reveals that the increase of phospholipids is due to an increase of 
lecithin-cephalin fraction The diammophosphatides are low so that the ratio of 
diannno monoaminophosphatides which usually varies from 1 0 5 to 1 1 reads 16 6 
We found a similar abnormal ratio in another one of this group but we would not 
like to stress this finding at this time because the significance of low values of dia- 
minophosphatides which led to this abnormal ratio is not known 
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Fig 30 Case 19 Skull roentgen-ray Geographic skull 



Fig 31 Case 19 Roentgen-ray of the humerus, showing spontaneous fracture and 

xanthomatous cysts 



Fig 32 Case 19 Roentgen-ray of the femur, showing spontaneous fractures and xantho- 
matous cysts 
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Histological findings of Case 19 The xanthomatous tissues of the excised nodules 
of the dura contained moie granulomatous tissue than do tuberous xanthomata of the 
shin There were scattered xanthoma cells and conglomerate nests of cells m 
granulomatous tissue as shown in the photographs (figures 33, 34) Giant cells and 



Fig 33 Case 19 Histological picture showing the xanthoma cells of a xanthomatous 

nodule of the dura 

exudate cells were observed m the granulomatous nodules There was no outstanding 
difference in the histological findings between the xanthomatous nodule of the dura 
and other xanthomatous tissue 

Comment and Discussion There is no question but that this case 
belongs to the group of cases which were first described by Hand (1893), 47 
Kay (1905), 58 Dietrich (1913), 33 Schueller (1915), 118 Christian (1919) 31 
under different headings of bone diseases associated with diabetes insipidus 
These authors did not recognize that this group of patients belongs to the 
group of xanthomatous diseases although Dietrich 33 called his case “ fibro- 
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xanthoma” Rowland (1928) 101 deseives the credit of having proved 
conclusively (aftei reporting two of his own cases and discussing the 
others) that the defects in the membranous bones, the diabetes insipidus and 
the exophthalmos were due to xanthomatous changes in the bone marrow, 
to xanthomatous nodules of the dura and periosteum of the skull and orbit 
and to xanthomatous changes in the brain The autopsy on one of Row- 
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Fig 34 Case 19 A nest of xanthoma cells in a xanthomatous nodule of the dura 


land’s patients revealed these facts and showed that m addition to the bones, 
dura and bram, xanthomatous changes occurred m the lungs, pleura, lymph 
nodes and spleen 

We have reported above two cases (17 and 18) of xanthomata dis- 
seminata associated with diabetes insipidus Similar cases in the literature 
show conclusively that xanthomata disseminata of the skin, xanthomatous 
changes in the bram (diabetes insipidus), xanthomatosis of the lungs, 
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lymph glands, spleen and bones belong to one group of xanthomatous dis- 
ease (To this group belong the cases of Pusey and Johnstone, 93 Spillman 
and Watrin, 120 Turner, Davidson and White, 141 Horsfall and Smith, 53 and 
IC Hoefer 52 ) 

The question arises as to whether the Hand-Schueller-Christian symp- 
tom complex is a special kind of xanthomatous disease or whether it should 
be included in the group of xanthomatous diseases characterized above as 
involving the skm (by xanthoma disseminata), the bones, the bram and 
dura, lungs, lymph nodes, and the spleen It would appear that Hand- 
Schueller-Chnstian’s disease clinically belongs to this group and is not an 
independent clinical entity To justify this assumption we offer the follow- 
ing facts (1) We find xanthomata disseminata occurring alone, with 
diabetes insipidus, with the Hand-Schueller-Christian syndrome, and with 
bone lesions (Hand, 47 Horsfall and Smith, j3 Pusey and Johnstone 93 ) , (2) 
xanthomata of the lungs occui with xanthomata disseminata, with bone 
lesions, with diabetes insipidus, and with Pland-Schueller-Christian syn- 
drome (Turner, Davidson and White, 141 Rowland 101 ’ 102 ), (3) xanthomata 
disseminata alone or combined with diabetes insipidus, as well as the Hand- 
Schueller-Chnstian syndrome have a normal or high normal serum choles- 
terol 

The features of the Hand-Schueller-Christian syndrome which seem to 
separate it from the group are the lesions of the membranous bones and 
exophthalmos The membranous bone lesions may occur, however, as a 
part of general osseous xanthoma without diabetes insipidus and without 
exophthalmos Two cases of Fraser, 40 and our Case 20 (see below) illus- 
trate this The bone lesions as well as the exophthalmos have been shown 
by Rowland 101 and others, to be due to granuloma-like deposits of xan- 
thomatous tissue formed by the same components as other xanthomata, 
namely, xanthoma cells, giant cells, exudate cells and granulomatous tissue 
Exophthalmos and skull lesions are therefore the result of the same under- 
lying anatomical substrate, as are all xanthomatous diseases Rowland 
(1928) 101 collected 14 cases, Sossman (1932) 125 45 cases (6 of his own) 
and Horsfall and Smith, 63 50 cases of xanthomatous bone disease of the 
Hand-Schueller-Christian type The number of cases would be decidedly 
higher if to these cases were added the patients with bone lesions and 
xanthomata disseminata with and without diabetes insipidus which belong 
to the same group 

The clinical features of our Case 19 do not differ essentially from the 
usual juvenile cases of the disease The onset of the disease m this case at 
the age of 35 is, however, quite unusual, though there are already three cases 
of Hand-Schueller-Christian syndrome reported m patients over 40 years 
of age (Sossman, 128 Chester 28 ) The usual age of onset in these patients 
is the first decade of life The draining ear of our patient w r as due to 
xanthomatous involvement of the mastoid bone as is also observed in 
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juvenile cases The enlargement of the bladdei is probably due to failure 
of neurogenic control The patient exhibited the symptoms of ischuria 
paicidoxa I had the opportunity to see another case of Hand-Schueller- 
Christian’s syndrome with Dr Blackfan of the Children’s Hospital m Bos- 
ton This case, which is published by Di Sossman 1-5 as Case 3 in his series 
has also at present a distended bladder and symptoms of ischut la pai adoxa 
Disturbances of the bladder regulation are not reported in cases of diabetes 
insipidus It seems likely that xanthomatous changes m the spinal cord 
may be present 

Case 20 S S , a four-year-old female child No family history of hone dis- 
eases She began to limp and roentgen-raj s were taken by her physician which 
revealed multiple bone lesions of the hyperparathyroid type The child was sent to 
Dr Fuller Albright at the Massachusetts General Hospital to whom I am indebted 
for the privilege of seeing the child with him and for permission to use the case for 
this paper Her appearance was that of a normal four year old child There were 


no signs of xanthomatosis of the skm , skull formation was normal 

, no exophthalmos, 

no diabetes insipidus 

Blood chemistry Serum calcium 

10 6 mg % 

“ phosphorus 

5 6 mg % 

“ phosphatase 

6 5 units 

“ protein 

6 4 gm % 

Serum lipids Total cholesterol 

150 mg % 

Free 

40 

Cholesterol esters 

110 

Monoaminophosphatide (lecithin-cephahn) 

161 

Diaminophosphatide (sphingomyelin) 

117 

Total phospholipids 

278 

Tissue (dried) Cholesterol content 2 07 mg % 

In contrast to the fact that the child was normal in appearance 

is the roentgen-ray 


report of her bones " April 9, 1936 The skull, pelvis, femora, tib ae, left scapula, 
left ulna, right radius, both humeri, the right ninth and tenth and left sixth ribs show 
smooth sharply defined punched out areas of bone destruction (figures 35, 36) The 
most extensive changes are seen in the upper ends of the left femur and in the wings 
of the ilia The head of the left femur is partially destroyed and the shaft of the 
left femur m the region of the trochanter and neck show multiple vacuolated areas of 
diminished density with smooth sharp dense margins The lower end of the left 
femur and the upper end of the tibiae show irregular calcium deposits in lesions which 
may have been areas of destruction There is a lesion in the left humerus at the 
junction of the middle and lower third which is quite unlike all the other lesions de- 
scribed It is characterized by moth-eaten bone destruction and extensive periosteal 
proliferation along about 3 inches of the shaft on the lateral surface No fracture is 
seen at this point and the soft tissues are normal The bones show a slight degree 
of osteoporosis and their density is within normal limits except in the region of the 
lesions described 

" Comparing these films with those taken on May 28, 1934 shows definite increase 
in the number and size of the lesions There has been apparent complete healing 
in a lesion at the upper end of the left humerus since 1934 It is probable that the 
lesions in the lower ends of the femora and tibiae are likewise healed but no previous 
films are aiailable for comparison” 

Tissue was obtained by biopsy from the bone marrow of the scapula The amount 
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of cholesterol m this material is given above The histological findings (figure 37) 
as reported by Dr Granville Bennet of the Harvard Medical School are as follows 
“ The tissue is very vascular, being traversed by numerous thm-walled capillaries 
In most areas there is little supporting tissue between capillaries However, m a few 
areas there are larger amounts of connects e tissue that indicate slight fibrosis of the 
bone marrow The cytological picture of the tissue is greatly varied Large col- 





Fig 35 Case 20 Roentgen-ray of the skull Cystic xanthomatous bone lesions 

lections of bone marrow cells are observed m some areas In other areas the hema- 
topoietic cells are scattered in between good-sized collections’ of large mononuclear 
cells which appear definitely abnormal These cells vary markedly in size and shape 
The majority are oval or round The cytoplasm is usually well stained with eosin 
dye In many of the cells, however, the cytoplasm is finely vacuolated or contains 
brownish pigment, or m some instances it contains both pigment and finely divided 
vacuoles The nuclei of the majority of these cells are oval or kidney shaped Cer- 
tain areas show marked accumulations of these cells However, m the majority of 
fields such cells are scattered in small groups, through the marrow tissue 

“ Frozen section stained with Scharlach R show large accumulations of lipoid 
m finely divided globules This material stains bright red 

“ Sections stained with potassium ferrocyanide and dilute HC1 show no recog- 
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mzable iron in the cells that contained brownish pigment in hematoxylin and eosm 
stained preparations ” 

Study of this material suggests that the skeletal defects were caused by accumu- 
lations of lipoid-containing cells and that the lesions represent one form of skeletal 
xanthomatosis 



Fig 36 Case 20 Roentgen-ray of pelvis Xanthomatous cystic bone lesions 


Comment and Discussion Case 20 shows xanthomatous involvement 
of the osseous apparatus only, skull, scapula, ribs, pelvis and extremities 
There was no diabetes insipidus and no exophthalmos The skm was al- 
ways normal, with no evidence of xanthomata disseminata The differ- 
ential diagnosis from multiple myeloma was, therefore, difficult and was 
only possible by biopsy, which revealed typical foam cells in the bone mar- 
row of the scapula The chemical examination of the serum showed normal 
values of cholesterols, as well as phospholipids The chemical determina- 
tion of cholesterol in the biopsy tissue from the bone marrow exhibited 
increased figures for total cholesterol (2 mg per cent) but these were not 
as high as those found in other tissues by Chian and Epstein 30 (18 58 mg 
per cent), Klemmann 60 (15 8 mg per cent) and Letterer 03 (9 6 mg per 
cent) , these were percentages of the dried tissue In Case 1, 9 mg per cent 
were found and in Case 9, 13 1 mg per cent Our Case 20 was unusual 
insofar as the bones only were involved by xanthomatous changes, but two 
similar cases have been reported by Fraser 10 

The case of Letterer, 03 which also exhibited bone changes without di- 
abetes insipidus and without skm manifestations, showed as an outstanding 
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feature a xanthomatous involvement of the lymph nodes as m Hodgkin’s 
disease There were no figures of the cholesterol content of the serum be- 
cause the patient was diagnosed during life as having Hodgkin’s disease, 
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Fig 37 Case 20 Histological picture of a xanthomatous nodule of the bone marrow 


# 


although the serum was grossly reported as hpemic The granulomatous 
features were so prominent that Letterer speaks of xanthomatous (m the 
original, xanthoesei) lymphogranulomatosis Merrill (1920) 75 described 
a case of multiple bone lesions with xanthomata tuberosa and plana and 



1724 


S J THANNHAUSER AND HEINZ MAGENDANTZ 


tendon xanthomata The cholesterol content of the blood is reported as very 
high (figure not given) The published photographs showed the bone cysts 
to be of very small size and the evidence that they were true xanthomatous 
bone cysts not convincing There is in the literature not one undoubted 
case reported of tendon Nanthomata and xanthomata plana associated with 
xanthomata of the bones, wheieas xanthomata disseminata are usually seen 
in such patients affected with osseous xanthomata Further, normal serum 
cholesterol values are reported in such cases Another doubtful case of 
xanthomatosis involving only the bones is reported by Snapper and 
Parisel 124 Their patient, a girl, showed brown nevi on the skin but not 
xanthomata The bone biopsy showed changes similar to those in osteitis 
fibrosa cystica Another biopsy was reported to have shown foam cells 
According to the paper of Allbright, Butler, Hampton and Smith, la the case 
of Snapper and Parisel 124 does not belong to true osseous xanthomata 
Two cases reported by Chester 28 as lipoid-granulomatosis, one a woman of 
44, the other, a man of 69, were found to have extensive xanthomata of the 
bones In neithei of these cases was diabetes insipidus or exophthalmos ob- 
served during life Xanthomatous involvement of the lungs and pleura 
was found at autopsy 

Our case 20 belongs to those unusual cases of xanthomata where the 
gi anulomatous features of the tissues weie predominant, and xanthoma 
cells scarce The low cholesterol values in the analyzed tissue are the chemi- 
cal expression of this fact However, there is no doubt that, according to 
the biopsy, Case 20 exhibited xanthomatous involvement of the bones 

The attempt has been made in the description of these 20 cases and in 
the discussion of the literature to distinguish between two clinical groups 
of primary xanthomatous diseases The characteristic features in the one 
group are (1) xanthomata plana and tuberosa, (2) tendon and tendon 
sheath xanthomata, (3) xanthomatous involvement of the wall of the bile 
duct with xanthomatous biliary cirrhosis, (4) xanthomatosis of the wall 
of the blood vessels and endocardium, (5) high values of total cholesterol 
in the serum, increased fraction of lecithin and cephahn, increased fat, (6) 
eiuptive form of skm xanthomata, (7) xanthoma cell nests m the spleen, 
lymph nodes and liver 

The features of the other group are (1) xanthomata disseminata of the 
skm, mouth and larynx, (2) xanthomatous involvement of the pituitary and 
tuber cmereum with the features of diabetes insipidus, xanthomata m the 
brain and medulla, (3) xanthomatous nodules on the dura and orbit, (4) 
osseous xanthomata, (5) xanthomatous involvement of the lung and pleura 
with consequent fibrosis, (6) normal or high normal total cholesterol in the 
serum, normal lecithin and cephahn fraction, normal fat, (7) scattered nests 
of xanthoma cells in the spleen, lymph nodes and liver (also present in the 
first group) 

The two groups differ in the organs involved as well as in the lipid chem- 
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istry of the serum The main histological findings m all types of lesions 
are the same, namely xanthoma cells, granulomatous scar tissue with giant 
cells and exudate cells, \arymg according to the age of the lesion We 
would like clinically to distinguish these two groups of xanthomatous dis- 
eases as “ hypeicholesteremic ” and “ normocholesteremic ” types We 
must, however, be aware that the underlying disease, that is “ essential 
xanthomatosis,” is the same m both groups 

Only three cases, where the organs involved by the xanthomatous process 
comprise both groups m one patient, could be found m the literature ( 1 ) 
Hardaway (1889) 49 , (2) Weidman and Freeman (1924), 149 Griffith 
(1922) 40 (case is identical with Weidman and Freeman) , (3) Weidman 
and Stokes (1937), 150 Gittmg (1929) 45a (case is identical with Weidman 
and Stokes) Hardaway’s patient exhibited xanthomata disseminata (face, 
neck, axillae, trunk, extremities, as well as mucous membranes of the mouth 
and larynx), osseous xanthomata of the long bones, xanthomatous lesions m 
herpes zoster as well as hepatic cirrhosis with jaundice and xanthomata of 
the tendons Hardaway speaks of a xanthomatous diathesis He sug- 
gested, like Qumquaud, 1879, 95a who used the expression “ diathese xantho- 
matique,” that xanthoma formation is a “ diathetic affection ” and that 
its connection with hepatic disease was entirely secondary or, m other words, 
that jaundice occurring during the course of the disease was a consequence 
of “ a deposition of xanthomatous tubercles in the liver ” 

Weidman and Freeman’s patient 149 is the most completely studied case, 
illustrating the combined group, excellent histological photographs of all 
organs involved are published This nine year old boy showed, as did 
Hardaway’s patient, xanthomata disseminata and xanthomata plana, “ hun- 
dreds of little nodules on mouth, neck, axillae, elbows, knees, also m the lines 
of the palms The margins of all four lids have long flat lesions There 
were several nodules on the side of the head, the underlying bones were 
depressed and roentgenograms showed small bony defects of the frontal and 
parietal regions ” The boy was jaundiced, polyuric (diabetes insipidus) 
and had an enlarged liver Total cholesterol 397 mg per cent The post 
mortem revealed xanthomatous involvement of the skin, brain, pituitary 
and tuber cinereum, diffuse xanthomatosis of the lung, xanthomatous biliary 
cirrhosis, xanthomatous changes m the lymph nodes, xanthomata of dura 
and skull 

The third case of the combined type, a girl 6 years of age, reported by 
Weidman and Stokes, 150 showed tuberous xanthomata m operative scars, 
and in our opinion the eruptive form of xanthomata, associated with a very 
high blood cholesterol (1039 mg per cent) ( Gittmg 45a reported m 1928 
the same case with a blood cholesterol of 120 mg per cent ) There was 
also diabetes insipidus but no exophthalmos The roentgenogram did not 
show skull involvement There were xanthomata on the roots of the teeth, 
jaundice and a large liver No autopsy 
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CLASSiriCATION OE ESSENTIAL XANTHOMATOSIS 

At the present time, primary xanthomatosis is classified by Rowland 102 
as embracing skin and mucous membrane, tendon sheath and visceral 
vaneties , also as a separate entity- — Schueller-Christian’s disease Buerger 25 
classifies the disease into three gioups (1) essentially osseous, (2) es- 
sentially cutaneous and (3) essentially visceral localization On study of 
our 20 cases and the repoited cases m the hteiature, it seems to us that 
the clinical pictures and the anatomical facts do not warrant such a division 
The clinical pictures show conclusively that the xanthomatous manifestations 
of the skin are different m appearance and significance We tried to point 
out that certain well characterized forms of xanthomata of the skin are 
correlated with different xanthomatous manifestations of various organs 
Two different groups of primary xanthomatosis are distinguishable without 
difficulty Both groups differ, not only in the visceral organs affected and 
the skin manifestations, but also in chemical findings in the serum (hyper- 
cholesteremia on the one hand and normocholesteremia on the other) The 
description of three cases in the literature, where the features of both groups 
of xanthomata are found in one patient (combined group) reveals con- 
clusively that primal y xanthomatosis is a systemic disease Primary xan- 
thomatosis (metaplastic reticular cholesterosis) may occur isolated in one 
organ or combined m two different groups of organs or geneiahzed in all 
organs which contain reticulum cells and histiocytes 

Therapy of Essential Xanthomatosis 

The two groups of xanthomatous diseases respond differently to thera- 
peutic procedures The xanthomatous diseases of the hypercholesteremic 
type show a marked decrease of the hypercholesteremia, as well as a decrease 
of the other blood lipids after a period of cholesterol and fat-poor diet 
Such diets have been described by me 137 They contain only vegetable fats 
because plant sterols are not absorbed (Schonhenner 115 ) The xantho- 
matous diseases of the noimocholesteremic type do not respond to diet 
treatment at all We applied m both groups, m addition to the diet treat- 
ment, small doses of Thyroidm, one giam daily, with good effect in the 
hypercholesteremic group, while in the normocholesterenuc group an in- 
fluence on the cholesterol content of the serum was not evident 

The osseous xanthomata and the dura xanthomata of the cases of the 
normocholesteremic type lespond to roentgen-ray therapy very satisfac- 
torily according to Sossman and other authors Whether the other organs 
(skin, lungs, brain) belonging to the symptom complex of the normo- 
cholesteremic type react to roentgen-ray favorably is not known The skin 
xanthomata belonging to the group of the hypercholesteremic type, how- 
ever, as well as the tendon xanthomata, are not influenced at all by roentgen- 
ray 
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Secondary Xanthomatosis 

The two cases to be reported here were observed at the Deaconess Hos- 
pital by Dr Elliott P Joslm and his associates, to whom I am indebted for 
the privilege of publishing the records 

Case 21 The patient was in acidosis when first seen by Dr Joshn, January 
15, 1934 Glycosuria 7 4 per cent, blood sugar 250 mg per cent, insulin 56 units 
daily He showed lipenna retmahs and an eruption characterized by nodular pustules, 
surrounded by narrow pink zones 

The localization of these nodular-pustular eruptions which come and go is usually 
all over the body except for the scalp The nodular pustules vary in size from a 
small pinhead to a grain of wheat There are a few larger lesions formed by the 
confluence of adjacent lesions The lesions for the most part consist of a light 
yellow tip upon an inflammatory reddish base, which may change color m due course 
to violet and brown Except on close inspection, they ‘ would be taken for true 
pustules Indeed, physicians and patients hare opened them in an effort to remove 
the yellow material seemingly present on the tip and have been puzzled to get onlj 
blood and a little white serum It is noticeable that the lesions do not always have a 
yellow tip, therefore the etiology is usually not recognized Some of the lesions 
are excoriated by scratching, due to itching These lesions come and go In this 
case, they had disappeared within five months after insulin and diet treatment was 
instituted which had effected also a complete disappearance of the lipemia 


Date 

Cholesterol 

Blood Sugar 

1/15/34 

1600 

0 21 

1/16/34 

1520 

021 

1/17/34 

1344 


1/18/34 

1376 

0 21 

1/19/34 

1248 

0 21 

1/20/34 

1248 

0 27 

1/22/34 

1184 

0 27 

1/27/34 

792 

0 19 

2/3/34 

416 

0 15 

2/17/34 

294 

0 18 

3/15/34 

175 

0 19 

5/3/34 

172 

0 26 

6/9/34 

205 

0 16 


Case 22 Patient 32 years of age, seen September 18, 1934 Weight 132 pounds 
Insulin 52 units Feels fine Diabetes discovered in December 1925 The diagnostic 
remark was “a mild diabetes, but not very cooperative ” Eight years later the patient 
was seen again At this time, April 29, 1933, hard xanthomatous lumps were found 
in the right heel Plasma cholesterol was 644 mg per cent, blood sugar 120 mg 
per cent On August 17, 1934, simultaneously with lipemia and definite lipemia 
retmahs, an eruption appeared of many small yellowish papules scattered diffusely 
on arms, chest and lower back Glycosuria 3 3 per cent Blood sugar 220 milligrams 
Plasma cholesterol 768 milligrams 

Comment and Discussion We owe the first description of this kind of 
eruptive xanthomata to Addison and Gull , 1 who described its occurrence m 
a diabetic m the historical paper already mentioned as giving the first descrip- 
tion of xanthomata plana and tuberosa with biliary cirrhosis Their descrip- 
tion follows 

“ The eruption somewhat suddenly appeared on the arms In the course of 
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ten days, it had extended over the arms, legs and trunk, both anteriorly and posteriorly, 
also over the face and into the hair, it consisted of scattered tubercles of various 
sizes, some being as laige as a small pea together with shining, colorless papules 
They were most numerous on the outside and back of the forearm, and especially 
about the elbows and knees, where they were confluent Along the inner side of the 
arms and thighs, they were more sparingly present, and entirely absent from the 
flexures of the larger joints Besides the compound character produced by the con- 
fluence of two or three tubercles, which appeared to be such, as shown by the promi- 
nent whitish nodules upon them, some looked as if they were beginning to suppurate, 
and many were not unlike the ordinary molluscum, but when incised with a lancet, 
they were found to consist of firm tissue, which on pressure gave out no fluid save 
blood 

“ They were of a yellowish color, mottled with a deepish rose tint, and with 
small capillary veins here and there ramifying over them They were accompanied 
with a moderate degiee of irritation, hence the apices of many were rubbed and 
inflamed ” 

This eruptive form so excellently described almost ninety years ago was 
characterized as "xanthoma diabeticorum ” Many authors designate as 
xanthoma diabeticorum not only the eruptive form, which comes and dis- 
appears simultaneously with the lipemia, but also xanthomata tuberosa and 
plana, which are peisistent This confusion results from the fact that 
xanthomata tuberosa and plana are observed simultaneously with a mild 
diabetes as described in oui Case 22 and in Case 4 In these cases, xan- 
thomata tuberosa are features of primary xanthomatosis, when at the same 
time as the skin, visceral organs are involved Xanthomata diabeticorum 
on the contrary are not the cause but the sequel of a complication m diabetes 
This complication is lipemia Xanthomatosis diabeticorum, that is the 
eruptive form of xanthomata, occurs not only in high lipem a during severe 
diabetes, but also m primary xanthomatosis, if high lipemia is present 
This fact is evident in the three cases with xanthomatous biliaiy cirrhosis 
without diabetes but with lipemia The eruptive foim of xanthomata de- 
scribed and pictured m these cases of pnmai y xanthomata is identical in 
appearance as well as in its transitory chaiacter with the eruptive form of 
xanthomata occurring in severe diabetes without primary xanthomatosis, 
and known as xanthomata diabeticorum In the above desciibed Case 22, 
tuberous xanthomata and mild diabetes were present for many years until 
rather suddenly lipemia was noted as lipemia retmahs and the ei uptive form 
of xanthomata occurred The eruptive form of xanthomata and lipemia 
disappeared, but the xanthomata tuberosa and hypercholesteremia persisted 
A similar case is described by Major 71 ’ 72 (1924), who pointed out that 
xanthomata diabeticorum is connected with lipemia and not primarily with 
diabetes 

We should like to emphasize that the eruptive form of xanthomata 
(xanthoma diabeticorum) is etiologically entirely different from all xan- 
thomata due to primary xanthomatosis The latter is a systemic disease 
The eruptive form is a symptom of lipemia and may occur in diabetic 
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hpemia as well as in lipemia during xanthomatous disease as in xanthoma- 
tous biliary disease 

We have already pictured the histological findings of the eruptive form 
of xanthomata (figure 22) In the photographed specimen xanthomata 
cells are not found But there are reports m the literature that besides the 
signs of inflammation, there are found some rare xanthoma cells R H 
Major points out this difference from true xanthomata He described his 
findings as follows 

“A section from one of the excised nodules showed marked evidence of inflammation 
The corium was thickened, extensive keratimzation had taken place, there were areas 
of small, round-cell infiltration , marked fibrotic changes present and the characteristic 
large xanthoma cells were recognized with difficulty” 

The xanthomatous lesions described by Urbach 142 as extracellular cho- 
lesterosis should now be discussed “ The essential lesions are lentil-sized, 
hard translucent nodules, sometimes with a central blister After one or 
two days they become blue-violet, generally with a yellow center and later 
still reddish-brown Sometimes at the beginning the eruptions re- 

sembled erythema multi forme Some of the lesions disappeared after 
a few days and even nodes of long duration regressed considerably under 
roentgen-ray ” The histological findings in Urbach’s nodules of extra- 
cellular cholesterosis exhibit vascularity of the cutis with damage to the 
vascular endothelium and infiltration with round and spindle cells In none 
of the preparations was there the slightest indication of foam-cell formation 
The lipoid was entirely extracellular, first around the vessels and later m the 
whole cutis The lipid was found by staining and chemical analysis of the 
lesion, which revealed a cholesterol to cholesterol ester ratio of 3 1 in con- 
trast with true xanthomata tissue of 1 15 These figures are impressive in- 
deed But if we really considered the material chemically analyzed in the 
case of the eruptive xanthomata (extracellular cholesterosis), the value of 
those figures is doubtful because the quantity of material must have been 
minimal and the quality of material is varying and uncontrollable m view 
of the minimal amount of pathological tissue and the amount of healthy 
tissue chemically examined m the same specimen Chemical analysis of 
pathological tissue is of value only if a large amount of characteristic tissue 
like true xanthomata can be analyzed Be the value of the chemical find- 
ings what it may, the clinical description of the lesions of “ extracellular 
cholesterosis ” by Urbach is m conformity entirely with the clinical appear- 
ance of eruptive xanthomata first described as xanthomata diabeticorum bv 
Addison and Gull, and many subsequent authors 

The differential diagnosis of the eruptive form of xanthomata from 
xanthomata disseminata which are true xanthomata, that is, the skin mani- 
festations of a systemic disease which simultaneously involves a group of 
organs, should not be difficult The eruptive form is scattered, never m 
ridges, never mulberry-like or in warty clusters, nor are they pedunculated 
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The lesions are isolated or m small groups The color of the lesions in 
xanthomata disseminata is lemon yellow 01 m older lesions a deep reddish 
brown, mahogany-like They grow in ridges and clusteis with localization 
around the neck, axillae, and in the bend of elbows and knees 

Sometimes it may be difficult at first to differentiate the eiuptions from 
erythema multiforme, but the coloiations and vasculai ization of the nodule 
is characteristic after a few days so that the eruptive form of xanthomata 
cannot be easily mistaken The blood findings of high cholesterols (the 
latio of cholesteiol to cholesterol esters may be normal in diabetes, and re- 
versed m xanthomatous biliary cmhosis), high fats and Iipemia confirm 
conclusively the diagnosis already made clinically 

That the eruptive forms of xanthomata and xanthomata diabeticorum 
are identical should be emphasized Hyperlipemia and hypercholesteremia 
result m this kind of skin eruption, which we consider as secondary to the 
high grade of lipenua occuirmg in the course of seveie diabetes melhtus or 
in the couise of xanthomatous biliary cnrhosis Therefore, the skin mani- 
festations of primary xanthomatosis must be differentiated from the erup- 
tive form of xanthomata, the so-called xanthomata diabeticorum, which are 
classed m the group of secondary xanthomata Xanthomata tubeiosa, on 
the other hand, aie independent features of pnmary xanthomatosis and 
occur at times with diabetes melhtus Their presence m diabetes is an 
indication that the systemic primary xanthomatous disease involves also 
visceral organs, possibly the pancreas 

Severe Iipemia, during diabetes melhtus, produces, not only m the skin 
but also in other organs, changes which are histologically very similai to 
those of xanthomatous disease This kind of xanthomatous change 
occui ring in the spleen and lymph nodes belongs also to the group of second- 
aiy xanthomata because the Iipemia is the primary occurrence and the 
xanthoma cell formation is due to a secondary deposit m reticular cells and 
histiocytes W H Schultze 121 (1912) described fiist “large cell hyper- 
plasia of the spleen during Iipemia ” and shows that little nests of xanthoma 
cells occur m the spleen as a result of lipenua m diabetes melhtus Lutz, 6, 
Williams and Dresbach, 158 Pick, 84 Margaret Smith, 123 W Schondorft, 109 S 
Wanen and Root 147 describe such large cell hyperplasia m diabetes with 
Iipemia We are inclined to classify the case which Lubarsch 60 described m 
1918 under the title “ Generalized Xanthomata and Diabetes ” as the most 
outstanding example of this group of secondary xanthomatosis This 
patient suffered and died of severe diabetes with Iipemia The liver, spleen, 
kidneys and especially lymph nodes and the walls of the lymph vessels ex- 
hibited large patches of xanthoma cells (lymphangitis xanthomatosis) 
There was no xanthomatosis of the skin but xanthosis of the skin was found 
Xanthosis of the skin is almost always associated with the first group of 
primary xanthomatous diseases of the hypercholesteremic type (Cases 4, 6, 9, 
11), but xanthosis of the skin has nothing to do with xanthoma formation 
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Xanthosis, first descnbed by von Nooiden 81 in diabetes mellitus, is a symptom 
which maj occur without diabetes in all conditions of lipemia and even 
without hpemia if caiotme is increased m the serum The significance of 
the coincidence of hypercholesteiemia and hypei carotmemia is unknown 
Xanthoma cell foimation m the leticular apparatus was a secondary process 
due to hpemia similar to the more localized foims described m the spleen 
and in lymph glands Certainly we cannot pro\e that Lubarsch’s case be- 
longs to this group of secondaiy xanthoma cell foimation Howevei, the 
complete absence of skin xanthomata of both groups (xanthomata tubeiosa 
and plana on the one hand and xanthomata disseminata on the other hand) 
while xanthosis was present, m addition to the clinical course of the disease 
is highly m favoi of this assumption We have aheady suggested above 
that Buerger and Grutz’ cases of hepatosplenomegaly without jaundice but 
with extreme hpemia may belong to this group of secondary xanthomatosis 
resulting from hpemia The hpemia in these cases is of unknown origin 
Chronic cirihosis of the pancreas may result m such extreme hpemia, but m 
contrast to the hpemia in diabetes mellitus, this hpemia condition is scarcely 
influenced by diets poor m fats Attempts already made by different authors 
(Anitschkow , 3 ’ 4f 5 Kawamura 57 and McMeans 70 ) to reproduce xanthoma- 
tosis by the feeding of cholesterol, or to reproduce Gaucher’s disease by 
intravenous injection of cerebrosides (Kimmelstiel and Laas 59 ) and Nie- 
mann-Pick’s disease by injection of phosphatides (H Baumer and G B 
Gruber) 14 lead to similar histological pictures in the spleen and lymph nodes 
as described by Schultze and others, as " large cell hyperplasia of the spleen 
during hpemia ” It is evident that the reticular cells and the histiocytes are 
able to take up out of the blood, cholesterol as well as cerebrosides and 
diammophosphatides In so doing, these cells change in appearance and 
assume the shape of foam cells This procedure of injection of lipids, how- 
ever, does not reproduce either the clinical syndrome or the complex ana- 
tomical picture of any of these “ lipoid diseases,” but it does reproduce 
histologically similar organic changes in the spleen, lymph nodes, and in 
extreme cases also in the liver (described by Schultze 121 and others) to 
those that occur m association with hpemia in diabetes mellitus It may 
well be that the mechanism of xanthoma cell formation in essential xan- 
thomatosis is entirely different from the procedure which only attempts to 
increase the lipids m the blood by feeding or intravenous injection 

The Etiology or Xanthoma Formation 

The different clinical symptoms of essential xanthomatosis having been 
presented, the etiology of xanthoma formation m this systemic disease will 
now be discussed 

Waldeyer (1871) 140 considered the cells of xanthomata plana, after- 
wards called foam cells, to be embryonal cells which had the possibility of 
forming different kinds of fats and of releasing the fat by degeneration 
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V irehow 149 described under the heading “ xanthoma multiplex mulluscum 
hpomatoides,” xanthomata disseminata of the skm as little benign neo 
plasms Following the opinion of Virchow, xanthomata in general were 
considered in the literature to be “ benign tumors ” “ Ce sont done les 

cellules endotlieliales des espaces lympliatiques qm pen lew pi olifei ation, 
foiment la tumeur xanthomateuie" (classified as “ endothehome adipeux” 
by de Vmcentis 143 ) Ponsgen, 80 ’ 90 Koebner 01 accept the opinion of Wal- 
deyer, 146 that cells which remained m an embryonal stage produced by their 
proliferation and adipose metamorphosis a so-called “ embryonal lipoma ” 
which is identical with the xanthomata Torok 138 says that it is better not 
to classify xanthomata as true tumors but as abnormality of formation " d 
( xanthoma ) se foi me du tissue a une endi oit hetci otopique et d est constituc 
en raison meme de cette hetei otopie par des cellules adipeuies a evolution 
intei tomptte incomplete ” ( embiyonale ) 

J Pinkus and Pick ( 1908) 87< 88 found the fat substances in the xanthoma 
lesions to be doubly refractile lipids, cholesterol and cholesterol esters 
These authors suggested that hypercholesteremia may be the genesis of 
xanthomatosis “ Cholesterol mfiltratiop of certain cells takes place be- 
cause of an increased cholesterol supply from the blood ” This hypothesis 
was advanced after Aschoff 8 ’ 9 and his pupils had demonstrated that reticulo- 
endothelial cells were able to take up from the blood different kinds of dyes, 
as well as fat-like substances Anitschkow s ’ 4 ’ 5 m AschofFs Institute 
found that by feeding rabbits cholesterol, foam-cells could be produced On 
the other hand he was able to demonstrate that the same cells which changed 
to foam-cells also took up substances foreign to the body such as dyes 
Indeed, these cells which have the characteristic of storing doubly refractile 
substances, as well as dyes, belong to those cells which Aschoff 9 classifies 
as the reticulo-endothehal system Because hypercholesteremia was be- 
lieved to be essential for xanthoma cell formation it was natural to assume 
that the surplus of cholesterol in the serum due to a general disturbance of 
the cholesterol metabolism is taken up and stored by the reticulum cells, and 
results m a pathological change of the tissue forming xanthomata This 
hypothesis is widely accepted in the literature The proof, however, that 
there exists such a disease as a general metabolic disturbance of the cho- 
lesterol metabolism, which is the prerequisite of this assumption, is lacking 
Appreciating this weak point of this hypothesis, Bloch 18 and Schaaf 103 ex- 
plain that cholesterol represents only one element in a very complex mixture 
of fat and lipids in the serum “This mixture of lipid constituents does 
not exist m the serum in a dissolved form, but in the form of a finely dis- 
persed emulsion The normal proportion of all the lipid constituents must be 
maintained m the blood If the proportion is changed m any direction, i e 
if the proportion of cholesterol to lecithin or to cerebrosides or sphingo- 
myelins is altered, the result according to the laws of the colloid theory, is a 
disturbance in the stable aqueous lipid emulsion which the serum represents 
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The particles become coarser, the emulsion separates, and finally there is a 
precipitation of one or all of the individual constituents m the blood and 
tissues and a deposit of material, so that xanthomatosis results ” This 
hypothesis of Bloch 18 and Schaaf 103 has also as a prerequisite an extra- 
cellular general metabolic disturbance of the lipids, which results secondarily 
in a deposit of lipids m the reticular cells and the tissue There is neither 
proof of a colloid decomposition of the serum or cell fluids resulting m 
precipitation nor any evidence that a disproportion of the lipids in the serum 
or tissue may lead to a flocculation of the colloid mixture Deposits of 
lipids, especially cholesterol, are found in deteriorated tissue and in places 
where cells containing cholesterol undergo destruction Up to the present 
we do not know of a spontaneous decomposition of a colloidal system of 
lipids in the serum even when the constituents of this system are markedly 
changed in their relation to each other The colloid systems protected by 
different mechanisms in the organism are not to be compared with colloid 
systems prepared in the test tube because it is only partially and inadequately 
possible to copy the constituents of the colloid mixture m the body The 
hypothesis of Bloch and Schaaf which adds to the assumption of extra- 
cellular disturbance of the lipid metabolism, a second hypothesis which has 
not been proved at all, does not stand critical analysis from the chemical 
point of view 

There remains to discuss as the mam question, whether essential xan- 
thomatosis is due to a general metabolic disturbance of cholesterol metab- 
olism, which leads to an increased cholesterol supply to the reticular cells 
and a consequent storage of cholesterols and lipids in these cells (cholesterol 
infiltration of L Pick 85 ’ 88 ), or whether the metabolic disturbance is an 
intracellular metabolic disturbance confined to the reticular cells themselves, 
which may become xanthoma cells not by an increased supply but as the 
result of an intracellular metabolic disorder The problem is, therefore, 
whether essential xanthomatosis is due to a disturbance of the intermediary 
cholesterol metabolism or whether it is caused by an intracellular metabolic 
disorder limited to certain reticular cells Considering the mechanism of 
an intermediary disorder of the cholesterol metabolism, four possible proc- 
esses of cholesterol metabolism may play a part 

(1) There may be a diminished disintegration of cholesterol in the in- 
termediary metabolism The xanthomata would then be the expression 
only of its retention and storage 

(2) There may be a diminished excretion and output of cholesterol 
and coprosterol in the feces In such a case the xanthomata would be, 
as m the first process suggested, the result of retention and storage of 
cholesterol 

(3) The equilibrium between cholesterol and cholesterol esters may be 
disturbed so that sufficient cholesterol esters are not formed to transpoit 
an adequate amount of cholesterol For the same reason the other lipids, 
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especially the phospholipids, may be involved and a disturbance of the lipid 
mixture may result 

(4) There may be an increased synthesis of sterols This increased 
synthesis may occur in organisms as a whole, and the sterols ubiquitously 
synthesized in the body are taken up out of the blood by reticular cells and 
stored Or the increased cholesterol formation is performed by certain 
reticular cells which are able to synthesize and release cholesterol, but in the 
process as the result of an intracellular imbalance reticular cells assume the 
appearance of xanthoma cells On the basis of the physiology of the inter- 
mediary cholesterol metabolism, which we have discussed earlier, we believe 
we are able to answer these four questions as to whether or not essential 
xanthomatosis is the result of a disturbance of the intermediary cholesterol 
metabolism 

The first assumption suggests a diminished disintegration of sterols 
in the intermediary metabolism We have shown m our physiological dis- 
cussion that there is no disintegration of cholesterol m the intermediary me- 
tabolism Neither bile acids nor other steiols occurring in larger quantities 
in the organism are derivatives of cholesterol disintegration The human 
organism is able to synthesize the sterol skeleton but cannot disintegrate it 
by means of fermentative processes 

In the second suggestion the question was raised whether a decrease 
of the cholesterol excretion could explain the essential xanthomatosis Such 
an assumption should be easily answered by detei mining the cholesterol 
balance, but unfortunately the determination of cholesterol excretion in the 
feces cannot decide conclusively the cholesterol balance, because an uncon- 
trollable amount of cholesterol may be destroyed by bacteria of the feces 
(according to Bertha Ottenstein) On the other hand, we have demon- 
strated that a diet free of animal sterols decreases the cholesterol content of 
the blood m cases of tendon xanthomata as well as in xanthomatous biliary 
cirrhosis On the basis of an experiment carried out on a patient with 
tendon xanthomata where the total cholesterol dropped from about 800 mg 
per cent to almost normal values, Schonheimer and I have been inclined to 
believe that retention of sterols plays an important part in formation of 
xanthomata The opinion was expressed that these patients behave like 
herbivorous animals, which can absorb but not excrete cholesterol How- 
ever, we had to change our minds because several of our patients (Cases 
1 and 9) on a cholesterol-free diet showed insufficient reduction of the 
cholesterol m the serum, and we found that xanthomata tuberosa as well 
as tendon xanthomata were not altered even when the blood cholesterol had 
returned to almost normal values The most important argument against 
the assumption that a disturbance of cholesteiol output is the mam cause of 
essential xanthomatosis is the fact that m the group of xanthomatous dis- 
eases characterized by xanthomata disseminata of the skin, involvement 
of the brain (diabetes insipidus), involvement of the bones, lungs and lymph 
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nodes, the cholesterol values m the serum were normal or high normal 
Even in the other group, the hypercholesteremic type, which comprises xan- 
thomata tuberosa and plana, tendon xanthomata, xanthomatous biliary cir- 
rhosis, etc, we weie able to find almost normal cholesterol figures (Cases 
2 and 11) with beginning tendon xanthomata A diminished output may 
play some role in the clinical course of essential xanthomatosis, but it is 
evident that this is not the mam cause of this systemic disease 

The third possibility was a disturbance in cholesterol-ester formation 
or of a disproportion of cholesterols to phospholipids In the literature 
and m our cases, the increase of total cholesterol, where there is an increase, 
is due to an increase of esters The only exception to this finding of normal 
or high cholesterol esters in xanthomatosis was in patients with xantho- 
matous biliary cirrhosis where we found an inversed ratio of cholesterol to 
cholesterol esters in the serum This is due to the liver damage and not to 
the xanthomatous disease (Thannhauser and Schaber 131 ) The normal or 
high cholesterol esters m the blood and the high content of cholesterol esters 
in xanthomatous tissue show conclusively that there is no disturbance of 
ester formation which could cause difficulties in cholesterol transportation 
and lead to an abnormal deposit of cholesterol Only in old granulomatous 
scar tissue of xanthomata, as in tendon xanthomata, free cholesterol prerads 
over ester-cholesterol, and sometimes crystallizes in the tissue This tissue 
may have partially softened into a yellowish detritus In the scars of these 
xanthomata foam cells are still scarcely found having been replaced by 
granulomatous tissue or softened to a yellowish, semi-fluid mass Choles- 
terol esters are absorbed easier from such broken down foam cells while 
free cholesterol remains 'and crystallizes “ in loco ” (Figure 4, Case 1 ) 

The figures for fat, cholesterol, cholesterol esters, monoaminophospha- 
tides (lecithin and kephalm) and diaminophosphatides (sphingomyelins) 
of our series of cases are summarized here These findings demonstrate 
that in xanthoma diseases of the hypercholesterol type, an increase of total 
cholesterol is usually accompanied by an increase m fat and monoaminophos- 
phatides (lecithin and kephalm), while m the group of xanthomatous dis- 
eases of the normocholesterennc type, fat and monoammophosphatides are 
also normal We would like to infer from these figures that xanthomata 
formation is not caused by a disproportion of the lipid mixture in the serum, 
because m the group of xanthomata without an increase of cholesterol, the 
fat and monoammophosphatides are normal, and m the group of xantho- 
mata with high cholesterol, fat and monoaminophosphatide are increased 
proportional to the sterols 

The fourth suggestion deals with the question as to whether an in- 
creased cholesterol synthesis carried out everywhere in the organism and 
followed by a consequent storage of cholesterol m the reticular cells is the 
cause of essential xanthomatosis Such an increased cholesterol synthesis 
as an expression of a general metabolic disturbance should lead in all clinical 
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syndromes of essential xanthomatosis to hypercholesteremia Hypercholes- 
teremia is, however, found only in one group of xanthomatous organ in- 
volvement, while the other group shows a normal amount of cholesterol, 
m spite of the fact that the same histological constituents are found m both 
groups This is definitely against the assumption that xanthomata result 
from a general metabolic disturbance of cholesterol synthesis and favors 
the idea that we have to deal with a local cellular metabolic disturbance 
which may involve one organ only m a small area or groups of organs far 
apart 

In considering the four possible general disturbances of intermediary 
cholesterol metabolism discussed above, the following statements can be 
made There is no definite proof to justify the assumption that primary 
essential xanthomatosis is caused by a disorder of the intermediary choles- 
terol metabolism The generally accepted theory of L Pick EG ’ 8 ’ 88 which 
suggests a general disturbance of the cholesterol metabolism followed by a 
secondary deposit of cholesterol m the reticular cells as the cause of essen- 
tial xanthomatosis is untenable, since the experiments concerning the normal 
metabolism of cholesterols do not give the slightest evidence of an inter- 






























THE DIFFERENT CLINICAL GROUPS OF XANTHOMATOUS DISEASES 1737 


mediary disturbance of cholesterol metabolism We would rather believe 
that the metabolic disturbance of the cholesterol is localized in those cells 
themselves which are called xanthoma cells after their content Besides 
the reasons already mentioned, the experiments of Biedermann and Hoefer 17 
speak m favor of our suggestion of a localized cellular metabolic disturbance 
These authors used tissue cultures of tissue prepared from xanthomatous 
nodules They were able to demonstrate that the xanthoma cells of the 
cultivated tissue increased and emigrated Some of the cells which had 
grown were identified as xanthoma cells by their content of doubly refractile 
substance 

It is evident from these experiments that the xanthoma cells themselves 
form the doubly refractile substance and a further proof for the genesis 
of xanthoma cells by an intra-cellular metabolic disturbance is added by the 
analogy which primary essential xanthomatosis bears to the other diseases 
of lipid metabolism, namely Gaucher’s and Niemann-Pick’s disease In 
all three of these diseases large cells with fatty content arise in different 
organs In essential xanthomatosis these cells contain cholesterol and other 
lipids In Gaucher’s disease these cells contain cerebrosides, while in the 
Niemann-Pick’s disease the content of these cells consists of diammophos- 
phatides (sphingomyelins) According to the suggestion of L Pick, it 
was generally assumed that these three diseases were caused by the storage 
(infiltration) m the reticular cells of these lipids produced m excess by the 
intermediary metabolism of the organism Concerning Niemann-Pick’s 
disease, Baumann 13 has already demonstrated that the content of total 
phospholipids (mono- and diammophospholipids) is normal and even lower 
than normal in the blood The sphingomyelins, however, are found m 
abnormal quantities only in the Niemann-Pick cells In Gaucher’s disease, 
Thannhauser, Reichel, Dameshek and Walcott [unpublished] were able to 
prove m four cases, that only traces of cerebrosides were present m the serum 
of these patients, as is the case m normal serum These investigations show 
that at least for Gaucher’s disease, but probably also for Niemann-Pick’s 
disease, the lipid substances involved in the particular disease are not formed 
in the intermediary metabolism and secondarily deposited m the reticular 
cells, but are formed and stored in the cells themselves Gaucher’s and 
Niemann-Pick’s disease may, therefore, be considered as due to an imbalance 
of intra-cellular ferments (Thannhauser and Reichel lS6 ) We believe 
essential xanthomatosis, which belongs to the same group of lipid diseases, 
to be analogous to the above two diseases m that it is caused by an intra- 
cellular metabolic disturbance of certain reticular cells In these cells choles- 
terol especially, but also other lipids, are found to be increased and stored, 
so that the xanthoma cells result 

In assuming a cellular disturbance to be the etiology of pnniai'3 7 essential 
xanthomatosis, we return to the view of former investigators, Waldej^er, 146 
de Vmcentis, 143 Hallopeau 4Ca and Torok 188 According to these authors 
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the xanthoma cells are fat cells with embryonal qualities With present day 
interpretations, we would say that these embryonal reticular cells, as far as 
their metabolism is concerned, are able to form all kinds of lipids At that 
time the knowledge of metabolism was not sufficiently advanced to recog- 
nize the disorder which produced the xanthoma cell, as a cellular metabolic 
disturbance The former assumption that the disorder is due to an em- 
bryonal metaplasia of certain cell groups is, however, identical with the idea 
that a cellular disorder is the cause of the disease “ essential xanthomatosis ” 
To clarify further our interpretations of the mechanism of these cellular 
diseases, we may speak of essential xanthomatosis as “ metaplastic reticular 
cholesterosis,” of Gaucher’s disease as “ metaplastic reticular cerebrosidosis,” 
and of Niemann-Pick’s disease as “ metaplastic reticular sphingomyelinosis ” 
The groups of secondary xanthomatous diseases are to be distinguished 
m principle from primary essential xanthomatosis (metaplastic reticular 
cholesterosis) In contrast to the primary essential xanthomatosis, which 
is a systemic disease resulting from an intracellular metabolic disturbance, 
the secondary xanthomatosis (eruptive form of xanthomata, formation of 
nests of xanthoma cells m the spleen, lymph glands and liver, large cell hyper- 
plasia of Schultze) is a disease which is due to a storage of lipids which the 
reticular cells take up from the blood An increase of cholesterol and other 
lipids in the serum as in lipemia during diabetes melhtus or as m lipemia of 
other origin, is the prerequisite of secondary xanthomatosis 

By suggesting that the formation of true xanthoma cells is due to an 
intracellular metabolic disorder of the reticular cells, we may explain the 
fact that xanthoma cell formation may occur independently of “ essential 
xanthomatosis,” as it does in localized tumors which have nothing m com- 
mon with the systemic disease “ essential xanthomatosis ” Indeed, xan- 
thoma cells are observed in different kinds of local tumors, such as fibro- 
sarcoxanthomata, nevoxanthoendothelioma (Montgomery and Osterberg), 
etc 

As a result of the above study, and m order to clarify interrelationships 
between the type of xanthomata of the skin, and the various clinical pat- 
terns associated with each type, the following classification of xanthomatous 
diseases is offered 

Classification 

I Pnmaiy essential xanthomatosis (metaplastic reticular cholesterosis) 

A Primary essential xanthomatosis of the hypercholesteremic type 

1 Xanthomata of tendons and tendon sheaths 1 

2 Xanthomata tuberosa and plana 
2a Forme fruste 

3 Xanthomatous bihaiy cirrhosis resulting from xanthoma- 

tosis of the bile ducts 

* The recent papers of 'van Bogaert and Epstein describe the combination of tendon 
xanthomata with xanthomatosis of the central nervous system v\ e are inclined to classitj 
this new syndrome under the group of tendon xanthomata until more cases of this t} pe 
ha\e been analyzed 
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4 Xanthomatosis of the endocardium and blood vessels 

5 Eruptive form (if excessive hpemia is present) of skm 

xanthomata 

6 Scattered nests of xanthoma cells m the spleen, liver and 

lymph glands (these may also be present m group B) 
B Pnmaiy essential xanthomatosis of the not mocholesteremic type 

1 Xanthomata disseminata of the skm (localized all over 

the body, neck, axilla, bend of knees and elbows, 
groins, mouth and larynx ) 

2 Osseous xanthomata of the skull, scapula, pelvis, extremi- 

ties and orbit 

3 Xanthomatous involvement of pituitary and tuber cmer- 

eum with features of diabetes insipidus Xanthomata 
of brain, medulla and dura 

4 Xanthomatous involvement of the lung and pleura with 

consequent pulmonary fibrosis 

5 Scattered nests of xanthoma cells m the spleen, lymph 

glands and liver (these may also be present in group 

A) 

C Pitmaiy essential xanthomatosis of the combined type (Cases 
of Hardaway, Weideman and Freeman, Weideman and 
Stokes ) 

II Secondary xanthomatosis due to hpemia 

1 Eruptive form of xanthomata Xanthomata diabeti- 

corum 

2 Nests of xanthoma cells m the spleen, lymph glands and 

liver with and without hepatosplenomegaly ( Schultze’s 
large cell hyperplasia in the spleen during hpemia) 

3 Xanthomatous lymphangitis (Lubarsch) 

III Localized xanthoma cell f 09 motion in hue tumois (Nevoxanthoen- 

dothelioma, fibrosarcoxanthoma, etc ) 

Summary 

1 The physiology of the cholesterol metabolism and its interrelation- 
ships with xanthomatous diseases is discussed 

2 A critical review of the literature is presented 

3 Twenty-two cases illustrating the different features of xanthomatous 
disease are described 

4 On the basis of the above study, three different symptom-complexes 
of primary essential xanthomatosis are presented and differentiated and a 
classification offered Secondary xanthomatosis due to hpemia is dis- 
tinguished fiom primary essential xanthomatosis 

5 Xanthomatous biliary cirrhosis and its relation to xanthomatous bile 
duct disease is described 



1740 


S J THANNHAUSER AND HEINZ MAGENDANTZ 


6 The eiuptive form of xanthomata (xanthomata diabeticorum) is 
shown to occur not only m hypercholesteremia m diabetes melhtus, but also 
in xanthomatous biliary cnrhosis, xanthomata tuberosa and tendon sheath 
xanthomata if excessive hypercholesteremia is present 

7 Xanthomata disseminata has been shown to be characteristic only 
of the second (normocholesterennc) group 

8 It is shown that the general assumption that essential xanthomatosis 
is a storage disease of the reticular cells due to a disturbance of the general 
intermediary metabolism of cholesteiol, is not m conformity with the physio- 
logical and clinical findings Oui studies suggest that essential xanthoma- 
tosis is a cellular disease of reticulum cells caused by an intracellular disorder 
of their cholesterol metabolism 
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TORULA MENIN GO-ENCEPHALITIS, A CASE REPORT" 

By J Homer Cudmore, M D , F A C P , and James R Lisa, M D , F A C P , 

New York, N Y 

Since the contribution of Freeman 1 on torula infection of the central 
nervous system, increasing attention has been paid to this interesting condition 
Recently Levine 2 has again reviewed the literature, adding 17 more cases, in- 
cluding two of his own, bringing the total number to 60 The present case is 
reported, not so much because of the rarity of the condition but to add a new 
and as yet unreported manifestation of the infection, a cicatrizing lesion of the 
brain 


Case Report 

The patient, a white male 30 years old, was admitted to City Hospital on March 
15, 1935, complaining of severe headache and abdominal pain 

Past Htstoiy At the age of two years, he had scarlet fever At 12, an enlarged 
cervical gland was diagnosed as tuberculous and treated by injection, possibly with 
an iodized oil A biopsy, however, was not performed At 14 and 16 there oc- 
curred attacks of pneumonia From 26 to 28, he had severe epileptiform seizures 
which had continued m increasing frequency since then He was drinking heavily 
when the seizures first appeared and they were attributed to this fact 

Present Illness One week before hospitalization, he began to have excruciating 
headache, the pain radiating from the eyes to the temporal regions After three days, 
it was associated with vomiting Both symptoms increased in severity to the time 
of admission There were no other pertinent data 

Physical Examination He was a well developed and well nourished young man, 
extremely restless because of the headache Mentally he was clear and cooperative 
There was general hyperreflexia Muscular, sensory and equihbratory tests were all 
normal Abdominal reflexes were present Pathological reflexes were absent The 
pupils were equal, regular and reacted normally to light and accommodation There 
were no ocular palsies The fundi were normal Except for a slight tachycardia, 
the other systems were entirely negative The temperature was 99° F, pulse 60, 
respirations 20, blood pressure 110 mm systolic and 70 diastolic 

The blood count revealed a leukocytosis of 10,400 with 62 per cent polymorpho- 
nuclears and 38 per cent lymphocytes The Wassermann reactions on blood and 
spinal fluid, colloid gold curve and urine were negative Chemical examination of 
the spinal fluid showed sugar 72 mg per cent and chlorides 650 mg Roent- 
genography revealed clouding of the right ethmoid sinus, marked sclerosis of the 
antral cells of the right mastoid and moderate sclerosis of the left antral cells, in- 
creased convolutional markings of the skull, and a greatly flattened sella turcica The 
clinoid piocesses were not visualized The pineal body was calcified 

* Received for publication July 23, 1937 

Prom the First Medical Service and the Pathological Laboratorj, City Hospital, 
Welfare Island, Dept Hospitals, New York, NY 
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Comse The couise was characterized by marked variability of the neurological 
symptoms Periods of mental clarity alternated with drowsiness, severe headaches 
and nuchal rigidity Vomiting occurred infrequently and was never of the pro- 
jectile type The neurological signs also varied Occasionally there was a sug- 
gestion of facial fixity Scattered, unequal and variable reflexes were described 
At times there were a questionable right Babmski and absent right abdominal re- 
flexes At times there was a definite palsy of the left side including the face and 
the patient was unable completely to close the left eye An eye consultant found 
both discs hazy and the retinal vessels tortuous, especially on the left, indicative of a 
moderate degree of intracranial pressure probably more localized on the left side 



Fig 1 The cicatricial lesion of the left parieto-occipital cortex 

Spinal taps always relieved the headache and drowsiness, sometimes very quickly 
On the last day he became very restless and irrational and resembled a hypomama 
Death occurred suddenly 

Spinal Fluid Findings Twenty-one spinal taps were performed Only once 
was the fluid somewhat cloudy, on the other occasions it was water-clear The 
pressures \ aried greatly, ranging from 3 to 4 mm Hg to 46 mm Usually it lay 
between 26 and 38 mm The cell counts were always increased, from 78 on admis- 
sion, to 340 Lymphocytes predominated, 75 per cent or over Globulin was always 
present in traces Except m the first specimen, sugar was absent Cultures and 



CASE REPORTS 


1749 


animal inoculations remained negative throughout the entire duration of the disease 
Fortunately portions of many of the fluids had been saved m the laboratory, and after 
the autopsr, the cultures and animal inoculations were repeated The results were 
the same 

The temperature curve was of a remittent character, gradually rising from 99° 
to 102 6° m 10 days, then slowly falling to 98 4° by the middle of April From then 
until the end, the fluctuations were greater, more septic in type and reached 103 6° 
The pulse was relativelv slow and closely paralleled the temperature 



Fig 2 The more compact lesion of the cerebrum showing the tuberculoid type of reaction 
Torula are present within and outside the giant cells 

lYeci opsy The most prominent feature of the brain was the extreme edema 
and the enlargement of the right~femporal lobe In the cortex of the left parieto- 
occipital lobe was a small mass measuring 2 cm in diameter, densely hard in con- 
sistence and resembling a healed tuberculous lesion Over the base of the cerebrum, 
pons and medulla, the meninges were finely granular 

On section, the most prominent lesion was found m the region of the basilar 
nuclei The entire region appeared completely disorganized by minute necrotic 
bright jellow foci The entire brain appeared engorged and edematous 
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Histology Sections were taken from the basilar nuclei, parieto-occipital legions, 
pons, medulla, cerebellum, choroid plexus and gasserian ganglia 

The lesion of the left parieto-occipital cortex was formed by a confluence of 
dense fibrotic masses with a concentric formation Some of the masses contained 
fine calcium deposit Others had small necrotic centers with numerous polynuclear 
cells and masses of chromatin In one region there were torula, apparently under- 
going degeneration and staining intensely by the gram technic At the periphery 
of the lesion was a compact zone of lymphoid cells and a lare giant cell 

The most extensive lesions were in the regions of the basilar nuclei They 
were lytic in nature and contained torula in very large numbers These lesions 
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Fig 3 The more diffuse type of lesion, lytic in nature, showing the complete disorganiza- 
tion of the tissue Section taken from the basilar ganglia 

were not sharply delimited but involved the tissue diffusely They merged into a 
more circumscribed lesion characterized by a tuberculoid reaction Torula were 
present m these latter lesions both within and outside the giant cells 

The meningeal involvement was more intense over the pons and medulla than 
over the base of the brain It was characterized by a tuberculoid reaction with 
numerous giant cells The underlying tissue was involved by extension Non- 
specific areas of degeneration with marked demyelimzation were prominent m the 
medulla 
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The lesions of the choroid plexus and gasserian ganglia were similar to those of 
the meninges 

Torula were present m profuse numbers, either free m the tissues or within giant 
cells They were characterized by round, oval or egg shape, a single or double 
contour, frequently by spiked ends, and b> budding Staining reaction was variable 
With hematoxy hn and eosm, the capsules stained usually dark or light blue, some- 
times with a narrow eosin-stained peripheral zone With the gram stain, the heavier 
capsules stained intensely brown, the finer capsules red The double contour fre- 
quently was much sharper with the gram stain than with hematoxylin 

Torula lesions of a tuberculoid nature were found histologically in the kidneys 
All the other organs were negative 



Fig 4 The same region as figure 3, stained by the gram technic This view shows 
the profusion of the organisms, their shape, the variability of reaction to the stain, the spiked 
ends and the budding 

Comment 

The rapid course, the fever and the history of tuberculosis of cervical lymph 
nodes suggested m this case the diagnosis of tuberculous meningitis The 
repeatedly negative results of animal inoculations, however, was a strong point 
against this diagnosis Because of them, the possibility of toiulosis was en- 
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tertamed The negative bacteriological results again prevented a correct diag- 
nosis being made The failure to demonstrate torula m the cerebrospinal fluid 
is unusual, since most cases are positive, at least late m the disease That the 
results were due to discarding the cultures too soon, a point mentioned by Levine, 
does not apply to this case, since they were kept for a period of one month 
The inoculated animals were kept for two months before killing The first 
positive evidence was offered by the histological examination The most acute 
and youngest lesion was in the meninges 

The chronic cicatrizing lesion of the cortex has hitherto been unreported m 
the literature That this lesion is due to torula is proved by the presence of 
organisms The odd persistence of the organism has also been observed by 
Weidman 3 in experimental torulosis in the monkey Lesions which had spon- 
taneously regiessed and been replaced by scar tissue, still had demonstrable or- 
ganisms In the present case, the cicatrix appears to be the only explanation 
of the epileptiform seizures which had occurred over a four year period 

The history of cervical adenitis diagnosed tuberculosis is a further point of 
interest Unfoi tunately no biopsy was performed, so definitive pathology in 
this gland could not be decided That it may have been torula infection is 
possible A mistake in diagnosis of a cervical adenitis was reported by Wile 4 
Although in his case, Hodgkin’s disease had been diagnosed, subsequent ex- 
amination revealed that the lesion was due to torulosis 

Summary 

A case of torula menmgo-encephalitis is reported There was a history of 
epileptiform seizures extending over a four year period and a final acute 
meningo-encephalitic syndrome of seven weeks’ duration simulating tuberculosis 
The diagnosis of torula infection was made at the postmortem table The 
pathological changes revealed all stages of torula infection and included a 
cicatrizing brain lesion, a hitherto unreported observation 
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EXANTHEM SUBITUM, REPORT OF A CASE 

By Morgan Cutts, MD, Pi ovidence, R I 

R C , a white female aged 31, was first seen on February 3, 1937, complaining 
of general malaise and weakness of one day’s duration Three days previously she 
had returned from a week’s trip to Texas, and had felt quite well until she noted 
chilly feelings, weakness, some headache and general malaise on February 2 She 
had no coryza, sore throat, aching in bones or joints, lacnmation, cough, or pain in 

* Received for publication July 9, 1937 
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the chest, and she had taken no drugs of any kind recently She had had both measles 
and rubella as a child, but not scarlet fever, and the remainder of her past history 
and family history was non-contributory 

On physical examination her temperature was found to be 102° by mouth, but 
apart from this there were no abnormal findings Her throat appeared normal, and 
a throat culture was subsequently reported negative for hemolytic streptococci 

There were no Koplik spots, and no glandular enlargement A leukocyte count 
done later the same day was 3,200 with approximately 50 per cent polymorphonuclears 
It was remarked at the time that she was surprisingly free of symptoms, as the slight 
malaise she had complained of had been completely relieved by 32 mg of codein 
and 0 6 gm of aspirin Her temperature remained elevated between 100° and 102° 
for three days, without the development of any other symptoms, after which it sud- 
denly dropped to normal and there appeared at the same time a measles-like rash, 
in places confluent, over the neck, body, and upper arms This m turn faded after 
24 hours and had completely disappeared in two days There was no subsequent 
rise m temperature, and the patient was discharged with a diagnosis of exanthem 
subitum Several days after recovery her white blood cell count was found to be 
7,600 

Zahorsky 1 first clearly described this disease in 1910 and 1913 under the 
name of ? oseola infantum, and Vieder and Hempelmann 2 m 1921 suggested 
the name of exanthem subitum 

A recent article by Zahorsky 3 clearly describes the typical course of this 
disease m infants and children One attack usually confers immunity, and only 
rare instances of infection of one child by another have been observed The 
incubation period is believed to be 8 to 14 days Fever lasts for approximately 
four days and falls suddenly, at which time the rash appears, first on the back 
and abdomen, and rapidly spreads to involve most of the body Constitutional 
symptoms, such as restlessness, headache, and gastrointestinal disturbances, 
may be more or less marked, but are rarely severe Leukopenia is a constant 
finding, and affects chiefly the cells of the granular series No complications 
have been observed No previous report of a case occurring m an adult could 
be found m the literature 

As in the case here reported measles, rubella, and scarlet fever can gener- 
ally be ruled out fairly easily, especially by the typical time relationship of the 
fever and rash The absence of any severe symptoms or of a second rise m 
fever also speaks against dengue, which was a definite possibility m this case, 
and is mentioned by Zahorsky as a possible source of error 
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A CASE OF CARCINOMA OF THE ISLANDS OF LANGERHANS 

WITH HYPOGLYCEMIA " 

By Henry Joachim, M D , F A C P , and Morris M Banowitch, M D , 

F A C P, Biooklyn , New Ymk 

The syndrome of spontaneous hypoglycemia described by Seale Harris 1 was 
attributed by him to hypermsuhnism Since then this conception has been 
amply confirmed by numeious reports m the literature, and particularly demon- 
strated by Wilder, Allan, Power and Robertson 2 in 1927 They leported a 
case of caicinoma of the islands of Langeihans with liver and lymph node meta- 
stases, the extract of which was found capable of lowenng the blood sugar in 
l abbits 

In the past 10 yeais numeious cases of spontaneous hypoglycemia due to 
tumoi foimation have been reported but the gieat majont y have been due to 
hyperfunctioning of adenomas of the islands of Langerhans Islet carcinoma 
causing this syndiome has been lelatively lare There have been seven cases 
(Wildei 2 et al , Hamdi 3 , Judd, Faust and Dixon 4 , Bickel, Mozer and Junet D , 
Cragg, Power and Lindem 6 , Howland, Campbell, Maltby and Robinson 7 , 
Graham and Womack 8 ) To these we wish to add a case of spontaneous 
hypoglycemia due to islet caicmoma 

Case Report 

The patient was a female, aged 31, housewife by occupation, who was admitted 
to the Beth Moses Hospital Apnl 4, 1935 and died May 27, 1935 The chief com- 
plaint on admission was of convulsions for the preceding three days, followed by 
coma eight hours prior to admission 

The family history was essentially negative except that one sister was suffering 
from encephalitis Patient had given birth to five children, all living and well 

Eleven years before, following childbirth, she had developed salpingitis from 
which an uneventful recovery had taken place with no operative interference Other- 
wise patient had never been ill 

For the past four years the menstrual periods had been somewhat irregular and 
she had noticed that her bleeding had increased 

The present illness began three days before admission when suddenly the patient 
began to sweat profusely This was followed by convulsions which involved the 
entire body, and which were followed by comatose periods of varying duration On 
awakening she would remember nothing During the three day period she had 
numerous such attacks, the last attack commencing at 4 p m on the day of admission 
to the hospital, at 11 pm the patient was still in coma 

In checking back the history we received the following information Four weeks 
prior to admission the patient had fallen down a flight of stairs and since that time 
had complained of headaches and had experienced several fainting spells 

On admission the patient was comatose She was well nourished with some 
tendency towards obesity There was no evidence of any cranial nerve palsies , 
no rigidity of the neck The heart and lungs were essentially negative, the liver 
and spleen were not felt After the patient had come out of coma, there was definite 
tenderness noted above her umbilicus and somewhat to the left, but no definite masses 
were palpated 

The temperature on admission %vas 99 8°, pulse 100, respiration 22 Blood 
pressure 130 systolic and 70 diastolic Examination of the urine was negative The 

* Received for publication July 31 , 1937 
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blood sugar, taken immediately on admission and before the administration of glu- 
cose was 30 mg per 100 c c 

A diagnosis of hypoglycemic shock secondary to hyperinsulmism, was made 
At that time the possibility of adenoma of the pancreas as an underlying pathological 
factor was considered 

Intravenous administration of 50 per cent glucose brought the patient out of 
coma quickly 

For the next two days the patient had no attacks, but, on April 5, at 12 30 a m , 
she lapsed into coma Intravenous glucose was given and the patient responded well 
The third attack occurred on April 6, at 6 28 a m , the patient again passed into coma, 
intravenous glucose was given, but the response was not as dramatic as on the first 
administration The blood sugar at this time was 25 mg per 100 c c The patient 
remained in fairly good shape without any attacks until April 11 During this period 
she received glucose frequently by duodenal tube and in her diet Her blood sugar 
remained at 70 mg Another hypoglycemic attack occurred on April 12 during which 
her blood sugar fell to 25 mg 

On April 8 a glucose tolerance test was carried out Specimens were taken every 
15 minutes from 10 45 a m to 4 45 p m 


Sugar Tolerance Test 


10 45 Blood sugar 120 mg 

11 05 Blood sugar 125 mg 
11 20 Blood sugar 130 mg 
11 35 Blood sugar 150 mg 

11 50 Blood sugar 65 mg 

12 05 Blood sugar 65 mg 
12 15 Blood sugar 60 mg 
12 30 Blood sugar 60 mg 
12 50 Blood sugar 70 mg 


(100 grams of glucose were given ) 
1 10 Blood sugar 75 mg 

1 30 Blood sugar 65 mg 

2 00 Blood sugar 65 mg 

3 15 Blood sugar 60 mg 

3 45 Blood sugar 50 mg 

4 15 Blood sugar 70 mg 
4 45 Blood sugar 75 mg 


Because of the repeated attacks of coma the patient w r as transferred to the 
surgical service for operative interference On April 15 exploratory laparotomy was 
performed by Dr Harold Rabinowitz, and the findings were as follows 

The liver, gall-bladder, stomach and duodenum were normal Along the lesser 
curvature of the stomach a hard indurated gland could be felt, the size of a pea In 
the terminal half of the pancreas a hard irregular and nodular mass about the size of a 
tangerine orange and several large glands were palpated The vessels of the spleen 
seemed to be buried in the mass at the tail end of the pancreas The spleen had to 
be removed in order to get at the mass m the pancreas Only part of the neoplasm 
could be removed The patient’s immediate postoperative reaction was good 
The pathological report was as follows 

Gioss The specimen consists of a spleen and two small portions of pancreatic 
tissue The spleen weighs 170 grams It is moderately firm and rubbery in con- 
sistency and on cross section presents a homogenous reddish-brown appearance The 
trabecular markings are distinct The follicles are indistinct The masses of pan- 
creatic tissue reveal firm, discretely circumscribed, golden-yellow nodules, ranging 
from 3 to 7 mm m diameter They are firm m consistency, and m the second por- 
tion of tissue removed reveal some degree of invasion of the surrounding normal 
lobules of pancreas, which are of a more grayish-tan color In this portion of tissue, 
there is a discretely circumscribed structure, apparently a lymph node, measuring 
/ cm m length, and 1 cm in diameter Cross section reveals a pearly-gray appeal - 
ance with a thin rim of lymphoid tissue surrounding the pearly-gray nodular mass 
The portions of tissue removed are too small for biochemical assay 
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Nests of polygonal cells with large clear nuclei are present The latter hate 
well-formed nuclear membranes and contain a nucleolus The nuclei vary consid- 
erably from clear vesicular structures to large hyperchromatic nuclei with coarse 
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Fig 1 (above) Island cell carcinoma in the pancreas (low power) 
Fig 2 (below) Island cell carcinoma in the pancreas (high power) 


chromatin clumps The nests are covered with a layer of syncitial-like cells 
Amhne-fuchsm methyl green stains reveal only a few green granules in the cytoplasm, 
whereas the islets in the normal portion of pancreas contain red and green granules 
The cytoplasm is dust-like and contains numerous vesicular structures 
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A lymph node contains nests of similar cells 

The spleen reveals sinus hyperplasia and distention The follicles are some- 
what compressed The sinus reticulum is hyperplastic 

Diagnosis Carcinoma of the pancreas with lymph node metastasis Chronic 
passive congestion of the spleen 

For the first four days after operation glucose was administered frequently by 
duodenal tube and vein The patient was free from attacks of coma However, 
on April 19 another episode of sweating, convulsion and coma took place, and, from 
then on these attacks kept recurring daily so that on April 29 there were only 
traces of sugar in her blood From then on the attacks of sweating and twitching 
recurred frequently m spite of almost continuous glucose administration The 
glucose became less effective and the patient expired May 27 

Additional laboratory findings were Wassermann and Kahn tests were negative 
Her blood count on admission was Hemoglobin 90 per cent, red blood count 4,100,- 
000, white blood count 15,200, polynuclears 64 per cent, lymphocytes 36 per cent 
Prior to her death blood count was as follows Hemoglobin 50 per cent, red blood 
count 3,000,000, white blood count 40,000, polynuclears 85 per cent, lymphocytes 
15 per cent 

The response to adrenalin injection was as follows 

10 42 Blood sugar 70 mg 

10 45 10 minims of adrenalin -was injected 

11 01 Blood sugar 60 mg 

11 20 Blood sugar 55 mg 

11 40 Blood sugar 60 mg 

11 50 Blood sugar 55 mg 

12 00 Blood sugar 45 mg 

At this time patient was sweating, apathetic, twitching, and glucose had to be 
given 

A roentgenogram of the patient’s skull revealed the presence of a definitely 
small sella turcica which was morphologically normal 

The urme was repeatedly negative, except on occasions when traces of sugar 
were found, probably as a consequence of the glucose injections 

Discussion 

Since the new era in the treatment of diabetes was initiated by the discovery 
of insulin, the more common use of blood sugar determinations has revealed 
the frequent presence of a diminution m the normal amount The normal 
limits on a fasting stomach vary from 80 to 110 mg per 100 cc of blood, the 
limits depending upon the method used in the determination Low blood sugar 
readings of 70 mg or less may depend upon an excess of insulin therapeutically 
administered or spontaneously secreted by the islets of Langerhans For this 
latter type Seale Harris coined the name of hypermsulmeima m 1924 Since 
then many cases of this condition have been observed Wilder of the Mayo 
Clinic was the first in 1927 to establish the causal relationship of tumors of the 
islet cells, insulomas, to hypoglycemia due to hyperinsuhnemia There are 
other causes of hypoglycemia not dependent upon structural changes of the 
islets of Langerhans From a clinical standpoint a persistent spontaneous hy- 
poglycemia is still not generally recognized by the profession and hypoglycemic 
states masquerade under the picture of a multitude of diseases 
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The normal blood sugar is the balance lesultmg fiom the hbeiation of stoied 
glycogen from the liver into the blood stieam as glucose, and the withdrawal of 
some of this glucose from the blood for tissue deposit and utilization The 
difference between the arterial and venous blood sugar is equivalent to that 
abstracted from the blood for tissue storage or consumption 

Hypoglycemia is present in starvation and states of inanition caused by 
malignancy, in piolonged fever, excessive vomiting, diarrhea, celiac disease, 
sprue, extensive hepatic damage, prolonged musculai activity as in foiced mili- 
tary marches, Addison’s disease, other states of hypoadrema as aftei extensive 
burns, adrenal hemorrhages or toxic adrenal depression as from diphtheria 01 
sepsis, in cases of myxedema, progressive muscular atrophy and myasthenia 
giavis In pituitary hypof unction (Simmonds disease) the blood sugar may 
be extremely low New-boin infants delivered fiom diabetic mothers may 
suffer from hypoglycemia as a result of a prenatal compensatoiy islet hypei- 
plasia to supply the necessary maternal insulin Hypoglycemia is a charactei- 
lstic feature of von Gierke’s disease 

In discussing the symptoms we are not taking into consideration the acute 
hypoglycemic states induced by the administration of excessive doses of in- 
sulin We are at present concerned with chiomc spontaneous hypoglycemic 
states 

The most frequent symptom is fatigue and easy exhaustibility, often dis- 
sipated by a meal rich in carbohydi ates Extreme hunger, absence of satia- 
tion and a constant feeling of emptiness, with a sinking sensation, vertigo, n- 
ritabihty and an excitability resembling that of alcoholism have been observed 
Nausea and vomiting may occur Tremors are often present The pulse may 
be rapid and the blood pressure may be low though it is sometimes elevated 
Convulsive seizures, diplopia, transient attacks of aphasia and hemiplegia may 
be due to hypoglycemic states Hyperhydiosis may occur Some patients 
complain of a constant chilliness Insomnia is a frequent symptom The first 
evidence of hypoglycemia may be coma Attacks of angina pectoris may be 
precipitated by hypoglycemia The basal metabolism is low 

Summary and Conclusions 

A case of spontaneous hypoglycemia is reported m which the entire syn- 
drome ran its course m two months At operation a tumor of the pancreas 
which proved to be a carcinoma of the islets of Langerhans was found There 
were numerous lymph node metastases, and as far as could be determined no 
metastases of the liver were present No autopsy was obtained There were 
no attempts to demonstrate the presence of insulin in the tumor tissue How- 
evei , m view of the cases reported by W llder et al and Cragg et al , we believe 
that we are justified m classifying this case as one due to true hypennsuhnism 
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EDITORIAL 

ADVANCES IN THE TREATMENT OF PELLAGRA 

The success of Goldberger and his associates m experimentally produc- 
ing pellagra m man and its counterpart, black tongue, in dogs proved that 
a dietary deficiency plays an essential part m the production of these diseases 
His demonstration that yeast, liver, and other foods rich in vitamin B 2 (G) 
prevents and usually cures the disease indicates that the active substance is 
piobably to be found m some poition of the vitamin B 2 complex 

Certain facts, however, have led some mvestigatoi s to believe that other 
factors are also concerned in the development of the disease It seems 
probable that some individual predisposition must exist The disease, at 
least in its outspoken forms, appears only in a relatively small portion of a 
community whose diet seems significantly deficient Furthermore, a patient 
with outspoken pellagra may recover without specific treatment while on a 
diet like that of Goldbeiger, which is markedly deficient m B 2 although it 
does not lack this entirely Thus in a series of 107 cases of pellagra re- 
ported by Ruffin and Smith, 1 30 lecovered completely while on such a diet 
before any treatment was given 

The suggestion has been made that there is a lack of some intrinsic 
factor also in susceptible individuals Thus Sydensti lcker and Thomas s 
believe that there is a deficiency of gastric secretion analogous to, but dif- 
ferent from, that found m pernicious anemia They reported lasting im- 
provement m several patients who were kept on a deficient diet and treated 
only by the administration of normal gastric juice, and suggested that the 
effectiveness of tire latter was due to the fact that it made possible the 
efficient utilization of the small amounts of “extrinsic factor” (in the B 2 
complex) present in the diet 

The injurious effect of exposure to sunlight has also been emphasized 3 
There is no doubt that sunlight may precipitate an attack of pellagra and 
aggravate the dermatitis, and that it may cause a relapse m inadequately 
treated patients However, sunlight alone will not cause the disease, nor 
will protection from exposure always prevent its development 

The observations of Goldbergei justified the hope that relatively simple 
dietary measuies would prove effective in both preventing and curing the 
disease Thus far, however, the results obtained are rather disappointing 
Although the incidence of pellagra in the United States has diminished, it is 
still far too prevalent, as is indicated by the mortality rate of over 3000 
deaths annually, reported to the United States Public Health Service Fur- 

1 Ruffin, J M, and Smith, D T A clinical evaluation ^of the potency of various 
extracts of liver in the treatment of pellagra, South Med Jr , 1937, xxx, 4—14 
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thermore, the therapeutic procedures which have been generally employed 
have not proved successful m the severer cases Thus Spies, Chinn and 
McLester 4 reported an average mortality rate of 32 per cent in the Hillman 
Hospital m Birmingham, Alabama These unsatisfactory results, how- 
ever, were probably due m part to inadequate treatment These investi- 
gators were able to reduce the mortality rate in a series of 73 cases of 
endemic pellagra to 7 per cent by giving larger quantities of food and much 
larger doses of yeast and liver, provided a sufficient staff of nurses was 
available to insure that the quantities prescribed were actually consumed 
The effectiveness of liver in the treatment of pellagra has led to the 
investigation of the therapeutic activity of various types of liver extracts 
One of the most careful studies is that of Ruffin and Smith, 1 based on 77 
cases who failed to improve while on the basic (deficient) diet They found 
that a relatively crude unconcentrated extract for oral administration in 
pernicious anemia (Valentine’s, N N R ) was highly potent in curing 
pellagra, but that the use of concentrated extracts by parenteral channels 
was definitely less satisfactory Following the administration of large 
doses at frequent intervals, m most cases the stomatitis subsided within a 
few days, and some general improvement followed Usually, however, 
either recovery was only partial, or relapse followed quickly after exposure 
to sunlight If the oral extract was fractionated by the addition of alcohol, 
neither the filtrate (which contains most of the pernicious anemia principle) 
nor the precipitate, if administered individually, gave satisfactory results 
The administration of both simultaneously, however, was highly effective 
This observation, if confirmed, would indicate that two substances are con- 
cerned 

The substance or substances which are required to prevent pellagra are 
not yet definitely known Several substances with different physiological 
properties have been isolated from the vitamin B» complex Of these the 
best known is riboflavin (lactoflavm), a fluorescent dye which plays an im- 
portant part in the oxidation-reduction reactions in all the body cells Al- 
though a deficiency of this substance causes disease m rats, symptoms due 
to a deficiency in man have not been recognized, and its administration does 
not cure pellagra The same appears to be true of the fraction vitamin B,,, 
lack of which causes a dermatitis in rats, and probably of the “filtrate 
factor ” 5 

In September 1937, Elvehjem et al r reported the isolation of nicotinic 
acid amide from liver extracts which were effective m curing black tongue 
in dogs 1 hey found that this substance, as well as commercial preparations 
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of nicotinic acid, promptly cured the black tongue This observation led at 
once to the trial of nicotinic acid m the treatment of human pellagra, and 
several reports as to its effectiveness are already available Spies, Cooper 
and Blankenhorn 7 in November 1937, reported the successful treatment of 
several cases, and recently 8 have reported the results obtained mil cases m 
all These investigators (as a rule) kept their patients for one to three days 
on a deficient basic diet, to exclude a spontaneous improvement, and then 
treated them with nicotinic acid for one to three days Subsidence of the 
glossitis and stomatitis was utilized as evidence of the effectiveness of the 
treatment, and this was manifested dramatically in every case within 24 
to 72 hours Most of the patients, because of the severity of their illness, 
were then also given the usual routine treatment for pellagra, so that their 
observations do not prove how effective nicotinic acid alone would be in cur- 
ing the other manifestations of the disease However, Smith, Ruffin and 
Smith 0 have reported one case, and Fouts et al 10 have reported four cases 
of pellagra who were kept on a deficient diet and treated with nicotinic acid 
alone Recovery in all cases appeared to be complete and as satisfactory as 
that obtained with liver extract, except that the dermatitis subsided more 
slowly 

The dose of nicotinic acid and the mode of administration varied 
greatly, and within limits appeared to be immaterial From 0 15 to 1 0 Gm 
was given by mouth daily in divided doses, or in some cases from 30 to 60 
mg intravenously or from 50 to 100 mg by hypodermoclysis The larger 
doses caused transient sensations of heat, flushing and tingling of the skin, 
but no untoward reactions were noted 

The exact relation of nicotinic acid to pellagra has not yet been estab- 
lished, but the evidence strongly suggests that it may prove to be the pellagra- 
preventive factor of Goldberger It seems certain to prove a very valuable 
aid in the treatment of the disease, particularly in the severe cases Until 
its effectiveness and its limitations have been more precisely determined, it 
should be used with due caution, and as a supplement, rather than a sub- 
stitute for the usual measures of treatment The cheapness of nicotinic 
acid would also make practicable its use as a prophylactic measure, if further 
study shows that it is safe and effective for this purpose 

PC 
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The Practitioner’s Libraiy of Medicine and Singeiy Supervising Editor, George 
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Medicine, Yale University School of Medicine, Consulting Physician to the New 
Haven Hospital Supplement and Index Volume xhv -f- 1161 pages, 177 illus- 
trations D Appleton-Century Company, Inc , New York 1938 Price, $10 
a volume 

The unnumbered Supplement and Index volume, which completes The Piacti- 
tione/s Libraiy of Medicine and Singcry, is the thirteenth m the series The first 
of these was given notice m the Annals m 1932, and a brief description of each of 
the succeeding volumes has appeared m these columns In the present volume the 
supplemental section comprises 808 pages, and to it 67 authors have contributed 
In general, the topics have been arranged in the order of presentation m the pre- 
ceding volumes with subdivision into sections accordingly The material presented 
consists m part of a fuller or modernized treatment of topics already included m 
earlier volumes The excellent chapter on The Symptoms, Diagnosis and Treat- 
ment of Trichinosis is illustrative of this group It is a much needed addition to 
the overly compressed discussion of this subject m Volume III To a considerable 
degree the Supplement deals with newer disease concepts, some of which will be 
found presented here in textbook form for the first time Meloidosis, Rift Valley 
fever, onchocerciasis, radium poisoning, calcinosis, glycogenosis, regional ileitis, liver 
deaths in surgery and the Laurence-Moon-Biedl syndrome are examples of nevdy 
defined or recently restudied diseases which are discussed authoritatively Other 
important chapters deal with the newer work on the ductless glands and sex hormones, 
blood chemistry, Boeck’s sarcoid, drug reactions, staphylococcic food poisoning, 
hypoglycemia, pulmonary carcinoma, various hereditary dysplasias, protamine insulin, 
artificial fever therapy, sympathectomy for vascular disease, sexual impotence in 
men and the psychological aspects of pediatric practice To the practitioner with a 
keen interest in the newer developments in the entire field of Medicine, this volume 
will prove the most interesting and valuable of the series The general index, which 
follows the new textual material, extends over 350 pages It is not simply a com- 
bination of the individual volume indexes but a new compilation, which has made 
possible a full and logical division of each topic The reviewer has tested it in 
various respects and it appears to be unusually adequate To the supervising editor 
and his assistants, congratulations are due for the successful completion of the 
Library It has been a huge task With the success of the present Supplement in 
mind, we hope that other supplemental volumes will be forthcoming m order that the 
Libiaiy may be kept continuously abreast of the most advanced medical thought of 
proved value 

C V W 

Diseases of the Skin By Frank Crozer Knowles, M D Third Edition, thor- 
oughly revised 640 pages, 16X24 cm Lea and Febiger, Philadelphia 1935 
Price, $6 50 

The author has presented a text whose chief value both to the student and to the 
practitioner of medicine lies m the excellent clinical descriptions presented of cu- 
taneous diseases, and of those systemic diseases which have cutaneous manifestations 
Dr Knowles has made every attempt to present in a concise manner, m simple 
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language, a word picture of skin diseases that can be readily understood He has 
devoted one chapter to the subject of diagnosis, m which in semi-tabular form he 
has listed the sites of predilection, and configuration of the commoner skin diseases 
The chapter on therapy is an excellent guide in prescribing treatment for patients, 
ladium, roentgen-ray and actino-therapy are all discussed briefly but clearly The 
reader is made to feel that dermatology is not a thing apart but that it is an mtegial 
part of medicine 

H M R , Jr 

Cluneal Laboiatoiy Diagnoses By Samuel A Levinson, MS, MD, and Robert 
P MacFate, Ch E, MS 877 pages, 14 5 X 23 5 cm Lea and Febiger, Phila- 
delphia 1937 Price, $9 50 

The authors have leviewed the pertinent subject matter of anatomy, physiology, 
biochemistry and pathology at the beginning of each main division of clinical pathol- 
ogy Such treatment is of necessity too buef and incomplete to be of value for 
reference though of aid to the student in review The occasional brief comments on 
methods of treatment might better have been omitted 

In addition to comprehensive sections on the analysis of gastric and duodenal 
contents, feces, urine, sputum, blood chemistry, hematology, immunology and serology, 
spinal fluid, general bacteriological procedures, histological technic, and the 
metabolism test there are chapters not often included in similar volumes These 
unique sections deal with the laboratory methods in pediatric procedures, legal medi- 
cine and toxicology, skin tests and biological tests and a 59-page appendix dealing 
with the conduct of a course in clinical pathology This appendix is of value to those 
interested in teaching the subject 

Few clinical pathology textbooks include such a wide variety of material per- 
taining to the laboratory There are very few omissions of important material — the 
technic for the detection of Bence-Jones protein in the urine being one 

J H M 

Manual of Psyclnatiy and Mental Hygiene By Aaron J Rosanoff, MD, Uni- 
versity of Southern California 1091 pages John Wiley & Sons, New York 
1938 Price, $7 50 

This seventh revised edition is one of the first books on psychiatry to come off 
the press in 1938, and is surprisingly up-to-date Recent research in this specialty is 
presented, and generally accepted views are synthesized into a working manual of 
diagnosis, prevention, and treatment The case method is used to clarify each sub- 
ject discussed 

The volume is divided into six parts Part I presents the neuropsychiatric syn- 
dromes and their etiology Part II presents in detail the individual pathological con- 
ditions found Part III is devoted primarily to therapeutics, and Part IV to preven- 
tion or mental hygiene Part V gives the various special diagnostic procedures that 
need to be referred to continually in psychiatric practice, and Part VI gives several 
supplementary aids, which make the volume complete as a reference book 

This book has stood the test of time, and m this rewritten form the internist will 
find much valuable advice that he is constantly being called on for Psychiatry has 
made many developments during the past ten years, and Rosanoff appears to have 
missed nothing 

J L McC 
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A Method of Anatomy By J C Boileau Grant, Professor of Anatomy m the 
University of Toronto lxvn -f- 650 pages William Wood & Co , Baltimore 
1937 Price, $6 00 

There are no textbooks of human anatomy in English which combine adequate 
descriptive treatment with a clear explanation of mechanical function All contain 
details which should enable an experienced anatomist to deduce the functional design 
of a given part or region, but the treatment is mainly concerned with a description 
of systemic anatomy, functional analysis of the whole organ or region being confined 
to generalities in small print The so-called “ applied anatomies ” do not meet this 
need, for they are primarily designed to introduce the surgical approach For the 
architectonic principle of structure one must turn to the works of Fick and Braus, 
which unfortunately are not available m translation 

Professor Grant has perceived this divergence m the modern development of 
anatomy and has sought to restore the attitude which became prevalent with Borelli’s 
De motn ammaliiim His * method ’ is essentially that of regional anatomy as ex- 
emplified m a good dissecting manual with the difference that it goes on to clarify 
the region in terms of functional adjustments Wherever comparative and develop- 
mental anatomy can serve to establish a particular line of evidence they are aptly 
drawn upon 

The treatment of the acromio-clavicular joint may be quoted m part to illustrate 
the application of the deductive principle “ The conoid and trapezoid ligaments, into 
which the coi aco-clavicitlar ligment is subdivided, resist such a force [a fall on, or a 
blow applied to, the edge of the acromion] , it is their duty to hold the scapula 
laterally and to prevent it from being driven medially If this be true, their fibers 
must obviously pass medially and downwards which they do If they &'e to 
retain the scapula m position they could obviously take no other direction ” 

The section on the abdomen, especially with regard to the peritoneal relations 
of the viscera, is the most comprehensible to be found in an English text The situs 
viscerum is presented with a clear account of the developmental events leading up 
to it in a manner quite similar to that of Braus m Anatomie des Menschen 

There are 564 line drawings which drive home the deductive principles of the 
text in a peculiarly forceful way They make no pretense of being rigidly factual, 
they serve rather the function of the lecturer’s blackboard diagram 

The system of nomenclature used is the Birmingham Revision of B N A with 
the standard B N A equivalents usually given in parentheses Whether this feature 
is an advantage or a defect from the point of view of American anatomy remains 
for the future to say 

On the whole the book is to be highly recommended for teachers and students 
alike It can not be considered m any way to supplant the standard reference texts, 
but can be used with them as a valuable adjunct to acquiring a conception of the 
human organism as a whole 

J C L 

The Colon as a Health Regulatoi — Fiom a Suigcon’s Point of Viezu By Sir Henry 
M W Gray, KBE, CMG, LL D (Aberdeen), MB, CM (Aberdeen), 
FRCS (Edinburgh) 100 pages, 13X20 cm The Macmillan Company of 
Canada, Ltd , Toronto 1936 Price, $2 50 

The author subscribes to and enlarges upon the thesis that colonic stasis, stag- 
nation and putrefaction, the consequence of bands, kinks, adhesions and other abnor- 
malities are frequent causes of "vague abdominal symptoms and chronic ill-health 
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Many patients, so ailing but giving none of the manifestations of the more obvious 
abdominal diseases, are m reality suffering from definite organic lesions, the presence 
of which most surgeons do not suspect, much less operate upon Gray accepts 
in part the speculations of Lane but advances the hypothesis that most if not all 
kinks and adhesions are developmental abnormahes, the result of faulty descent of 
the cecum with irregular and imperfect fixations of the large gut Cause and effect 
were confused by the older theorist 

The symptoms are many and varied, ranging from constipation, abdominal 
ppm, nausea and vomiting to loss of weight, anemia, acneiform eruptions, nervous 
and “ rheumatic ” manifestations The diagnosis is arrived at by the elicitations 
of some quite unusual and unorthodox physical signs 

The correction of the condition is accomplished by means of an unusual operation 
termed a “ spring-cleaning ” which combines the releasing of kinks and adhesions with 
the fixation of abnormally mobile portions of the large gut through a long laparotomy 
incision, done according to the author’s formula Justification for and recommenda- 
tion of this operation form the main theme of the monograph 

Difficulty in preoperative recognition and selection of suitable cases may cast 
some doubt upon the desirability of routine adoption of such a procedure Although 
there is a very low mortality rate and evidence of some immediate benefit, more con- 
vincing proof of its efficacy could be arrived at by a long follow-up of cases, which is 
not supplied 

ME 



COLLEGE NEWS NOTES 

Gifts to the College Library 

Grateful acknowledgment is made of the receipt of the following donations to 
the College Library of publications by members 

Books 

Dr Jacob Gutman (Fellow), Brooklyn, N Y — 1st Second Series, Supplement to 
“ Modern Drug Encyclopedia ” , 

Dr Johannes M Nielsen (Fellow), Los Angeles, Calif — “Agnosia, Apraxia, 
Aphasia ” , 

Dr David Riesman (Fellow), Philadelphia, Pa — “High Blood Pressure and 
Longevity and Other Essays ” , 

Dr T H Shastid (Fellow), Duluth, Mmn— “Light, The Raw Material of Vision” 

Rep ) mts 

Dr Victor W Bergstrom (Fellow), Binghamton, N Y — 1 reprint, 

Dr Oscar Costa-Mandry (Fellow), Santurce, P R — 2 reprints. 

Dr A Morris Ginsberg (Fellow), Kansas City, Mo — 3 reprints, 

Dr John L Goforth (Fellow), Dallas, Tex — 1 reprint, 

Dr Maurice Kovnat (Fellow), Staten Island, N Y — 1 reprint, 

Dr Johannes M Nielsen (Fellow), Los Angeles, Calif — 19 reprints, 

Dr William H Ordway (Fellow), Mount McGregor, N Y — 4 reprints, 

Dr Ellen C Potter (Fellow), Trenton, N J — 1 reprint, 

Dr Harold W Potter (Fellow), Newport News, Va — 2 reprints, 

Dr John C Ruddock (Fellow), Los Angeles, Calif — 1 reprint, 

Dr Osborne A Brines (Associate), Detroit, Mich — 4 reprints. 

Dr Lucien Y Dyrenforth (Associate), Jacksonville, Fla — 2 reprints, 1 journal, 

Dr Marcos Fernan-Nunez (Associate), Milwaukee, Wis — 1 reprint, 

Dr Hyman I Goldstein (Associate), Camden, N J — 3 reprints, 

Dr Donald E Griggs (Associate), Los Angeles, Calif — 4 reprints, 

Dr Enrique Koppisch (Associate), San Juan, P R — 1 reprint, 

Dr Charles E Lyght (Associate), Northfield, Minn — 2 reprints, 

Dr Abraham S Rubmtz (Associate), Omaha, Nebr — 5 reprints, 

Dr Frederick W Williams (Associate), New York, N Y — 1 reprint 

Acknowledgment is also made of the receipt of a copy of the new “ Navy Directory,” 
January 1, 1938, from the Bureau of Medicine and Surgery, and of a reprint, “ A 
Portrait Gallery of Physicians — The Collection in the Army Medical Library,” 
by Col Harold Wellington Jones (MC), USA 
Acknowledgment is also made of a gift to the College Library of a book of poems 
by Emilie Conklin, Indianapolis, Ind , entitled, “ Doctors, I Salute 1 ” 


New Life Members 

The following Fellows have been entered, upon their subscriptions, as Life 
Members of the American College of Physicians, at the dates indicated, making a 
total of ninety-eight 
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Dr Charles Ricksher, Norwich, Conn, February 1, 1938 
Dr Floyd H Lashmet, Petoskey, Mich, February 11, 1938 
Dr John Paul Ritchey, Missoula, Mont , February 14, 1938 
Dr James F Churchill, San Diego, Calif , February 14, 1938 


Committee on Graduate Education and Internal Medicine 

In accordance with directions embodied m the following resolution of the Board 
of Regents, December 12, 1937, Dr J H Means, President, has appointed the fol- 
lowing Committee 

“ Resolved, that the Board of Regents authorize the appointment of a committee 
by the President of a size which he may select, not necessarily confined to members of 
the Board of Regents, but to be designated as a committee of the Regents, on the 
whole question of graduate education and internal medicine ” 

Dr William J Kerr, San Francisco, Chairman 
Dr Charles H Cocke, Asheville 
Dr Hugh J Morgan, Nashville 
Dr Charles S Burwell, Boston 
Dr Joseph A Capps, Chicago 

It is intended that this committee shall supervise graduate courses m medicine 
arranged by the College for its members, and that the committee will also collaborate 
with other national committees, when and if its advice and assistance may be called 
for 


Charles Godwin Jennings Memorial Lecture 

The First Annual Charles Godwin Jennings Memorial Lecture was held 
January 27, 1938, under the auspices of the Staff of the Charles Godwin Jennings 
Hospital Following dinner at the Detroit Club, Dr A F Jennings ^Fellow), Presi- 
dent of the Board of Trustees and of the Medical Staff, presided at the meeting 
Brief addresses in memory of Dr C G Jennings (Master, deceased) were given by 
Dr H R Carstens (Fellow), Mr James Turner, Trustee of the Hospital, and Dr L 
J Hirschman (FACS), who introduced the speaker of the evening, Dr Walter C 
Alvarez (Fellow) of Rochester, Minn Dr Alvarez delivered an address on 
“ Origins of Modern Medicine ” 


Regional Meeting of Kentucky Members 

About fifty Fellows and Associates of the American College of Physicians 
resident in Kentucky held their annual meeting and dinner in Louisville under the 
Governorship of Dr C W Dowden, February 16, 1938 Dr J Murray Kinsman 
was in charge of arrangements The following program was given at the Louisville 
City Hospital “ The Insulin Treatment of Dementia Praecox,” Spafford Ackerly , 
“The Diagnostic and Therapeutic Uses of the Bronchoscope,” Maurice Buckles, 
“ The Gastroscope as a Diagnostic Agent in Diseases of the Stomach,” Sam Over- 
street, “Demonstration of the Photo-Electric Colorimeter,” John Walker Moore, 
“ The Dying Heart,” Virgil Simpson 

In the evening a dinner meeting was held at the Pendenms Club, at which Dr 
James H Means, President of the College, was the guest of honor 
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Dr R A Hare (Fellow), formerly of the Staff of the Santa Barbara Cottage 
Hospital, Santa Barbara, Calif , has been appointed Medical Director of the Wash- 
ington Sanitarium and Hospital, Washington, D C 


Dr August A Werner (Fellow'), St Louis, addressed the Sioux Valley Medi- 
cal Association, Sioux Falls, S D , January 18, on “ Anterior Pituitary-Gonad 
Relationship in the Female ” 


Dr Louis F Bishop, Jr (Fellow), New York City, addressed the Rutgers 
Medical Club January 27 at New Brunswick, N J , on “ Coronary Artery Disease ” 


Dr William D Weis (Fellow), Crown Point, Ind , has been reappointed 
county health commissioner of Lake County, Indiana, for four years He is the 
only full-time county health commissioner in that State 


Dr J C Geiger (Fellow), Director of Public Health of the City and County 
of San Francisco, has been granted the decoration, “ Cruz de Caballero de la Orden 
del Merito,” by the Government of Chile, for his “ good friendship and assistance 
to that country and for his excellent work in and outstanding contributions to public 
health ” 


At a Gastro-Enterologic Symposium held by the Northern Medical Association 
of Philadelphia (Pa ), January 17, Dr Anthony Bassler (Fellow), New York, 
presented a paper on “Etiology, Symptomatology, and Medical Treatment”, Dr 
Henry A Rafsky (Fellow), New York, on “The Relation of the Anemias and Blood 
Dyscrasias to Disorders of the Gastrointestinal Tract in Adults ” Dr T Grier Miller 
(Fellow), Philadelphia, was the commentator 


Dr Robert M Moore (Fellow), Indianapolis, Ind, was elected President of the 
Indianapolis Medical Society for the year 1938, at its meeting December 7, 1937 


Dr Philip I Nash (Fellow), Brooklyn, has been made President-Elect of the 
Kings County (N Y ) Medical Society 


Dr Carll Mundy (Fellow), Toledo, Ohio, has been honored by being elected 
the President-Elect of the Academy of Medicine of Toledo and Lucas County Dr 
Mundy will serve as President-Elect for 1938 and will assume the Presidency in 1939 
He is also Chairman of the Advisory Board of Health for Toledo, which board 
counsels with the City Manager and the City Director of Health in matters of local 
health policy and health administration In addition to these activities, Dr Mundy 
is Director of Medicine at Lucas County Hospital 


At the Thirty-Fourth Annual Congress on Medical Education and Licensure 
held in Chicago February 14 and 15, the following Fellows of the College participated 

Dr Willard C Rappleye, Dean of Columbia University College of Physicians and 
Surgeons and President of the Advisory Board for Medical Specialties, “ The 
Functions of the Special Examining Boards”, 
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Dr Burrell O Raulston, Professor of Medicine, University of Southern California 
School of Medicine, Los Angeles, “ An Introduction to Clinical Medicine and 
Some Variations m the Curriculum of the Third and Fourth Years in Medical 
School ”, 

Dr J G FitzGerald, Director of the School of Hygiene and Connaught Laboratories, 
University of Toronto, " Undergraduate Instruction in Preventive Medicine”, 
Dr J H Musser, Professor of Medicine, Tulane University School of Medicine, New 
Orleans, "Graduate Medical Education for the Internist”, 

Dr James D Bruce, Director of the Department of Postgraduate Medicine of the 
University of Michigan, Ann Arbor, “ Continuing Professional Education ” 


Dr Hyman I Goldstein (Associate), Camden, N J, was elected Vice Presi- 
dent of the Northern Medical Association of Philadelphia (founded in 1846) for 
1938 Dr Goldstein was also elected a corresponding member of the Hungarian 
Dermatologic Association, Budapest, Hungary, as recently confirmed by the Royal 
Minister of Internal Affairs of the Hungarian Government 


The cornerstone of the new diagnostic clinic at the Boston Dispensary, Boston, 
Mass, was laid during December and dedicated to Dr Joseph H Pratt (Fellow), 
Professor of Clinical Medicine at Tufts College Medical School The building is to 
be known as the Joseph H Pratt Diagnostic Hospital The cornerstone was laid on 
Dr Pratt’s sixty-fifth birthday The building was made possible by recent gifts of 
William Bingham, 2d, because of Ins interest in providing a medical center at which 
the development of rural medicine may be planned and supervised 


Dr Anton J Carlson (Fellow), Professor of Physiology in the University of 
Chicago, is a member of the editorial committee of the “ Annual Review of Physiol- 
ogy,” in which it is proposed to review developments of each year or biennium in the 
major fields of physiologic research 


A recent announcement by the Advisory Board for Medical Specialties states 
that a Commission on Graduate Medical Education has been created “ to mobilize cur- 
rent opinion as to how the problems m this field can best be solved and to formulate 
the educational principles involved in graduate medical training” The president of 
the board, Dr Willard C Rappleye (Fellow), New York City, appointed four 
members of the board to form the Commission Among members of the Commission 
are the following Fellows Dr James D Bruce, Ann Arbor, Dr Anton J Carlson, 
Chicago, Dr Reginald Fitz, Boston, Dr Willard C Rappleye, New York, Dr 
Harold L Rypins, Albany, Dr Alfred Stengel (Master), Philadelphia, and Dr John 
B Youmans, Nashville 


Dr Waller Smith Leathers (Fellow), Dean of Vanderbilt University School 
of Medicine, Nashville, Tenn , was selected as the speaker on medical education 
before a series of educational symposiums, which marked the formal inauguration 
exercises of Rufus Carrollton Harris, LL D , as the tenth president of Tulane Uni- 
versity of Louisiana, New Orleans, during January Dr C C Bass (Fellow), 
Dean of the medical school at Tulane, presided 
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A library on tuberculosis, named in honor of the late Dr Luther F Warren 
(Fellow, deceased), was dedicated recently at a memorial service held for Dr Warren 
at the Brooklyn Home for Consumptives, of which Dr Warren was the medical 
director from 1932 until his death during January, 1937 Dr Warren was for a 
number, of years very active in the American College of Physicians, being the 
Governor of the College for eastern New York and later a member of the Board 
of Regents and of the Committee on Credentials He was Professor of Medicine at 
Long Island College of Medicine and Physician-m-Chief to the Long Island College 
Hospital 


Dr Asher Yaguda (Fellow), Newark, N J, has been elected President of the 
newly organized New Jersey Society of Clinical Pathologists 


Dr Fred M Smith (Fellow and Governor of the College for Iowa), Professor 
of the Theory and Practice of Medicine m the State University of Iowa College of 
Medicine, Iowa City, has been appointed the new Editor of the Amencan Heart 
Journal , succeeding Dr Lewis A Conner (Fellow), Professor of Clinical Medicine 
at Cornell University Medical College, New York, who has retired Among the 
new associate editors is Dr Irving S Wright (Fellow) of New York City 


Dr Russell S Anderson (Associate), until recently a member of the staff of the 
Michigan State Sanatorium, Howell, Mich , has been appointed Superintendent of a 
new hospital for the treatment of tuberculosis in Erie County, near Erie, Pa 


In connection with a three-day ceremony marking the inauguration of Oliver C 
Carmichael, LL D , as Dean of the Graduate School and Senior College of Vander- 
bilt University, Nashville, Tenn , the following Fellows participated in the symposium 
devoted to Medicine 

Dr William D Cutter (Fellow), Secretary, Council on Medical Education and 
Hospitals, American Medical Association, “ Trends in Premedical and Medical 
Education ” , 

Dr Thomas Parran (Fellow), Surgeon General of the U S Public Health Service, 
Washington, D C , “ A Forward Look at National Health ” , 

Dr Wilburt C Davison (Fellow), Dean of Duke University School of Medicine, 
Durham, N C, “ A Survey of Medical Education in the South ” 


Dr Ernest E Irons (Fellow), Clinical Professor of Medicine and formerly 
Dean, Rush Medical College, Chicago, delivered a public lecture on “ The Problem 
of Arthritis and Its Causes ” at the Goodman Theater January 23, under the auspices 
of the Chicago Medical Society 


Dr Paul A O’Leary (Fellow), Rochester, Minn , has been elected Vice President 
of the newly formed American Academy of Dermatology and Syphilology Dr 
Samuel Ayers, Jr (Fellow), Los Angeles, and Dr Everett S Lain (Fellow), Ok- 
lahoma City, were elected to its Board of Directors 
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Among the speakers at the fifty-third annual session of the Mid-South Post 
Graduate Assembly, held at the Hotel Peabody, Memphis, February 15-18, Dr J H 
Means (Fellow and President), Boston, delivered a paper on “Treatment of Some 
of the Commoner Medical Emergencies ” and Dr Russell L Haden (Fellow), Cleve- 
land, delivered a paper on “ Treatment of Anemia ” 


At the eighth annual conference of the American College of Radiology, held 
jointly with the Conference of Teachers of Clinical Radiology, at Chicago, February 
13, Dr Byrl R Kirhlin (Fellow), Associate Professor of Radiology, University of 
Minnesota (Mayo Foundation), and Secretary of the American Board of Radiology, 
delivered an address on “ The Responsibility of the American Board of Radiology for 
Setting Up and Maintaining Standards m Radiologic Education ” Dr Benjamin H 
Orndoff (Fellow), of Chicago, presented a paper on “The Bedside Manner in 
Radiology ” 


Under the Presidency of Dr Roscoe L Sensenich (Fellow), South Bend, Ind , 
the annual Northwest Regional Conference was held m Chicago February 13, the 
general subject of the Conference being “ Medical Care for all the People ” Dr 
Herman M Baker (Fellow), Evansville, Ind, addressed the Conference on “Pre- 
ventive Medical Care as an Activity of County Medical Societies ” 


Dr Felix J Underwood (Fellow), Jackson, Miss , has been reappointed as execu- 
tive officer of the Mississippi State Board of Health 


Dr Walter Freeman (Fellow), Washington, D C, addressed the Missouri- 
Kansas Neuropsychiatric Association February 15 ori “ Experiments in Prefrontal 
Lobotomy in the Treatment of Mental Disorders ” 


Dr John Hamilton Crawford (Fellow), Assistant Professor of Pharmacology 
and Clinical Professor of Medicine, Long Island College of Medicine, Brooklyn, 
has been appointed Professor of Clinical Medicine and Director of the Long Island 
College division at Kings County Hospital 


On February 9, 1938, Drs Anthony Bassler (Fellow) and Samuel Weiss (Fel- 
low) of New York City, were decorated b> the French Government with the Legion 
of Honor for their contribution to Medicine and Gastro-Enterology 


Dr Joseph H Barach (Fellow), Pittsburgh, Pa, and Dr T E New ell, Dayton, 
Ohio, were the guest speakers at the annual banquet of the Stark County Medical 
Society at Canton, Ohio on Wednesday, February 9, 1938 The subject was “ The 
Present Status of Medicine m the South American Countries ” 


Dr Clarence E de la Chapelle (Fellow), Assistant Professor of Medicine at the 
New York University College of Medicine, is serving as Acting Chairman of the 
Department of Medicine, pending the filling of the professorship, and as Acting Di- 
rector of the Third Medical Division at Bellevue Hospital 
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DR SOLOMON LEON CHERRY 

Solomon Leon Cherry (Fellow, 1920) died at Ins home in Clarksburg, 
W Va , October 21, 1937 of hypertensne heart disease, which first became 
manifest m January preceding 

Dr Cherry was born m Russian Poland, April 10, 1887, and came to 
America with his parents m 1890 He attended Philadelphia and Baltimore 
Public Schools and graduated with the M D degree from the University 
of Maryland Medical School in 1908 He interned in Pathology at Bay- 
view Hospital, Baltimore, 1908-09, and was resident m Pathology, Hebrew 
Hospital, Baltimore, 1909-10 He was Pathologist, Mt Sinai Hospital, 
Philadelphia, 1910-13 Fiom 1913-18 he was Pathologist, St Mary’s 
Hospital, Clarksburg, W Va In 1918-19 he served o\erseas as a captain 
m the Army Medical Corps, where he was assigned to Evacuation Hospital 
No 24 as Chief of the Laboratory Service After his discharge from the 
Army m 1919, he leturned to Clarksburg as Pathologist, St Mary’s Hos- 
pital, which position he held until the time of his death He was Bac- 
teriologist, City of Clarksburg Health Department, past President and Secre- 
tary, Harrison County Medical Society, a member of the West Virginia 
State Medical Association, of the Southern Medical Association, a Fellow 
of the American Medical Association, a Fellow of the American Society 
of Clinical Pathologists , a member of the Catholic Hospital Association, 
and Secretary of the Medical Advisory Board, St Mary’s Hospital, Clarks- 
burg 

Dr Cherry was always a student, earnest and hard-work mg, but rather 
retiring m disposition Surviving are his widow and two sons 

Walter E V est, M D , F A C P , 

Governor for West Virginia 


DR GRAYSON EMERY TARICINGTON 

Grayson Emery Tarkington, Fellow of the American College of Phy- 
sicians since 1920, died at Albuquerque, New Mexico, Jan 12, 1938 Dr 
Tarkington was born at Oakland, La m 1894 He attended Hot Springs 
high school, Hot Springs, Ark , and graduated from the University of 
Maryland College of Physicians and Surgeons m 1917 During 1930 
he pursued postgraduate work in psychiatry and neurology at the University 
of Colorado He was formerly Chairman of the Medical Board, Director 
of the Out-Patient Department and Visiting Physician to the Leo N Levi 
Memorial Hospital, Hot Springs, formerly Chief of the Syphilis Staff of 
the U S Public Health Service Clinic, Hot Springs , also formerly a mem- 
ber of the House Staff of St Joseph’s Infirmary, Hot Springs, formerly 



1774 


COLLEGE NEWS NOTES 


President of the Garland County (Ark ) Medical Society, formerly First 
Vice President of the Arkansas State Medical Society, Fellow of the Amen- 
can Medical Association , formerly Secretary of the Hot Springs Board of 
Health, formerly Associate Editor of the American Journal of Syphilis, 
member of Nu Sigma Nu Fraternity, served during the World War as First 
Lieutenant, Medical Reserve Corps, U S Army, author of many pub- 
lished articles Because of ill health he removed to Albuquerque, N M , 
during 1933, where he became a member of the Staff of the Children’s 
Home and Hospital, Southwestern Presbyterian Sanatorium and St 
Joseph’s Sanatorium and Hospital 

Dr Tarkmgton was not merely a physician, he was a citizen Many 
demands were made upon his crowded tune by welfare, public health and 
similar activities, and he never failed to respond As Director of the Out- 
Patient Department of the Leo N Levi Memorial Hospital he was as at- 
tentive to its details as to his private practice and much of the present suc- 
cess of this institution is due to his interest m its organization and func- 
tioning His love of medical study induced him to serve as Associate Edi- 
tor of the Amencan Journal of Syphilis without compensation In this 
capacity some two hundred medical journals were leceived monthly from 
which many of the articles were abstracted, filed and indexed Few medi- 
cal men had better command of current medical literature than he When 
m 1933 he moved to Albuqueique, his generous and forceful personality was 
sadly missed m Hot Springs 

William H Deadericic, M D , F A C P , 

Hot Springs, Ark 

DR CHARLES EASTMOND 

Dr Charles Eastmond (Fellow), of Brooklyn, N Y, died November 
27, 1937, in the Peck Memorial Hospital, of carcinoma of the bladder 

Dr Eastmond was born m Brooklyn m 1879, and received Ins medical 
education at Columbia University College of Physicians and Surgeons, 
graduating m 1904 Early in his career he determined to follow the 
specialty of roentgenology, and proceeded to prepare himself along that 
line For many years he was roentgenologist to the Carson C Peck Me- 
morial and the Bushwick Hospitals, and consulting roentgenologist to the 
Kings County, Long Island College, Jewish, Jamaica and Nassau (Mmeola) 
Hospitals and the Norwegian Lutheran Deaconesses’ Home and Hospital 
He contributed many papers dealing with roentgenology to medical journals, 
and was active in many medical societies He was a member of the Medical 
Society of the County of Kings, the Medical Society of the State of New 
York, the Brooklyn Medical Association, the Brooklyn Pathological Society, 
the Medical Association of Greater New York, the Medical Club of Brook- 
lyn, the Hospital Graduates Club of Brooklyn, Practitioner’s Club of Brook- 
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lyn, the Associated Physicians of Long Island, the American Medical Asso- 
ciation, the New York Roentgen Society, the American Roentgen-Ray So- 
ciety, and had been a Fellow of the American College of Physicians since 
1920 

DR CHARLES D VER NOOY 

Dr Charles D Ver Nooy, of Cortland, N Y , Associate of the College 
since March 10, 1923, died January 20, 1938, following a heart attack 
suftered the night preceding He had been in poor health for the past year 
Dr Ver Nooy was born m Accord, Ulster County, New York, February 
16, 1868, a descendant of early settlers there His education was received 
m the public schools of Ulster County and the Cortland Normal School 
For four years he taught school, after which he studied medicine at Syracuse 
University, graduating in 1892 He opened an office in Enfield, N Y , but 
later removed to Cortland m 1898 He early established a reputation for 
his diagnostic ability and keen observation in the medical field In his early 
days his calls were made with horse and buggy In 1912 he took over the 
old Cortland Hospital, remodeled it into the Ver Nooy Sanitarium and con- 
ducted it as a small hospital and as his private office 

Dr Ver Nooy was a member of the Cortland County Medical Society, 
the Medical Society of the State of New York and the American Medical 
Association He became an Associate of the American College of Physi- 
cians in 1923 Outside of his medical work, he had been a pioneer in the 
extension of the telephone in his community, having been a Director and 
President of the old Cortland Telephone Company before its merger with 
the present system Dr Ver Nooy had been a member of the local Board 
of Education since 1917, and for twenty years had acted as its President 
He was a charter member of the City Board of Health, a Director of the 
Marine Midland Trust Company and Chief of the Staff at the Cortland 
County Hospital 

C F Tenney, M D , F A C P , 
Governor for Eastern New York 

DR LORENA M BREED 

Dr Lorena M Breed (Fellow), Pasadena, California, died October 20, 
1937 She had been retired from medical practice for some time Dr 
Breed was born at Washington, Iowa, in 1863, received her pre-medical 
training at the Central University of Iowa and graduated from the North- 
western University Woman’s Medical School m 1893 She was early 
interested in clinical laboratory work At one time she was connected with 
the Nalgonda Hospital in India, later returning to California From 1895 
to 1906 she again was in India, and connected with the Hyderabad State 
Deccan From 1908 to 1914 she was in charge of the clinical laboratory 



1776 


COLLEGE NEWS NOTES 


of the Pomona (Calif ) Valley Hospital and from 1914, for several years, 
she was m charge of the clinical laboratory of the Pasadena (Calif ) Hos- 
pital 

Dr Breed was the author of several published articles and of a book 
entitled “ The Human Machine, Its Uses and Abuses ” She was a member 
of the Los Angeles County Medical Society, the California State Medical 
Society, the American Medical Association and the American Society of 
Bacteriologists She became a Fellow of the Amencan College of Physi- 
cians on December 30, 1921 
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BENZEDRINE 

SOLUTION 

For 

shrinking the nasal 
mucosa in head colds, 
sinusitis and hay fever 


*BenzyI methyl carbinamine, S K F, 1 
per cent in liquid petrolatum with Vz of 
1 per cent oil of lavender 'Benzedrine' 
is the trade mark for S K F s brand 
of the substance whose descriptive 
name is benzyl methyl carbinamine 
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City of Tucson, elevation 2,400 feet , surrounded bv mountains reaching g,ooo feet 

Barfield Sanatorium 

TUCSON, ARIZONA 


ATTENDING STAFF 

Dr Samuel H Watson Dr Meade Clyne Dr Charles S Kibler 

Dr Chas V Barley Dr Wm Magill Schultz Dr W R Hewitt 
Dr Clyde E Flood Dr Clair S Linton 

PARTICULAR ATTENTION GIVEN TO THE DIAGNOSIS AND TREAT- 
MENT OF ARTHRITIS, ASTHMA, BRONCHIECTASIS, SINUSITIS AND ALL 
ALLERGIC AILMENTS Air-conditioned rooms available for specialized treatment 
Separate cottages for patients with tuberculosis 

Situated in Tucson’s restricted Residential Area — in full view of the surrounding 
mountains, yet less than ten minutes from the downtown shops, libraries, the University 
of Arizona facilities, churches, friends 

Exceptional cuisine Kitchen in charge of an experienced Dietitian, assuring per- 
sonal attention to specific diets prescribed by the physician 

Every Room a Corner Room Evel T g uest ™om a corner room with private bath and 

— running ice water Furnished attractively to provide 

' J homelike comfort without the customary institution at- 

( I mosphere Radios, fans and lights controlled from beds 

i Tj Karl F Barfield, Managing Director 

! | Barfield Sanatorium 

2100 E Speedway Tucson, Arizona 

r-. Modern Fireproof Cottages in the Quiet of a Private Park 


Every Room a Corner Room 
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A DOCTOR SAYS: 

“I came out of this near 
lawsuit at no cost to me 
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all ) and with my nerves 
in good shape I can’t 
thank you enough ” 
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/COMPLETE facilities for 
the diagnosis and treat- 
ment of chronic arthritis and 
related conditions, also cardio- 
vascular and allergic diseases. 

For further information 
address 

THE WYATT CLINIC 

TUCSON, ARIZONA 
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In the same POSITIVE manner that 
ALLERQIA PILLOWS bring relief 

ALLERGIA 

MATTRESSES 

Eliminate the SOURCE of dust 


Even after years of use, ALLERGIA 
mattresses and pillows remain DUST- 
FREE The silk fibre filling material 
which they contain brings lasting comfort 
to allergies (principally sufferers from 
hay fever, asthma and related disorders), 
because the source of irritation has been 
eliminated 1 
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Available at leading department and 
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is the Shortest Distance . . 


The “Hmdle” Electrocardiograph employs as its sensitive 
element the Emthoven String Galvanometer . . . the funda- 
mental means of directly recording the 



minute heart currents without exter- 
nal amplification. Proof of the basic 
soundness of this direct method is that 
it has stood the test of time. From the 
day of the mtroduction of the “Hmdle”, 
nearly a quarter of a century ago, it has 
been the very symbol of accuracy and 
dependability No detours . . it has 
followed the straight lme 


The new llxndle All Electric 
models ore made tit slationary 
mobile and Portable types for 
hospitals clinics and prnale 
offices 


CAMBRIDGE 


INSTRUMENT C9 


11 Pioneer Manufacturers of the Electrocardiograph" 


Send for Liteiature 3730 Grand Central Terminal, New York Cij 

j HINDLE 

; ALL- ELECTRIC 

L ELECT ROC A RDIOGRAPH 
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Two million sufferers . . . 80 per cent, 
will be benefited by proper 


(C) 


HAY FEVER 

Diagnostic Scratch Tests to 
rdetermine Pollen and Dosage 


(£" or less across ) 
A weak reaction 
which occurs m 
over 10 per cent 
Of all hay-fever 
subjects Probable 
dosage, 60 units to 
6,000 units or more 


(B) 

(i" to across ) 
An "average" reac- 
tion, occurring in 
about 80 per cent 
of all hay-feve r 
subjects Probable 
dosage, to 

3,000 units 


(A\) ' 

(1" or more across ) 
A very ma/ked re- 
action, occurring 
in about 5 per 
cent of all hay- 
fever subjects 
Probable dosage 
rajv'~~ between j 
/S' nit and 450 

Maumc 

Un, f 

I ! 
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the incidence of hay fever has been variously estimated 
as between i and 2 per cent of the population of the 
United States Some recent estimates are even higher 
Thus there are about two million hay fever sufferers in 
this country 

Clinical reports indicate 
that at least 8o per cent 
of the cases will obtain 
satisfactory reheffollowmg 
properly managed pollen 
therapy 

With the development 
of Lcderle’s glycerolated 
pollen extracts, the testing 
and treatment of pollen 
sensitiveness have been 
simplified and improved 
A single diagnostic 
scratch test usually suffices 
to classify the patients ac- 
cording to their constitu- 
tional sensitivity, and to 
indicate the size of the 
dosage 

“Pollen Antigens Led- 
erle” have shown no mea- 
surable deterioration after 
six years Physicians will 
therefore find it advan- 
tageous to keep on hand a 
supply of diagnostic tests 
(each package contains 
sufficient material to test 
3 individual cases) The 
scratch test may be per- 
formed at any season and 
treatment by the preferred 
perennial method com- 
menced at any time 

Send for Hay Fever Manual 
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Reducing the risk 
of severe serum reactions in 


Scarlet Fever Antitoxin Therapy 


time was when PHisiciANS confronted with a case of 
scirlet fever felt themselves in a dilemma The use of 
antitoxin meant a serious risk of serum reactions, with- 


holding it left the patient in danger 

Antitoxin was, therefore, frequently given only in 
severe cases, with the result that many of the milder cases 
progressed to the severe form of the disease, vuth a lower 
expectancy of effectiveness of serum therapy when in- 
stituted late 

The advent of Globulin Modified Scarlet Fever Strep- 
tococcus Antitoxin Lcdtrle has changed the old attitude 


towards antitoxin therapy 
This potent antitoxin with 
its greatly reduced liability 
to cause reactions is now 
being widely used regard- 
less of apparent mildness of 
attack The decrease in the 
incidence of serious compli- 
cations alone, aside from 
the favorable effect on the 
prognosis, far over-balances 
the lingering hazards in- 
volved in the i% incidence 
of severe serum reactions fol- 
lowing the use of this anti- 
toxin 

“Scirlet Fever Streptococcus 
Antitoxin (Globulin Modified) 
Ledtrle is av ailable in appropri- 
ate packages lor both prophy- 
laxis and therapy 

&ederle 

I/TClXt RW £1 VBOR VI OKIES IKO 
30 ROCKEFELLER PLAZA NEW YORK, N Y 
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• A wise physician has said —“Of importance com- 
parable to the DIAGNOSIS of cardiac disease is the 
RECOGNITION of its ABSENCE” 

Your patients will appreciate your having a FULL 
knowledge of the condition of their hearts There 
are few among them who would not welcome your 
suggestion that a THOROUGH investigation be made, 
including an electrocardiographic examination 
You can do this now because the extremely accur- 
ate, thoroughly dependable, light-weight, low-priced, 
G-E electrocardiograph has brought tins valuable 
diagnostic medium within the ream of every physi- 
cian With the possibility of heart disease m mmd, 
you can add electrocardiography that is accurate to 
the other diagnostic equipment and routine that yoii 
now employ — and get the COMPLETE picture So 
often would you use the electrocardiograph that your 
investment m it would be liquidated quickly 

See this entirely new and different precision in- 
strument that you can use m your office or at the 
bedside Make a cardiogram on it, yourself Sign and 
mad the convenient coupon at once without involv- 
ing any obligation 
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PD IT 

When the impulse to defecate is lessened due to improper diet or lack of 
discipline, the fecal matter usually becomes dehydrated and impacted m the 
bowel To simplify the problem of bowel regularity, Petrolagar may be 

prescribed to advantage, as it assists in the regulation of bowel movement 
Petrolagar mix es intimately with the bulk of the stool to induce a soft, easily 
passed mass By reason of its pleasant taste and mild but thorough action, 
Petrolagar is agreeable to patients of all ages Five types of Petrolagar 
provide a choice of laxative medication suitable for the individual patient 
Petrolagar Laboratories, Inc , 8134 McCormick Boulevard, Chicago, Illinois 

Petrolagar — Liquid petrolatum 65 cc emulsified 
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Query about Knox Gelatine as a Dietary Adjuvant 

A fuendly doctor writes, "I am treating a case of 
celiac disease to whom I wish to give gelatine with 
fiuit juices, omitting sugar I shall appieciate any 
suggestions you can give me as to its piepaiation.” 

Knox Gelatine Laboratory Replies— 

Here aie two good ways to admmistei 
Knox Gelatine m concentiated form 


THE KNOX BANANA STIR 

Thoroughly crush one ripe banana 
Sprinkle over it 2 envelopes 
of Knox Gelatine, mixing banana 
and gelatine while stirring After 
it is well mixed, serve 
Total Approximately 250 calories 


THE KNOX FRUIT STIR 

_ f 

Place the contents of 2 envelopes of Knox 
Gelatine m an ordinary saucer or cereal dish 
Add 8 tablespoonfuls of any desired fresh or 
canned fruit juice, such as grape juice Let 
soak for five minutes and eat with teaspoon 
Total 4 ounce mixture — 100 calories 



Why You Should Insist on Knox Sparkling Gelatine 
Because Knox Gelatine is 85/S protein in an easily digestible form — 
because it contains absolutely no sugar or other substances to cause 
gas or fermentation, Knox Gelatine should not be confused with fac- 
tory flavored, sugar laden dessert powders Knox is 100 % pure U S P 
gelatine Knox Gelatine has been successfully used m the dietary of 
convalescents, anorexic, tubercular, diabetic, colitic, and aged patients 

Sample and useful Dietary Booklets on request Write Dept 476 

KNOX SPARKLING GELATINE 

IS PURE GELATINE — NO SUGAT 
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lie SMUl with a wide range: 

of THERAPEUTIS T 
- USEFULNESS 


HOW SUPPLIED Luminal and 
Luminal Sodium tablets of Vi 
and Vi grain bottles of 100 
tablets of 1 Vi grains bottles 
of SO Also Elixir of Luminal 
{Vi gram to teaspoonful) 
bottles of 4 oz and 12 oz 
Luminal Sodium ampules (2 
grains and 5 grains) boxes of 
5 25 and 100 


, \ ~ 7J ’4 


T HE value of Luminal and Luminal 
Sodium as sedatives and antispas- 
mockcs is universally recognized 
Few drugs m the modem materia medica 
have been the subject of such a voluminous 
literature This is not surprising in view of 
the remarkable action of Luminal and 
Luminal Sodium m epilepsy and their estab- 
lished efficacy in other convulsive disor- 
ders As might be expected the field of 
indications has been extended to the milder 
manifestations of nervous excitability such 
as are frequently encountered in various 
diseases both of functional and organic 
character 

Among the conditions m which 
Luminal Sodium is more particularly appli- 
cable are status epilepticus, eclampsia, 
tetanus, vomiting of pregnancy and cocaine 
and other poisoning 

The dose should not exceed 10 
grains in twenty-four hours The effect of 
such large doses should be closely watched 

LUMINAL 

Trademark Reg U S Pat Of! & Canada 

Brand of PHENOBARBITAL 



WINTHROP CHEMICAL COMPANY, INC. 

Pharmaceuticals of merif for the physician 
NEW YORK, N Y WINDSOR ONT 

Factories Rensselaer N Y — Windsor, Ont 
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During Oral Therapy of Urogenital Infections — paramount 
considerations confronting the physician are— 

SAFETY and EFFECTIVENESS 

Pyndium is established as a safe and effective remedy m 
the treatment of urogenital infections 

Pyndium, orally, is effective m promptly relieving distress- 
ing symptoms of cystitis, pyelitis, prostatitis, and urethnlis, such 
as, painful and frequent unnalion, tenesmus and referred 
lumbar pam 

MERCK & CO INC dUuutfacfatKtny R AH W AY, N 7 -* 
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• \^.niformity of strength 
and quality assured by 
laboratory determination 

* ♦ ♦ SO ESSENTIAL IN SUCH 
AN IMPORTANT THERAPY 

Another dependable product for the cardiologist 

FROM THE LABORATORY OF 

DAVIES, ROSE & CO., Ltd., Boston, Mass., U. S. A. 

Q-l 
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For Convalescence- 

After any illness, when increased fluid 
intake of an alkaline nature is indi- 
cated, prescribe the real French Vichy, 
Vicky Celeshns It helps speed the 
journey back to health 


VICHY 

CELESTINS 




BOTTLED ONLY 
AT THE SPRING, 
VICHY, FRANCE 


\merican Agency of French Vichy, Inc 


V 


198 Kent Ave , Brooklyn, N Y 


Fellowship Key 



A charm, beautifully and ex- 
pertly designed, bearing the seal 
of the College, wrought m 10K 
solid gold and embossed in the 
College colors For Fellows 
only 

Price, $7 00, postpaid 

Available also, in smaller size, 
as a fraternity pm with safety 
catch 

$4 00 

The American College of Physicians 
4200 Pine Street 
Philadelphia, Pa 
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INDUCES AND MAINTAINS A THERAPEUTIC 
LEVEL OF BISMUTH IN THE BLOOD STREAM 


' 3 ? 


frrrn 


firm 
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Urinary excretion of bismuth after multiple injections of lodobismitol Arrows indicate injections 


|n A RECENT CLINICAL STUDY , 1 patients 
were given 2-cc doses of lodobismitol 
twice weekly for a period of three weeks 
The charts illustrated above show the uri- 
nary excretion of bismuth over a period of 
four weeks — 49% of the bismuth having 
been excreted This would serve to "indi- 
cate that lodobismitol is capable of de- 
veloping a potent bismuth level in the 
blood stream 

This effect seems highly desirable for, 
according to the Council on Pharmacy and 
Chemistry, "Probably those compounds of 
bismuth will have the best antispirochetici- 
dal value that are able to keep the therapeu- 
tic level of bismuth in the blood stream at 
such a continuous height that it will be re- 


flected in the urine with a level of 0 003 
Gm or more of metallic bismuth per day ’ 
lodobismitol may be used alone or with 
the arsenicals It is well tolerated m both 
early and late syphilis lodobismitol is al- 
most completely absorbed, exerts a rela- 
tively prolonged effect at a high level, and 
a very high efficiency with respect to thera- 
peutic utilization of the dosage given 
lodobismitol with Sahgenm is a propy- 
lene glycol solution containing 6% sodium 
lodobismuthite, 12% sodium iodide, and 
4% saligenin (a local anesthetic) It pre- 
sents bismuth largely in anionic (electro- 
negative) form 

1 Sollmann T Cole, H N Henderson K et al 
Amer } Syph Gon & Vcn Dis 21 480 (Sept ), 1937 


SQUIBB ARSENICALS 

Neoarsphenamine Squibb, Arsphenamine Squibb, and Sulpharsphenamine 
Squibb are prepared to produce maximum therapeutic benefit They 
are subjected to exacting controls to assure a high margin of safety, 
uniform strength, ready solubility, and high spirocheticidal activity 

For literature write to Professional Service Dept , 745 Fifth Avenue, New York 


ER: Squibb &. Sons, New York 
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For bland diet therapy , 
especially ULCER cases — 

PABLUM 


F AR too often the bland diet prescribed for gastric ulcer, colitis, and similar 
gastro-mtestinal disorders is a deficient diet An analysis made by Troutt of 
ulcer diets used by 6 leading hospitals in different sections of the country 
showed them to be “well below the Sherman standard of 15 milligrams” in 
iron and low m the water-soluble vitamins. 1 “Vitamin B would appear to be 
represented at a maintenance level in most cases,” writes Troutt, “but the 
possible relation of vitamin B to gastro-mtestmal function and appetite should 
make one pause before accepting a low standard.” 


mgm Fe 
perlOO Gm 

PABLUM 


30 mgm 


- ao 


— to 


Farina 


06 mgm 


Although Pablum has a 
low fiber content it is 37 
times richer than farina 
m iron and m calcium 4 
times richer m phospho- 
rus and 4p£ times rich 
er in copper 


Low in Fiber — High in Iron 
Pablum is the only food rich in a wide variety of the accessory food 
factors that can be fed over long periods of time without danger of 
gastro-intestinal irritation Its fiber content is only 0 9% Yet Pab- 
lum contains 37 times more iron than farina and is an excellent 
source ( + + +) of vitamins B and G, in which farina is deficient 
Supplying 8H mgms iron per ounce, Pablum is 8 times richer than 
spinach in iron 

Rich in Vitamin B 

The high vitamin B content of Pablum assumes new importance in 
light of recent laboratory studies showing that avitaminosis B 
predisposes to certain gastro-intestinal disorders Apropos of this, 
Cowgill says, “Gastric ulcer is another disorder which can con- 
ceivably be related to vitamin B deficiency Insofar as the treat- 
ment of this condition usually involves a marked restriction of diet 
the occurrence of at least a moderate shortage of this vitamin is by 
no means unlikely Obviously the length of the period of dietary 
restriction is an important determining factor Dalldorf and Kellogg 
(1931) observed in rats subsisting on carefully controlled diets that 
the incidence of gastric ulcer was greatly increased in vitamin B 
deficiency Observations of this type merit serious consideration ’ 2 


Requiring no further cooking, Pablum is especially valuable during the heal- 
ing stage of ulcer when the patient is back at work but still requires frequent 
meals. Pablum can be prepared quickly and conveniently at the office or 
shop simply by adding milk or cream and salt and sugar to taste. Pablum has 
the added advantage that it can be prepared m many varied ways — in muffins, 
mush, puddings, junket, etc. Further, Pablum is so thoroughly cooked that its 
cereal-starch has been shown to be more quickly digested than that of farina, 
oatmeal, cornmeal, or whole wheat cooked four hours in a double boiler 
(studies in vitro by Ross and Burrill). 

In addition to all the above points Pablum has the advantage of being the only 
hase-forming cereal (except Mead’s Cereal which is the uncooked form of Pablum) 

constats of wheatmeal oatmeal cornmeal , wheat embryo alfalfa yeast beef bone , reduced iron and sodium chloride 
wt *"* Bibliography on request 
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GRAVE SEQUELAE OF BLOOD TRANSFUSIONS, A 
CLINICAL STUDY OF 13 CASES OCCURRING 
IN 3500 BLOOD TRANSFUSIONS' 

By Elmer L DeGowin, M D , Iowa City, Iowa 

By the >ear 1910, the contributions to our knowledge of isohemag- 
glutmation made by Landstemer, Shattock, Hektoen, Jansky, Moss, and 
others had laid the foundation for a great reduction in mortality from the 
transfusion of blood The introduction of citrated blood by Agote, Weil, 
and Lewisohn during the World War, provided a much simpler method 
than had been m previous use As a result of the reduction in hazards 
and the increase m technical facility, blood transfusion has become a com- 
mon therapeutic procedure The ease of administration and the relatively 
small mortality have unfortunately impressed many operators onl) with 
the innocuousness of the treatment Despite the warnings of many writers, 
it must be true that serious complications have frequently occurred but ha\ e 
not received proper notice in the medical literature A survey of recent 
publications on blood transfusion reactions indicates that interest m the 
subject is being reawakened 

The reactions following blood transfusion have been variously classified 
Polayes and Lederer 1 have published an excellent review of the subject 
Because of the lack of knowledge of the exact mechanisms involved, any 
etiological classification at present must necessarily contain potential errors 
In this paper the various allergic manifestations, febrile reactions, and the 
transmission of disease will be ignored The serious reactions which 
result in jeopardy of life or m permanent damage will be considered and 
illustrated with appropriate cases from our experience 

From November 1933 to July 1937, approximately 3,500 blood trans- 
fusions were performed m the University Hospitals of the State University 
of Iowa Citrated blood was utilized almost exclusively It was admin- 
istered through small needles by gravity All serious complications result- 

* Recerved for publication October 15, 1937 

From the Department of Internal Medicine, State University of Iowa Medical College, 
Iowa Citj 

Copyright, 1938, by The American College of Phjsicians 
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mg from transfusion were studied as thoroughly as cucumstanees peimitted 
All transfusions weie administered by the interns undei supervision of the 
resident staff No “ tiansfusion teams ” were utilized The hospital main- 
tained a donor list consisting mostly of the resident staff, interns, nurses, 
employees, and medical students Beginning July 1, 1936, a physician m 
the bacteriology Iaboiatoiy was made lesponsible foi the determination of 
the blood gioups of all donors and lecipients except in the case of some 
emergencies The interns performed the cross-matching of donois’ and 
recipients’ bloods under supervision Most of the tiansfusions weie given 
with bloods of the same gi oup although bloods of Group O wei e occasionally 
used when the homologous gioup was not available 

Renal Insufficiency from Blood Transfusion 

The syndiome of uremia with oliguria oi anuria has long been known 
to occur, not only m hemolytic transfusion reactions but also m blackwater 
fever and in hemoglobmemia caused by various drugs such as quinine 2 and 
phenylhydrazme The mechanism has been vai lously explained Bordley 3 
discussed four theones which had been proposed 1 Bakei and Dodds 1 
suggested that the lenal tubules become blocked by hemoglobin pigment 
precipitating m an acid solution They produced the condition m labbits 
and this woik has been lecently confirmed expel imentally m dogs by 
DeGowm, Osterhagen, and Andeisch 5 The principal objection to this 
theory is that m many human cases not enough pathologic evidence of 
tubular obstruction can be found 2 The renal lesions are the result of 
loss of chlorides similar to the cases described by Brown et al 0 Chemical 
study of many cases does not justify this explanation 3 Longcope and 
Rackemann 7 descnbed cases with urticaria which developed renal insuf- 
ficiency It has been suggested that this mechanism might be involved 
m tiansfusion anuria This is difficult to disprove save that the clinical 
syndrome can be repioduced in dogs with a single transfusion 5 4 A 

nephrotoxic substance is released by hemolysis This has no experimental 
proof at present A fifth explanation has been introduced by the work of 
Mason and Mann 8 and Hesse and Filatov 0 which demonstiated a vaso- 
constiictoi action of hemoglobin on the kidney Hesse and Filatov believe 
that the renal damage is due to ischemia The experimental work of the 
latter workers requites confirmation 

Most wi iters have agreed that the renal insufficiency following blood 
transfusion is dependent on hemolysis resulting from the administration of 
incompatible blood Whether there is an alternative explanation in some 
cases remains to be proved Cases of transfusion anuria have been reported 
vvheie no incompatibility of bloods could be demonstrated by the usual 
laboratory methods and in which hemoglobmui la was not noted 10 11 32 
Failure to demonstrate incompatibility in these cases can scarcely be ascribed 
to faulty technic as all of these tests were checked subsequent to the trans- 
fusion reactions, a situation which naturally constituted a stimulus to careful 
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woik A moie plausible interpi etation is that for a small numbei of bloods 
oui piesent laboratory methods are inadequate to detect all incompatibilities 
The absence of hemoglobinuria and jaundice does not constitute unequivocal 
evidence that hemolysis did not occur Lichty, Havill, and Whipple 13 have 
shown that theie is a renal threshold for hemoglobin, and Drabkm, Wicler- 
man, and Landow 11 have calculated that only about 10 per cent of the hemo- 
globin disappearing fiom the blood plasma is excreted in the urine Two 
of our cases had hemoglobinenna two hours after transfusion reactions but 
m neithei could hemoglobin be detected in the ui me 

Undoubtedly the most common cause of the transfusion of incompatible 
blood is still the occurrence of gross ei rors m the preliminary cross-matching 
It is difficult to conceit e of any laboratory procedure in which an error can 
dnectly cause more disastious results to the patient than m blood matching 
and blood grouping Yet conversation with many interns graduated from 
\arious recognized medical schools reveals that the) hate only a very uicli- 
mentary and fragmental y knowledge of all procedures pertaining to the 
determination of blood incompatibility, tiansfusion technic, and transfusion 
reactions In fact, a suivey of the standard textbooks on laboratoiy diag- 
nosis demonstrates that many of the presentations of the subject are inade- 
quate reflections of oui present knowledge It has become necessary m this 
hospital to gite lectures and laboratory demonstrations to each new class of 
interns 

Case Reports 

Case I 15 E A , a 53 year old woman, had hemorrhages from the colon, prob- 
ably as a result of roentgen irradiation for adenocarcinoma of the cervix uteri Her 
blood was classified as Group O In October 1931, she received transfusions from 
two Group O donors without reaction In October and November 1933, three trans- 
fusions were given from different Group O donors with a febrile reaction following 
each Preliminary cross-matchings by the hanging-drop method revealed no in- 
compatibilities The last transfusion was made with washed ery tlirocytes onlv 
Immediately after transfusion she complained of severe pam in the neck, thighs, and 
abdomen This was followed by a chill and the temperature rose to 103 2° F per 
rectum Jaundice was evident within seven hours The urine was diminished m 
volume and contained hemoglobin and granular pigment casts The patient con- 
tinued to vomit, she became drowsy and generalized edema developed Death in 
coma occurred ten days after the transfusion Permission for autopsy was refused 
After the reaction had occurred the donor’s and the recipient’s bloods weie re-typed 
and cross-matched They were found to belong to Group O and no agglutination 
could be observed There was some hemolysis of the donor’s corpuscles by the 
recipient’s serum, however It is possible that more suitable laboratory methods 
might have demonstrated the incompatibility more satisfactorily 

Treatment Intravenous injections of isotonic saline and hypertonic dextrose 
solutions, diathermy to the kidney regions, irrigation of the renal pelves with hot 
water, phlebotomy with withdrawal of 200 cc of blood 

Blood chemical studies showm m table on top of page 1780 

Case 2 lo W B , a 65 year old man, had bleeding fiom a duodenal ulcer His 
blood was classified as Group O During November 1933 he received two trans- 
fusions from donors who were supposed to belong to Group O Preliminary cross- 
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Date 

1933 

van den Bergh 

Blood Urea 
Nitrogen 
mg % 

Blood 
Uric 
Acid 
mg % 

| 

Blood 
Crea- 
tinine 
mg % 

CO; 
Com- 
bining 
Power 
vol % 

Plasma 
Chlor- 
ides 
mg % 

November 1 

4 4 indirect 






November 12 


Transfusion 




November 13 

17 4 direct 

I 





November 14 

0 9 direct 

79 4 

66 

40 

35 0 


November 15 

0 9 direct 

86 8 

66 

7 7 

34 1 

536 

November 17 


91 9 

68 

10 0 



November 19 


94 5 


120 

26 8 

555 

November 20 


100 0 

10 0 

11 5 



November 21 


102 0 

96 

12 0 

24 0 

555 

November 22 


Died 





matching by the hanging-drop method revealed no incompatibilities There was no 
reaction after the first transfusion Duimg the second transfusion, after 75 c c 
of blood had been given, the patient complained of a cramp in the tlngh A total of 
500 cc of blood was given One hour afterward he became nauseated and vomited, 
a slight chill was followed by a tempeiature of 100 4° F per rectum Complete 
anuria developed No jaundice was detected but examination of the blood plasma 
was not made until two days after transfusion The patient continued to vomit, 
gradually become stuporous and died in coma 10 days after transfusion Cross- 
matching of the recipient’s blood with that of the last donor by the hanging-drop 
method revealed no incompatibility 1 hree j ears later, the donor’s blood was typed 
with sera of high titer and found to belong to Group A The donor stated that he 
had given eight transfusions as a Group O without reactions 

Treatment Isotonic saline intravenously and by hypodermoclysis , hypertonic 
dextrose intravenously, irrigation of the renal pelves with hot water 

Autopsy The pathologist reported the significant lesions to be central necrosis 
of the liver lobules and necrosis of the tubular epithelium of the kidneys with some 
plugging of the lumina with debris and pigment 
Blood chemical studies 


Date 

1933 

Blood 
Urea 
Nitrogen 
mg % 

Blood 
Uric 
Acid 
mg % 

Blood 
Crea- 
tinine 
mg % 

CO. 
Com- 
bining 
Pow er 
x ol % 

Plasma 
Chlorides 
mg % 

van den Bergh 

- — 

November 10 

14 0 

3 1 

1 0 

58 7 

602 


November 25 



Transfusion 



November 27 

62 3 

5 5 

64 

58 9 

600 


November 28 

80 5 

6 5 

83 

56 0 

595 

0 2 indirect 

November 29 

88 9 

85 

10 7 




December 1 

125 0 

10 0 

13 0 

45 7 

585 


December 2 

141 4 

10 0 

15 5 

iS 2 



December 4 

164 0 

10 0 

14 0 

31 5 



December 5 

193 4 

10 0 

17 6 








Died 




Case 3 A Z, a 57 year old man, was admitted to the hospital No\ ember 28, 
1934, in semi-coma ’ He had been known to have pernicious anemia for four rears 
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He was pale, disoriented, and afebrile Extensive retinal hemorrhages were present 
The blood pressure was svstohc 125 and diastolic 75 mm of mercury The urine 
contained some albumin, erythrocytes, and a few coarse casts composed of brownish 
pigment Hemoglobin 38 per cent (Sahli), er\throcytes 1,650,000 and leukocytes 
23,450 per cu mm , reticulocytes 17 per cent The patient vomited frequently and 
developed edema of the ankles The urinary -volume for three days was 850 cc 
He died m coma three days after admission 
Blood chemical studies 


Date 

1934 

Blood 
Urea 
Nitrogen 
mg % 

Blood 
Uric 
Acid 
mg % 

Blood 
Crea- 
tinine 
mg % 

C0 2 

Com- 
bining 
Povv er 
v'ol % 

Plasma 
Chlorides 
mg % 

van den Bergh 

November 28 

144 9 

23 2 

14 3 



0 9 direct 

November 30 

155 4 

18 5 

12 3 

25 8 

587 

0 8 direct 


Treatment Isotonic saline and hypertonic dextrose solutions intravenously 

Autopsy The follow ing anatomic diagnoses were made hyperplasia of the bone 
marrow, hemosiderosis of the liver and spleen, slight chronic gastritis, degeneration 
of the posterior columns of the spinal cord, acute tubular nephritis (blood transfusion 
reaction), acute cholecystitis, acute myocarditis, passive congestion of the lungs, 
bilateral pleural effusion, old hemorrhages of cerebellum, polyp of sigmoid colon, 
emphysematous cystitis 

The pathologist w'as the first to suggest that the patient had died from a blood 
transfusion reaction Subsequent correspondence with the referring physician re- 
vealed that on November 20 the patient had received 300 c c of whole blood from 
a type O donor This w r as immediately followed by a severe chill and an oral tem- 
perature of 100 8° F On November 23 he had received another transfusion of 250 
cc of blood which W'as followed by a chill Death, then occuried 10 days after the 
first transfusion 

Case 4 A P , a 57 year old man, w'as admitted to the hospital December 31, 
1934, with severe bilateral pyelonephritis, chronic cystitis, benign hyperplasia of the 
prostate, and bilateral ureteritis An indwelling urethral catheter was placed and he 
was given ammonium nitrate, 1 4 grams (gr 22(A) thrice daily, and seremum, five 
grains thrice daily His blood was classified as Group O and w'as apparently com- 
patible with that of the donor whose blood produced the fatal reaction in Case 2 
On January 8, 250 c c of this donor’s blood had been given to the recipient when 
the transfusion was discontinued because the patient developed a severe chill and 
oral temperature of 105 2° F Anuria promptly developed Vomiting and stupor 
intervened On January 12 the condition w'as desperate There was some edema 
of the lungs In spite of that, it w'as thought that some risk should be taken m an 
effort to start urinary excretion Thirty milligrams acetyl /? methylchohne were 
given intravenously The patient suddenly became much more dyspneic, apparently 
from increasing pulmonary edema Atropine sulphate 0 13 mg (gr 1/50) w'as given 
intravenously with some relief of dyspnea for about two hours but then the extreme 
dyspnea recurred and the patient died (four days after transfusion) 

The bloods of recipient and donor were again cross-matched by the lianging- 
di op method and no incompatibility w'as noted As was reported "in Case 2, the 
donoi w r as proved three years later to belong to Group A when sera of high titer were 
used 

Treatment Isotonic saline and hvpertomc dextrose solutions intravenously, 
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roentgen irradiation of the kidney regions, acet\l {$ methylchohne Autopsy re- 
vealed advanced pyelonephritis 
Blood chemical studies 


Date 

1935 

Blood Urea Nitrogen 
mg % 

Blood Creatinine 
mg % 

January 2 

43 4 

5 8 

fanuars 5 

48 3 

60 

fanuary' 8 

53 9 

5 4 Transfusion 

january 9 

74 2 

8 1 

January 10 

83 3 

93 

January 11 

101 5 

11 0 

January 12 

105 7 

114 Death 


Case 5 E S , a 50 year old woman, was admitted to the hospital with chronic 
glomerulai neplmtis She was pale and slightly edematous 1 he retinae were 
normal except for arteriosclerosis The area of cardiac dullness w r as somewhat 
enlarged Blood pressure systolic 170 and diastolic 100 mm of mercury There 
was gross hematuria and moderate albuminuria Hemoglobin 30 per cent (Sahli) , 
erythrocytes 2,020,000, and leukocytes 8,400 per cu mm The patient’s blood was 
classified as Group A On May 2, 1935, she w'as given 500 cc of citrated blood 
fiom a Group A donor without reaction On May 6, another Group A donor gave 
her 500 c c citrated blood after prelmunar} cross-matclnng During the admin- 
istration of the last 50 c c she complained of some abdominal pain Fifteen 
minutes later she had a chill and the rectal temperature w r as 104° F The next day 
slight jaundice was noted The urinary excretion became diminished and the hema- 
turia continued until May 15 when the blood completely disappeared from the urine 
foi the first time during hospitalization There had been some vomiting since ad- 
mission hut on May 18 this became worse and she became comatose and dyspneic 
Peripheral edema developed and the ophthalmologists noted papilledema and retinal 
hemorrhages She died May 22, sixteen days aftei the transfusion 

The donor’s and recipient’s bloods were retyped and both w’ere found to belong 
to Group A However, the recipient’s serum agglutinated and hemolyzed the donor’s 
corpuscles as w'ell as the corpuscles of an undoubted Group O These reactions were 
eudent both by the hanging-drop method and by the macroscopic method using 
small test tubes 

p, eatment Hypertonic saline and dextrose intravenously, sodium bicarbonate 
inti avenously, caffeine citrate intramuscularly , salyrgan intravenously 
Blood chemical studies shown m table on top of page 1783 

Autopsy Permission was granted only for examination of the kidnevs These 
showed a typical picture of an actively progressne diffuse nephritis with hemo- 
siderosis of some of the tubular epithelium 

Case 6 A E , a woman, 46 years old, entered the hospital with vaginal hemor- 
rhage from a uterine fibroid Hemoglobin 50 per cent (Sahli), erythrocytes 2,000- 
000 & and leukocytes 11,000 per cu mm Her blood was classified as Group A and, 
after preliminary cross-matching, she was given 500 c c of citrated blood from a 
Group A donor (Dr H ) on July 7, 1936 A half hour later she had chills and the 
oral temperature rose to 104 2° F There was consideiable \ minting and an in- 
crease in amount of aagmal hemorrhage On July 8 she receded 550 cc citrated 
blood from her husband (Mr E ) whose blood was trped as Group A and seemed 
compatible In cross-matching The blood was giten at 10 a m and was followed by 
some \ oniitui 0 ' but no ieier In the late afternoon jaundice and oliguria were noted 
Hie significance of the oliguria was difficult to evaluate because of the excessne out- 
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Date 

1935 

van den Bergh 

Blood 
Urea 
Nitrogen 
mg % 

Blood 
Uric 
Acid 
mg % 

Blood 
Crea- 
tinine 
mg % 

CO: 
Com- 
bining 
Power 
vol % 

Plasma 
Chlor- 
ides 
mg % 

April 1 


25 9 


2 0 



April 5 


30 8 


29 



April 10 


22 4 

76 

3 0 



April 15 


26 6 

7 2 

2 5 



April 19 


22 4 

70 

3 0 



May 2 

: 

21 0 

5 1 

25 





Transfusion 




May 6 


Transfusion 




May 8 

2 8 indirect 

57 4 

66 

65 

40 9 

625 

May 9 

3 2 biphasic 

62 3 

62 

62 



Maj 10 

2 1 biphasic 

63 7 

7 2 

62 



May 11 

2 4 biphasic 

64 4 

7 7 

66 



Mav 12 

2 2 direct 

71 4 


7 3 



Mav 13 

2 3 direct 

68 6 

102 

70 



May 14 


64 4 

11 4 

74 



Ma> 15 

3 7 direct 

62 3 

10 0 

7 7 



Ma> 16 

3 0 direct 

65 0 

11 4 

8 1 

39 0 

625 

Maj 17 


65 1 

10 6 

74 



Mav 18 


64 4 

10 4 

7 7 



May 22 

3 5 direct 

130 2 

15 0 

10 3 

(Postmortem 






blood) 



Died 






side temperature at the time On July 11 the urinary excretion increased and, sub- 
jectively, the patient was better She received another transfusion from a Group A 
donor July 12 This was followed by a chill and oial temperature of 103° F There 
were no subsequent sjmptoms however On July 22, she received another trans- 
fusion from a sister (Group A) with no reaction On July 27 a tiansfusion from 
another Gioup A donor (Dr S ) w'as w-ell tolerated Vaginal injomectotm was 
performed July 27 and the patient made an uneventful recovery 

The bloods concerned m the reaction resulting in renal insufficiency w'ere the 
patient’s and those of the donors, Dr H and Mr E All of these bloods were 
retyped with sera of high titer and found to belong to Group A The serum and 
corpuscles of each were cross-matched with all the others using the hanging-drop, 
the Vincent open slide method, and the Landsteiner centrifuge method By none 
of these tests was any incompatibility ever shown The possibility that distilled 
water instead of isotonic saline w'as added to the blood before transfusion was con- 
sidered but could not be investigated directly The stock solutions w'ere tested and 
no errors in labelling were found 

Blood chemical studies shown m table on top of page 1784 

Treatment Isotonic saline and hypertonic dextrose intravenously, blood trans- 
fusion, spinal anesthesia with procaine hydrochloride Which of the first two trans- 
fusions produced the renal insufficiency is not known The diuresis and fall in 
blood urea nitrogen were not prompt enough to be attributed to either transfusion 
or to the spinal anesthesia It is the opinion of the clinicians m charge of the case 
that recovery was spontaneous 

Case 7 D B , a 28 year old man, had a spastic torticollis following trauma to 
the head His blood w'as classified as Group O On June 17, 1936, an exploratory 
craniotomy w'as performed under avertm anesthesia During the operation, shock 
de\ eloped and 450 cc citrated blood of Group O were administered m the operating 
room Chills developed after he w ? as returned to the ward Another transfusion 
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Date 

1936 

B 

Em- 

esis 

c c 

Urine 
c c 

Blood 


van den 
Bergh 

Urea 

Nitro- 

gen 

mg % 

Uric 
Acid 
mg % 

Creat- 
inine 
mg % 

July 7 

1000 

2050 






Transfusion 

July 8 

3800 

0 

40 

7 7 biphasic 

53 9 

6 8 

34 

Transfusion 

July 9 

2900 

1375 

619 


67 9 

70 

50 

Spinal anesthesia 

July 10 

3200 

460 

390 

3 5 direct 

73 5 

80 

5 0 


July 11 

3400 

225 

1550 


66 5 


58 


July 12 

2750 

50 

3400 





Transfusion 

July 13 

4500 

50 

3635 


62 3 


50 


July 14 

4800 

0 

2800 

2 3 direct 

56 7 

5 6 

3 2 


July 15 

4500 

0 

1675 


41 3 

5 1 

3 1 


July 16 

3900 

0 

3425 


24 5 




July 17 

3500 

0 

2150 






July 20 





9 8 

2 8 

1 2 


July 22 








Transfusion 

July.27 








Transfusion 


was given m the late afternoon and was followed by chills and rectal temperature of 
105 8° F The patient was unable to void During the next three days he vomited 
and hiccoughed considerably Another transfusion was given with Group O blood 
on June 19 The bloods seemed to be compatible on cross-matching On June 20 
he was still anuric and another transfusion was given There was a sudden cir- 
culatory collapse which temporarily improved after the administration of epinephrine 
The patient died three hours after the last transfusion (three days after operation) 
Just before death, a blood specimen showed the following blood urea nitrogen 
119 0 mg per cent, blood uric acid 8 0 mg per cent blood creatinine 8 7 mg per 
cent, CO, combining power 23 vol per cent, plasma chlorides 600 mg per cent 
Treatment As the anuria was not recognized during life, no specific treatment was 
given It seems probable, however, that the patient received some compatible blood 
after the reaction had occurred 

Autopsy Anatomic diagnoses Recent left partial cerebro-frontal lobectomy, 
intracranial hemorrhage, intraventricular hemorrhage, fatty metamorphosis of the 
liver with central degeneration, lobular pneumonia and edema of the lungs, acute 
o-astric erosions, mild tubular nephritis (some hemoglobin pigment casts present) 

The pathologist first made the diagnosis of transfusion anuria 

The treatment of renal insufficiency following blood transfusion reac- 
tions has been extensively discussed in the literature The clinical course is 
such that the condition could be recognized m time to apply specific treat- 
ment were any known Many procedures have been proposed and have 
been reported as successful in isolated cases intravenous fluids both isotonic 
and hypertonic, diathermy and roentgen irradiation of the kidney regions, 
irrigation of the renal pelves with hot water, phlebotomy 10 , intravenous 
sodium bicarbonate , spinal anesthesia 17 , decapsulation of the kidneys 10 , and 
transfusions of compatible blood 10 It is notable, however, that some cases 
recover spontaneous!* while others die in spite of the therapeutic measures 

adv ocated 
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Whether alkahnization of the urine prior to the transfusion will protect 
the kidneys from the excreted hemoglobin, if hemolysis occurs, is very dif- 
ficult to prove statistically, because of the small incidence of such hemolytic 
reactions in any sei les Baker and Dodds 4 bar e shown that such a pro- 
cedure protects labbits, and DeGowin, Osterhagen, and Andersch have 
shown the same for dogs It must be emphasized, however, that there are 
ceitam chemical difteiences between the blood of most animals and human 
blood which may complicate the application of this work to clinical practice 
In the present state of our knowledge, however, alkahnization of the urine 
of the recipient befoie transfusion would seem a desirable precaution 

Tabulation of the treatment received in our seven cases developing renal 
insufficiency from transfusion reactions would seem to leave much to be 
desired in therapeutic efficacy In none of these cases was decapsulation 
of the kidneys attempted 


Treatment of Transfusion Anuria 


Case Numbers 


i reaunent 

1 

2 : 

i 

3 

4 

5 

6 

7 

Isotonic saline intravenouslv 

wm 

; ■ 

BgB 

\ 

n 



Hypertonic dextrose intravenoush 



Bfl 

\ 



\ 

Sodium bicarbonate intravenously 


1 

BUB 





Diathermy to the kidnev regions 
Roentgen irradiation of the kidnevs 

B 


B 

\ 

B 



Irrigation of the renal pelves 

Spinal anesthesia 






1 


Phlebotomv 

Acetyl P methvlcholine 

Caffeine citrate intramuscularh 

B 

B 

fl 

\ 

B 

mm 


Salyrgan intravenouslv 

Blood transfusion 

B 

B 

B 


B 



Clinical data 








Maximum blood urea nitrogen mg % 

102 0 

183 4 

155 4 

105 7 

71 4 

73 5 

1190 

Maximum blood creatinine mg % 

120 

17 6 

123 

114 

11 4 

5 8 

8 7 

Termination 

Death 

Death 

Death 

Death 

Death 

Recov- 

Death 







ery 



Hemolytic Reactions without Renal Insufficiency 

It is well recognized that all cases showing hemolysis from blood trans- 
fusions do not develop renal insufficiency Under certain conditions which 
are not understood, the liberated hemoglobin is taken up by the tissues and 
a small amount is excreted through the kidneys without apparent harm 

Case Reports 

Case S 20 E H , a 25 year old woman, developed postpartum feier Her blood 
was classified as Group AB Because of the lack of donors of homologous group 
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she received blood from a donor of Group O Preliminary cioss-matching gave 
the expected result, i e , the donor’s serum agglutinated and hemolyzed the corpuscles 
of the recipient but the recipient’s serum had no effect on the donor’s cells When 
125 c c of citrated blood had been administered the patient complained of a feeling 
of constriction m the chest The transfusion was promptly discontinued but extreme 
dvspnea and cyanosis ensued There was a severe chill and the oral temperature rose 
to 106 2° F Two hours later the patient’s serum was tinged with hemoglobin and 
the \an den Bergh reaction was 2 0 biphasic Nn hemoglobin appeared m the urine 
and 36 hours later the van den Bergh was 0 5 indirect The symptoms lasted only 
a few hours and the puerperal infection resolved by crisis Examination of the 
donor’s serum demonstrated an a hemolysin active m a titer of 1 12 to 1 20 and a 
corresponding agglutinin active m a dilution of 1 50 The R agglutinin yyas titeied 
at 1 12 

Case 9 P S , a 16 months old girl, yvith athrepsia and nutritional anemia was 
classified as blood Group AB, and received 150 c c of Group AB blood after pre- 
liminary cross-matching had shoyyti no incompatibility Three and one-half horns 
later the rectal temperature rose to 104 5° F and the pulse yvas 140 per minute 
Hemoglobin yvas found in the urine The bloods yvere retyped and again both 
classified as Group AB The recipient’s serum, hoyyever yvas found to agglutinate 
the donor’s corpuscles The same serum yvas tested against the corpuscles of several 
bloods of Groups A and B It agglutinated most Group B cells but not those of 
Group A Tyvo yveeks later another transfusion of 150 c c of another Group AB 
blood yvas given The rectal temperature rose to 102° F but no hemoglobinuiia 
yvas noted The patient made an uneventful recovery 

Case 10 K A , a 26 year old woman, had pyelitis of pregnancy yyith intermit- 
tent fever Her blood yyas classified as Group B On May 28, 1936 she received 
500 c c of citrated blood from a Group B donor This yvas folloyyed by a chill and 
an oral temperature of 104° F On June 16 500 cc of blood from another B 
donor yvere given The unne had been alkahnized prior to transfusion Fifteen 
minutes later she had a chill yvith nausea and vomiting The oral temperature rose 
to 102 4° F The next morning she appeared deeply jaundiced Bv three in the 
afternoon the icterus had noticeably diminished No hemoglobin was found in the 
urine Early on June 18 spontaneous labor occurred and a premature infant was 
delivered which soon died The patient made an uneventful recovery Repetition 
of the cross-matching showed no incompatibility 

Blood chemical studies 


Dale 

1936 

van den Bergh 

Blood Urea 
Nitrogen 
mg % 

Blood 

Uric 

Acid 
mg % 

Blood 
Creatinine 
mg % 

June 16 

0 3 direct 





Transfusion 



June 17 

20 1 direct 

33 6 

42 

1 6 

June 18 

8 2 direct 

25 9 

4 8 

1 4 

June 21 

1 0 biphasic 

28 0 

3 1 

2 0 

June 26 


29 4 

3 8 

1 2 


Pulmonary Edema Following Blood Transfusion 

In addition to the pulmonary edema which constitutes one of the terminal 
features of uremia from any cause, it has been commonly recognized that 
overburdening of the circulation with large volumes of fluid sometimes pio- 
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duces the condition directly 21 Plummer 22 recently reported five deaths 
from pulmonai} edema aftei blood tiansfusions in Charing Cioss Hospital 

Case 11 E S , a woman 30 years old, entered the hospital with a septicemia 
due to Sti cptococcus hcmolyticus She was suffering intense pain from a thrombo- 
phlebitis in a large caiernous hemangioma imohing the entire light arm 'The heart 
was normal in size and rhythm by the usual physical diagnostic criteria Theie w'as a 
soft, blowing, systolic murmur at the cardiac apex The lungs w'ere cleai A 
moderate secondaiy anemia was present Her blood was classified as Group A 
After preliminary cross-matching on February 21, 1937, she leceived 500 cc of 
citi ated blood from a Group A donor along with 200 c c of isotonic saline solution 
lhe administration of the solutions lequired one hour and 10 minutes There w'ere 
no immediate symptoms but about one hour later she became extremely dyspneic and 
cyanotic and complained of indefinite pains in the thighs and legs lhe heart ap- 
pealed normal except for a rate of 130 per minute Some coarse rales were present 
in the left lung lhe symptoms were partially alleviated for a time by the admin- 
istration of 0 5 c c epinephrine hydrochloride, 16 mg (gr 14) morphine sulphate, and 
atropine sulphate 0 4 mg (gr Vi:m) but she died eight hours after the transfusion w f as 
begun 

The donoi’s and recipient’s bloods w'ere re-typed and re-cross-matched after 
the transfusion using the hanging-drop, Vincent open slide, and the Landsteiner 
centrifuge methods No incompatibility could be demonstrated 

Autopsy The anatomic diagnoses weie Sti cptococcus hemolyticits septicemia, 
cavernous hemangioma of right shoulder and arm , pulmonary edema and congestion 
1 here w'as no cardiac dilation 

Case 12 H H , a woman, aged 43 years, had chronic glomerular nephritis with 
secondary anemia Befoie admission she was said to have had hypertension but 
during her stay in the hospital the blood pressure w'as about 140 mm of mercury 
systolic and 70 mm diastolic The heart was moderately enlarged and there W'as 
slight pitting edema of the ankles The urine contained a moderate amount of 
albumin and a few leukocytes No casts were seen The hemoglobin measured 2 7 
grams (Haden-Hauser), erythrocytes numbeied 1,300,000 and leukocytes 21,200 per 
cu mm Her blood was classified as Group A February 22, 1937, she w'as given 
a transfusion of a mixture of 450 cc of Group A citrated blood and 150 cc of 
isotonic saline When 200 cc of the mixture had been given in 45 minutes, the 
administration w T as discontinued because of severe dyspnea and cyanosis She was 
given epinephrine hydrochloride and morphine sulphate hypodermically and amino- 
phyllin (0 48 gram) intravenously She died one-half hour after the transfusion 
was discontinued Analysis of postmortem blood gave the following values urea 
nitrogen 99 4 mg per cent and creatinine 11 8 mg per cent 

The recipient’s and donor’s bloods were re-typed and re-cross-matched after the 
reaction occurred but no incompatibility could be demonstrated by the hanging-drop, 
Vincent open-slide, or the Landsteiner centrifuge methods 

Autopsy Anatomic diagnoses — marked pulmonary congestion and edema, slight 
cardiac hypertrophy, chronic diffuse nephritis, anemia and hyperplasia of the bone 
marrow The heart was only moderately dilated It is very difficult to account for 
the production of pulmonary edema by increasing the blood volume by only 200 c c 

Retinal Hemorrhage Following Transfusion 

Ophthalmologists are acquainted with the fact that blood transfusions 
are occasionally followed by retinal hemorrhages 23 The only statistical 
study available is that of Messmger and Eckstem 24 who examined the 
letinae of 60 individuals preceding and following transfusion with com- 
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patible blood len of these patients developed retinal hemorrhages after 
transfusion There was a high incidence of blood dyscrasias in the series 
studied, however, and the hemorrhages were most common m this group 
Walker,*"’ of the Department of Ophthalmology of this hospital, is at present 
engaged in a similar study of cases receiving transfusions The incidence 
of blood dyscrasias in his series is very much lower and, so far, out of over 
80 cases examined only one has developed retinal hemorrhages The cases 
to be reported here are not included m his series 

Ose Reports 

Case 5 This has been reported above She developed retinal hemorrhages 
after transfusion and during the time that there was evidence of renal insufficiency 
from the chronic nephritis as well as from the superimposed transfusion oliguria 

Case 3 This man had pernicious anemia and received the incompatible blood 
before admission to the hospital He had extensive retinal hemorrhages but whether 
they followed transfusion is not known 

Case 13 A W, a woman of 69 years, had an anemia of unknown etiology 
The hemoglobin was 30 per cent (Salih), erythrocytes numbered 1,060,000 and leu- 
kocytes 4,800 per cu mm The leukocytes were predominately lymphocytes with an 
occasional myelocyte and blast cell The blood Kahn and Wassermann tests were 
negative Achlorhydria w*as demonstrated after histamine stimulation The tourni- 
quet test for petechiae, the bleeding and coagulation time, and erythrocyte fragility 
tests were all normal The clot was non-retractile The blood platelets were 0 09 per 
cent (Van Allen), and the hematocrit 12 per cent Liver therapy did not stimulate 
reticulocytosis There v'as a continuous low-grade fever The tentative diagnosis 
was aleukemic leukemia, lymphatic type Before transfusion fairly extensive hemor- 
rhages were seen in both retinae but the maculae were not involved The patient’s 
blood v'as classified as Group A and on November 27, 1935, she received 500 c c of 
citrated Group A blood in 45 minutes, after preliminary cross-matching Thirty 
minutes after transfusion there was a violent chill and the rectal temperature rose 
to 105° F The next morning she complained of inability to see objects at a distance 
of 18 inches Ophthalmoscopic examination revealed great extension of the pre- 
retinal hemorrhages to include both maculae Theie was no hemoglobinuria or 
icterus and re-cross-matching of bloods by microscopic and macroscopic methods re- 
vealed no incompatibility 

She received 500 cc of blood from another Group A donor on December 3, 
with no reaction On December 10 the bleeding time had become greatly prolonged 
and petechiae v'ere elicited by the tourniquet test On December 13 a transfusion of 
400 c c of blood from another Group A donor had to be discontinued because of a 
chill and rectal temperature of 104 5° F She died December 16, apparently of 
bronchopneumonia No autopsy could be obtained No incompatibility of bloods 
could be demonstrated in the laboratory after any of the transfusions 

Summary 

Mo'tality Seven deaths directly attributable to blood transfusions 
occurred in a series of approximately 3,500 transfusions Five persons 
died of renal insufficiency and two of pulmonary edema (Case 3 should 
not be included in the statistics because the transfusion was given m another 
hospital) The mortality for blood transfusion m this series was, there- 
fore, 0 2 per cent Only one individual de\ doping renal insufficiency m 
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this series reco\eied (Case 6) and this could not clearly be attributed to any 
treatment leceived 

Tiansfusion of Incompatible Blood Many authors 1 have emphasized 
the importance of using typing sera of high titei This is further illustrated 
by the donor in Cases 2 and 4 who gai e blood as a Group O and later, with 
stronger sera, was found to belong to Group A We have had five or six 
individuals on the donor list who were originally thought to belong to 
Group O but when letyped with stronger sera were found to belong to other 
groups, mostly to Group A 

The necessity for the cross-matching of bloods in addition to the typing 
is well recognized This is further illustrated in Cases 5 and 9 where the 
recipients were found to belong to atypical blood groups which were not 
differentiated by strong typing sei a and in which ei rors apparently occurred 
in the preliminary cross-matching 

Interviews with interns graduated from various medical schools and 
a review of their performance in managing large numbers of transfusions 
lead to the following conclusion Either the importance of the laboratory 
technic of determining blood incompatibility is under-emphasized in under- 
graduate medical education or the technic itself is too difficult to be entrusted 
to those with the laboratory training of the average intern Neither of 
these views is implied in the discussions contained in the standard textbooks 
on laboratory diagnosis 

It seems necessary further to emphasize the dictum that a transfusion 
should be discontinued immediately upon the occurrence of any unusual 
symptoms This is illustrated by Cases 2 and 5 m which symptoms were 
ignored or considered insignificant and in Case 8 m which the transfusion 
was discontinued in time to prevent serious results 

Hemolytic Transfusion Reactions We have collected considerable data 
regarding the van den Bergh reaction in cases of hemolysis (Cases 1, 5, 6, 
8, 10) These would indicate that for the first day or so after hemolysis 
occurs the van den Bergh is either “ direct ” or “ biphasic ” and may attain 
values as high as 20 1 It promptly thereafter changes to an “ indirect ” 
reaction within the limits of normal This conclusion coincides with the 
statement of Mann and Bollman 20 

Cases 8 and 10 and the experimental demonstration of a renal threshold 
for hemoglobin justify the conclusion that the most reliable diagnostic 
criterion of a hemolytic transfusion reaction is the occurrence of hemo- 
globin-tinged blood serum one or two hours after the transfusion rather 
than the appearance of icterus or hemoglobinuria 

Both from our experience and that of other writers, we must conclude 
that the present laboratory tests as routinely applied involving cross-match- 
ing by the hanging-drop, the Vincent open-slide, and the Landstemer centri- 
fuge methods are inadequate in certain instances to detect incompatibilities 
of bloods which after transfusion become manifest clinically This is espe- 
cially illustrated by Case 6 
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Renal Insufficiency fiom Blood Tiansfusion The various theories to 
account for the mechanism of this phenomenon are discussed If it is 
admitted that hemolytic reactions can occur without hemoglobinuria, the 
dogma that anuria occurs only after hemoljsis cannot be proved 01 dis- 
proved' by our studies or by the cases reported elsewhere m the literatuie 
In all of our cases of lenal insufficiency m which the blood serum was 
examined promptly, the van den Bergh reaction was compatible with the 
diagnosis of hemolysis 

In view of oui ignorance of the mechanism of the renal damage it would 
seem that the only safe procedure at present is to alkalmize the urine pnor 
to transfusion This has been shown to prevent obstruction of the lenal 
tubules by hemoglobin in labbits and dogs It must be assumed foi the 
present that this mechanism also operates, at least occasionally, m humans 
The treatment of this type of renal insufficiency is at present unsatis- 
factory Some cases recover spontaneously and others probably die regard- 
less of any known therapeutic pioceduies We have not attempted de- 
capsulation of the kidneys but it has been repoited to have failed in some 
cases Appaiently moie efficient tieatment depends on mci easing oui 
knowledge of the pathogenesis 

The Use of "Uiuveisal Donois” This procedure is fraught with 
danger unless the agglutinins of the donoi have been previously titiated and 
found to be weak (Case 8) 

Pvlmonaty Edema fiom Blood Tiansfusion This complication of 
blood transfusion has been neglected m the medical literature It is not the 
result of the administration of incompatible blood On theoretical giounds, 
it would seem to be due to overbui dening of the right side of the heart 
although it is difficult to ascnbe this explanation in Case 12 where only 200 
c c of fluid apparently produced death It is possible that an amount of 
pulmonai) edema small enough to escape detection was pieviously piesent 
At autopsy the heart in Case 12 was only moderately dilated and m Case 11 
no dilation could be found Patients with cardiac damage and those with 
nitrogen retention from any cause apparent!} tolerate transfusions poorly 
Retinal Hemonhagcs aftci Blood Tiansfusion In patients having 
diseases which predispose to retinal hemorrhage, as in blood dvsciasias, 
transfusion is sometimes followed b> bleeding into the macular legion caus- 
ing serious impairment of vision (Cases 3, 5, and 13) 

Diagnosis of Tiansfusion Reactions bv the Pathologist The impor- 
tance of careful postmortem examination has been stressed Autopsies 
of patients receiving transfusions are occasionally very illuminating if the 
pathologist is familiar with the morbid anatom} of transfusion reactions 
This is especial!} true in cases of renal insufficiency Cases 3 and 7 were 
first diagnosed b} the pathologist when the condition had not been suspected 
clinically 

BIBLIOGRAPHY 

1 Poi wes S H, and Lldihfr, M Reactions to blood tiansfusion Observations from 
2 aOO transfusions with a review of the literature, Jr Lab and Clm Med , 1 932, xvn, 
1029-1043 



GRAVE SEQUEL \E Or BLOOD TRANSFUSIONS 


1791 


2 Tlrpian, K L, and J avert, C T Fatal hemoglobinuria with uremia from quinine 

m early pregnancy, Jr Am Med Assoc, 1936, cvi, 529-532 

3 Bordley, J , III Reactions following transfusion of blood with urinary suppression and 

uremia, Arch Int Med, 1931, xl\n, 288-315 

4 Baker, S L , and Dodds, E C Obstruction of the renal tubules during the excretion 

of hemoglobin, Brit Jr Exper Path, 1925 vi, 247-260 ' 

5 DeGovvin, E L , Osti rhagen, H F , and Axderscii, M Renal insufficiency from blood 

transfusion I Relation to urinary aciditj, Arch Int Med, 1937, lix, 432-444 

6 Brown, G E, Eustirman, G B, Hartman, H R, $nd Rowntree, L G Toxic 

nephritis in pyloric and duodenal obstruction Renal insufficiency complicating gastiic 
tetam , Arch Int Med, 1923, xxxn, 425-455 

7 Longcope, W T, and Rackemann, F M Severe renal insufficiency associated with 

attacks of urticaria in hj persensitive individuals, Jr Urol, 1917, i, 351-366 

8 Mason, J B, and Mann, F C Effect of hemoglobin on volume of the kidney, Am 

Jr Physiol, 1931, xcvm, 181-185 

9 Hesse, E , and Filatov, A. Experimentelle Untersuchungen uber das Wesen des hamo- 

lytischen Shocks bei der Bluttransfusion und die therapeutische Beemflussung desselben 
I Die Nierenfunktionsstorungen lm akuten Experiment, Ztschr f d ges exper Med , 
1933, lxxxvi, 211-230 

10 Goldring, W , and Graef, I Nephrosis with uremia following transfusion with in- 

compatible blood, Arch Int Aled , 1936, Ivin, 825-845 (Author’s Case 7) 

11 Polayes, S H Ibid , page 1037 

12 Hansen-Pruss, O C , and Miller, B N Uremia following blood transfusion, South- 

ern Med Jr , 1936, xxix, 1033-1035 

13 Lichtv, J A, Haviil, W H , and Whipple, G PI Renal thresholds for hemoglobin in 

dogs, Jr Exper Med, 1932, Iv, 603-615 

14 Drabkin, D L, Widerman, A H, and Landow H Fate of hemoglobin injected 

into the blood stream, Jr Biol Chem , 1935, cix, xxvn-xxvui 

15 DeGovvin, E L, and Baldridge, C W Fatal anuria following blood transfusion, 

Am Jr Med Sci , 1934, clxxxvm, 555-560 (Cases 1 and 2 reported in detail ) 

16 Vox Deesten, H T , and Cosgrove, S A Renal insufficiency following blood trans- 

fusion — recovery after venesection, Axx Int Med, 1933, vn, 105-108 

17 Haves, D S , and Paramori, R H Anuria treated with spinal anesthesia, Lancet, 1935, 

n, 554-556 

18 Bancroft, F W Anuria following transfusion Effect of decapsulation of both kid- 

neys, Ann Surg, 1925, lxxxi, 733-738 

19 Hesse, E , and Filatov', A Die khmsche Bestatigung der Moglichkeit der Behandlung 

des hamolytischen Shocks bei der Bluttransfusion nach unserer Method, Zentralbl f 
Chir , 1933, lx, 851-854 

20 DeGowin, E L Hemolytic transfusion reaction produced by the blood of a “ universal 

donor,” Jr Am Med Assoc, 1937, cvm, 296, 297 (Case 8 reported in detail ) 

21 Wienlr, A S Blood groups and blood transfusion, 1935, Charles C Thomas, Spring- 

field, page 61 

22 Plummer, N S Blood transfusion A report of six fatalities, Brit Med Jr 1936 

u, 1186-1189 

23 Schaly, G A Retinal hemorrhage after transfusion of blood, Neder! Tijdschr v 

Geneesk, 1926, i, 965-968 Abstracted in Jr Am Med Assoc, 1926, lxxxvi, 1955 

24 Messinger, H C , and Eckstein, A W Retinal hemorrhages after blood transfusion, 

Rhode Island Med Jr , 1931, xiv, 171-175 

25 Walker, G L Personal communication 

26 Mann, F C, and Bollman, J L Jaundice, Jr Am Pled Assoc, 1935, civ, 371-374 



CHRONIC ATROPHIC ARTHRITIS * 


By H E Thompson, M D , B L Wyatt, MD,FACP, and 
R A Hicks, MD, Tucson, Ancona 

There has been sufficient interest and study of aithntis to wairant a 
somewhat detailed report on chronic atrophic aithntis This terminology is 
synonymous with Type I, chronic infectious, chronic proliferative, chionic 
rheumatoid arthritis and arthritis deformans 

This study includes an admission analysis of 343 patients and a treat- 
ment and follow-up summary of 274 patients seen at this clinic It does not 
include 280 patients a recent study of whom has been reported 2 

The patients m this study include onlj' those having a definite chronic 
atrophic arthritis of the non-specific type All othei types were carefully 
excluded The availability of data elsewhere 3 ‘ “• ® 7,8 0 justifies the omis- 
sion m this paper of discussion of the diagnostic criteria of atrophic arthritis 
A thorough history, physical and laboratory examinations were done on 
these patients on admission and at monthly intervals thereafter The 
laboratory data required were complete blood counts, sedimentation rates 
(Westergren), agglutination titers of serum (reaction with standard strains 
of streptococci of the hemolytic and viridans type), complete stool and urine 
examinations and cultures and smears from foci of infection In addition, 
roentgenological examination (fluoroscopic and films), metabolism tests, 
and blood chemistry determinations were done when indicated 

The findings on admission are summarized in table 1 They will be dis- 
cussed under their separate headings 

Tahi r I 


General Summary 



Males 

Females 

Both sexes 

Total patients seen 

Total patients admitted 

Total patients diagnosis only 

153 (44 6 %) 

190 (55 4%) 

343 

274 (76 96%) 
69 (23 04%) 

Average age w hen seen 

42 7 years 

44 2 } ears 

43 56 years 

Oldest patient 

89 years 

78 years 

89 years 

Youngest patient 

18 years 

6 years 

6 years 

Average age at onset 

36 59 years 

37 28 years 

36 93 years 

Average duration of arthritis when seen 

6 11 vears 

6 92 years 

6 5 1 years 

Patients showing deformities 

91 (44 66%) 

115 (55 34%) 

206 (60 06%) 

Patients show mg no deformities 

Patients having focal infection 

Patients with no demonstrable focal infection 

62 (45 25%) 

75 (54 75%) 

137 (39 94%) 
198 (57 73 %• 
145 (42 27 %) 


*Rccened for publication April 26, 1937 

From The W\att Clinic and Research Laboratories, Tucson, Arizona 
Presented m part before the Chicago Orthopaedic Society, April 193/ 
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Incidence by Sex 

Out of 343 patients 44 6 per cent (153) weie males and 55 4 per cent 
(190) were females These percentages do not show as great a pre- 
ponderance m the female as compared to the males as the figures quoted 
by some investigators 10 , however, they are closely comparable to the per- 
centage incidence repotted by Weatherby 10 All agree that atrophic arthritis 
is higher in the female 11 

Age or Patients at the Onset of Arthritis and Age 

on Admission 

The average age of male patients at the onset of the disease was 36 59 
years, for females the average age at onset was 37 28 years, with an average 
age of 36 93 years for both sexes The latter figure represents a mean 
between two extremes of age, namely, two years and 71 years The highest 
incidence for both sexes was between the third and fourth decades of life 
No important difference in sex m this regard was noted 

The aveiage age of patients when first seen at this clinic was for males 
42 7 years and for females 44 2 years with an average age of 43 56 for both 
sexes The oldest patient seen was a male of 89 years , the youngest patient 
seen was a female aged 6 years 

The above summary indicates that although the highest incidence is 
between the third and fourth decades of life the disease may occur at any 
age and in either sex Furthermore, no one age group is exempt 

Duration of Arthritis Presence of Deformities 

The chromcity of atrophic arthritis is quite evident when one notes 
the duration of the disease m this gioup of patients The average durations 
of the arthritis when these patients were first seen were for males 6 11 
years and for females 6 92 years, with an average duration of 6 51 years 
for both sexes 

Deformities were present m 60 06 per cent of these patients The 
females exhibited a slightly higher incidence (55 34 per cent) than the males 
(44 66 per cent) 

From this it is apparent that this disease is more or less progressive 
and that deformities are prone to occur A study of the case histories of 
these patients indicates that the majority were “ last resorters ” — patients 
who had been under the care of competent men elsewhere — patients who 
had been to various spas and health centers — patients who had tried various 
patent medicines or other remedies obtainable — patients who came here with 
the final fond hope that the climate in some miraculous manner would al- 
leviate their suffering, restore damaged joints to function or even “cure” 
their at thritis It has been our unhappy experience to see patients who were 
sent or came here for climatic benefit during the active stage of the disease 
w r ho did not think it necessary or were not advised that competent medical 



1794 


H E THOMPSON, B I WYATT, AND R A HICKS 


supervision should be continued as long as the arthritis is active It is 
amazing how fast these people without adequate treatment develop deform- 
ities It finally becomes apparent to the patient that he is getting worse 
and he presents himself for medical care How much easier it is to prevent 
than dorrect a deformit}, but successful prevention is absolutely dependent 
upon early continuous tieatment 

We must e\ei be on the alert — to ha\e sufficient foiesight to know that 
without adequate management flexion contractures, ankylosis and deform- 
ities will probably occur In addition, it is highly important that these 
patients lemam a sufficient tune at one place, otherwise they will develop 
their deformities during their pilgrimage fiom doctor to doctor 

Focal Infection 

An extensive and thoiough search foi foci of infection was made m 
this study Out of this group 57 73 per cent (198 patients) weie found 
to have definite demonstiable focal infection This is a suipiisingly high 
incidence m view of the clnonicity of these cases and the low incidence 
reported by othei woikers 12 

In table 2 aie indicated the sites of the focal infections 

Tabi r II 

Location of Foci of Infection 


Total cases 343 


Cases with foci 198 


57 73 per cent 


Throat or pharynx 

alone 

19 0% 

with other foci 

23 0% 

Sinuses 

alone 

9 0% 

with other foci 

19 0% 

Gingival tissue 

alone 

5 5 % 

w ith other foci 

13 0% 

Tonsils or remnants 

alone 

8 0% 

w ith other foci 

10 0% 

Teeth 

alone 

6 5% 

w ith other foci 

10 0% 

Urinary tract 

alone 

8 0% 

with other foci 

10 0% 

(Lower) Respiratory tract 

alone 

5 5% 

w ith other foci 

5 7% 

Female pelvis 

alone 

4 0% 

with other foci 

4 5% 

Prostate 

alone 

4 0% 

with other foci 

4 0% 

Gall-bladder 

alone 

15% 

with other foci 

1 5% 

Colon 

alone 

0 0% 

with other foci 

1 0% 

Miscellaneous 

alone 

0 0% 

with other foci 

0 0% 


In 80 per cent of the cases the foci were found alone oi in combination 
from the respiratory tract up Of this 80 per cent localizations m the 
throat or pharynx were most commonly observed Sinuses, gingival tissue, 
teeth and respirator} ti act followed in the order of their respective incidence 
In the remaining 20 per cent the urinary tract vas involved m one half of 
the cases, followed b} female pelws, prostate, gall-bladder and colon in the 
order presented 

The highest incidence in this series is that of the throat and pharynx 
The relatively low incidence of infection m tonsils as compared to that found 
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by other workers 0 is due to the fact that most of these patients had had their 
tonsils removed 

Inflammation of the throat is often so slight as to escape the notice of 
the physician and patient Rarely does the patient complain of a sore 
throat We have cultured all these throats In a large number of in- 
stances the flora have contained a predominating or even pure culture of 
hemolytic streptococci In search for other foci one must look to tonsils or 
tonsillar remnants, the sinuses, the gingival tissue and teeth The examina- 
tion of the teeth and gingival tissue should include not only roentgenological 
study but also careful direct examination and transillummation The 
gingival tissue should be massaged and carefully inspected for pus pockets 
and faulty dental repair Cultures should be done on all suspicious areas 
Once a focus of infection has been found it is always necessary to determine 
by further search if it is primary or secondary 

It has been repeatedly brought to our attention in this study that (1) 
periodontoclasia may be the only focus present, that (2) the incidence of 
gingival infection is higher than that of dental abscess, and that (3) roent- 
genological examination of the teeth will but m a few cases definitely 
demonstrate periodontal infection 

Although sinusitis has been looked upon as a fairly benign factor m 
atrophic arthritis, the high incidence reported here may indicate otherwise 
Its importance has been indicated by the studies of others 13> 14 

In most of these foci we were able to demonstrate streptococci, usually 
of the hemolytic type, except m the infections of the urinary tract Chole- 
cystographic and non-surgical gall-bladder drainage evidence of gall-bladdei 
infection was confirmed by duect examination and culture of tissue removed 
at operation 

The actual significance of these findings is not clear — there has been 
no direct evidence of their relationship to atrophic arthritis, particularly m 
long existing cases, yet we are firmly convinced that focal infection is im- 
portant even m chronic cases If one considers atrophic arthritis as due to 
three general factors, namely, infectious, external and constitutional, he may 
hope to remove the first and indirectly benefit the third We have m 
several instances removed foci of infection in long standing cases with 
remarkable results It has happened too frequently to be coincidental , how- 
ever, we are at a loss to know whether the effect was due to removal of the 
infectious factor or to the constitutional improvement Until we have 
direct evidence of the relationship of bacteria to this disease little can be 
stated with assurance, although it may be discussed at length 

Treatment 

This group of patients has received a composite treatment as indicated 
m table 3 We wish to emphasize that no single treatment is specific 
in this group 
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T\BLE III 
Treatment Summary 


Patients treated 


274 

Receiving 

Physiotherapy 1 


Receiving 

Dietotherapy i 

201 

Receiving 

Heliotherapy ) 


Receiving 

or ! 

Combination of above 

69 

Receiving 

None of above 

4 

Receiving 

Antigen, intra\ enously 

122 

Receiving 

Vaccine 

40 

Receiving 

Both 

Removal or treatment 

15 

Receiving 

Focal infection 

Non-operative orthopedic 

198 

Receiving 

Treatment 

Operative orthopedic 

118 

Receiving 

Treatment 

11 

Receiving 

♦ 

Blood transfusions 

48 


An ideal treatment plan embraces a composite program directed to the 
relief of pain, the amehoiation of clinical manifestations, the anest, the 
pievention and the coriection of defomnties In table 4 an outline of treat- 
ment is given Over a period of several yeais in which such a piocedure 
has been followed we have found it most valuable 

The treatment of atrophic arthritis involves not only the active tieatment 
but also the prophylactic treatment We have little information in legard 
to the pievention of this disease, but we are convinced that the incidence 
of chiomc cases is much too high Unfoitunately we have no means at 
our disposal to say which patient under certain circumstances will develop 
ai thntis and which one will not 

Constitutional tieatment is an important phase of active theiapy It 
involves treatment 01 removal of focal infections, rest, physical therapy, 
dietotherapy, blood transfusions, heliotherapy and chmatotherapy 

Of great intei est is the fact that an mtercurient jaundice may produce a 
remission m arthritis For the past year and a half we have been working 
on the pioblem of “therapeutic jaundice" Recently we have evolved a 
technic whereby a “ therapeutic jaundice ” may be induced safely and with 
veiy slight reaction, either local or general The mipoitance of jaundice in 
artluitis has alieady been discussed by various authois in the hteratuie 
We will shortly present a papei on this subject 

Remov\l or Treatment or Focal Ineections 

In all patients in this group m whom a definite focal infection was 
demonstrated this focus was treated or, when feasible, removed Out of 
this gioup 82 per .cent exhibited moderate to marked improvement on dis- 
charge, while 18 pei cent of this gioup exhibited slight to no liupimement 
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T4BLE IV 

Treatment of Atrophic Arthritis 

An ideal treatment plan embraces a composite program directed to the amelioration of the 
manifestations of a symptomatic and constitutional disease 

I Prophylactic 

A Removal or correction of 

1 Infectious factors — early treatment or removal of focal infections before 
symptoms appear 

2 External factors — avoidance of chilling, damp climates, trauma etc 

3 Constitutional factors — proper attention to constitutional inadequacy — • 
conversion of the "arthritic soil” into a “ non-arthntic soil” by detailed 
attention and treatment 

II Active 

A Constitutional 

1 Treatment or removal of focal infections 

2 Rest 

3 Physical therapy 

4 Diet 

5 Transfusions 

6 Heliotherapy 

7 Chmatotherapy 

B Local — Prevention of Deformities 

1 Rest to inflamed joints, either bed rest or by proper orthopedic 
appliances or both 

2 Motion — early through painless range to prevent ankylosis, later 
active exercise to restore muscle tone 

C Correction of Existing Deformities 

1 Non-operative 

a Traction 
b Cast wedging 

c Turnbuckle and other adjustable splints 
d Manipulation 

1 With anesthesia 

2 Without anesthesia 

2 Operative 

a Arthroplasty 
b Capsuloplasty 

c Tendon lengthening or shortening 
d Osteotomy 
e Synovectomy 
/ Arthrodesis, etc 
D Antigens and Vaccines 
E Drugs 

1 Non-toxic 

a Salicylates 
b Iron 

c Rarely opiates (caution) 

2 Toxic or of doubtful value 

a Gold salts 
b Sulphur 
c Chaulmoogra oil 
d Arsemcals 

e Cmchophen and derivatives 
/ Massive dose of vitamin products 
g Colchicine 
h Snake venom 
i Bee sting extracts, etc 

on dischai ge Improvement was noted in a relatively larger percentage 
of patients treated for their focal infection than of the patients who had no 
focal infection 

As w e have stated prey lousl) y\ r e feel that treatment or remoy T al of focal 
infection is important despite some opinions to the contrary We feel, m 
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addition, that in these chronic cases the time of focal iemo\al and the 
method used aie extiemely important In ceitam individuals one must 
proceed with the greatest caution lest he do more harm than good We 
have been fortunate m this regard to have experienced no severe reactions 
Finally, it is very important that one discriminates between infected and 
non-infected tissue befoie removal is attempted 

Rest 

Rest, both local and general, is necessary in the treatment of this disease 
Nearly all these patients complain of early fatigue The patients were 
instructed as to the proper amount of rest during each 24 hours Activity 
must be kept within the limits of fatigue The amount of bed rest is 
variable In cases with hot swollen weight-beai ing joints the bed rest 
should be absolute until the inflammation has subsided This may be a 
period of weeks or months The joints are carried through a painless range 
of motion several times daily These rest periods are always carried out 
with the joints m the position of extension and function and maintained m 
that position by the necessaiy appliances Later, graduated activity and 
exercise may be permitted There is no one treatment directed to the 
joints as valuable as rest With it the inflamed joints are kept motionless 
and the weight bearing and movement trauma entirely eliminated It is 
often surprising how well these mentally and physically fatigued patients 
respond to bed rest Naturally in some cases only minimal rest is desirable 

Physical Therapy 

Nearly all these patients received physical therapy This includes heat 
of all types, light, massage, water, mechanical and electrical modalities and 
other physical agents These valuable adjuncts to the treatment of atrophic 
arthritis will not be discussed as there is a wealth of available publications 
on this subject 3 ' 15 ’ ie ’ 17 ’ 1S ’ 19 ' 20 ’ 21 Our staff includes two competent physio- 
therapists who work under direct medical supervision With portable 
equipment it is possible to treat patients at home as well as at the Clinic 

We have noted in this group little benefit derived from hyperpyrexia 
(induced by an) 7 means) We reserve its use to gonorrheal arthritis wheic 
it is extremely valuable 22 ’ 23 

The judicious use of physical therapy is important It requues judg- 
ment and direction of administration When so used there appears to be 
no doubt as to its therapeutic effectiveness 

Dietother\py 

Much has been written concerning the \alue of diet in arthritis Most 
of the patients m this study were underweight, hence they were placed upon 
a high vitamin, high calorie, low starch diet, supplemented when necessary 
(for weight gam) by milk and cream Vitamin B was administered 
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loutinely as wheat geim This diet was varied occasionally to suit the needs 
of the individual patient Obese patients were given the diet suggested by 
Pemberton 8 It is remarkable how the doughy swelling responds to this lat- 
ter diet We have observed this same phenomenon to occur after starvation, 
nausea and vomiting, diarrhea and ether anesthesia The significance of 
these observations has not been fully explained 

It is quite obvious that to secure constitutional improvement the under- 
weight arthritic should gam weight, the obese arthritic should reduce 
Although there are other factors concerned, dietary considerations are ex- 
ceedingly important 

Blood Transfusions 

Blood transfusions haie been extremely useful in the treatment of 
ceitain patients of this group A total of 198 transfusions was given to 48 



Graph 1 Showing the effect of blood transfusions upon the sedimentation rate 
Sedimentation rate mm per hour (Westergren) 

patients with an a\erage of four transfusions per patient The amount of 
blood given each time was from 300 to 600 c c or about 10 c c per kilo 
of body weight at two to six week intervals 

The effect of blood transfusions on the sedimentation rate is of interest 
(graph 1) It has been noted in the majority of the cases following a trans- 
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fusion that the sedimentation may drop to one half of its original rate In 
this group this can not be accounted for solely by the improvement in the 
blood count In addition, we have noted that m patients who impi ove the 
sedimentation rate following transfusions may fluctuate but the general 
progress is tow aid noimal values, while m those who do not improve the 
sedimentation rate tends to rise toward its former level or even higher In 
occasional cases the sedimentation rate may remain high even though the 
patient is clinically improved 

In this group receiving transfusions 66 per cent showed improvement 
on discharge We do not favor blood transfusions in all cases but m certain 
individuals whose arthritis is particularly resistant to treatment and pro- 
giessive, or who are markedly debilitated or have a persistent severe 
secondary anemia, transfusions are extremely valuable and should be 
utilized 

Heliotherapy and Climatotherapy 

Nearly all arthntics of this type aie benefited by a warm diy climate 
such as we have heie in the southwest It constitutes a valuable aid m 
the treatment of these patients who can spend a sufficient time in such a 
climate It is equally true that a few are not benefited 

Heliotherapy was used in the treatment of the majority of these patients 
Sun bathing was prescribed at a regular time, with duration and amount of 
exposure definitely indicated There are a few contraindications to direct 
heliotherapy, namely, (1) the presence of fever, (2) the appearance of a 
general or local reaction and (3) complicating or debilitating conditions 
such as active tuberculosis, chronic myocardial disease, general debilitation 
and old age, etc In febrile patients it is wise to give no direct heliotherapy 
but to utilize the indirect type In case of a general or local reaction it is 
well to minimize the time of exposure, eliminate it entirely or to prescribe 
only indirect heliotherapy We believe that both climate and sun are 
valuable agents in treatment 

Local Treatment and Prevention or Detormities 

Rest as noted above constituted an important phase of the treatment 
Graduated bed rest, splinting and rest casts should be used not only at the 
onset but throughout the course of the disease An arthritic joint is always 
a potential deformity and should be treated as such Properly directed 
physical therapy is highly beneficial Painful joints with limitation of 
motion and soft tissue swelling should be moved through the painless range 
of motion several times daily Exercise and activity must be within limits 
of pam or fatigue It is highly pleasing to note that patients can be treated 
throughout the course of their disease so that when activity has subsided 
these joints are functionally adequate — more pleasing perhaps when one 
realizes that, without adequate treatment over such a period, these same 
patients might become permanently disabled 
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Correction of Deformity 

Because of the high incidence of deformities in these chronic cases their 
coirection constitutes an important part of treatment There are several 
non-operative methods available, namely, traction, cast wedging, turnbuckle 
and other adjustable splints and finally, manipulations with or without anes- 
thesia It seems very important that one proceed with utmost caution and 
with the dictum “ do not harm ” In addition, one must visualize as ac- 
curately as possible what the conditions will be a year or two years from the 
time of correction It seems hardly necessary to mention that each joint 
should be studied extensively and other factors taken into consideration be- 
foie correction is attempted In our hands gentle, well-directed traction has 
been the method of choice Occasionally we have found it necessary to 
resort to the other methods or even in some cases to discontinue correction be- 
cause of a generalized or local reaction Finally, it may be said that many 
deformities can not be completely corrected by 11011-operative methods and 
the proceduie of choice should then be operative 

The operative treatment of deformity consists of synovectomy, arthro- 
plasty, capsuloplasty, arthrotomy, osteotomy, arthrodesis, etc It is well 
agreed that better results occur when the disease is quiescent There are 
some indications, however, that these deformities may be corrected earlier, 
even during activity — m certain instances Sufficient time has not elapsed 
to draw conclusion from our recent cases It is worth emphasis that any 
corrective procedure should be pieceded by an adequate period of preparation 
involving exercises, constitutional care and transfusions when indicated 
and followed by an equally persistent post-operative period of rehabilitation 
If the disease is still active great care must be exercised to prevent recur- 
rence of the deformity 


Antigens and Vaccines 

As we have previously discussed vaccine and antigen therapy we will 
only mention again that we consider a patient suitable for vaccine or antigen 
when the sedimentation rate is high and the agglutination titers are low 
Unfortunately theie has been no diagnostic test of a reliable nature for 
determination of a patient’s sensitivity to bacteria or bacterial products 

Drugs 

T here has been a constant parade of drugs used in the treatment of 
arthritis Among them may be mentioned cmchophen and derivatnes, 
arsemcals, gold, sulphur, chaulmoogra oil, vitamin products, snake venom, 
colchicine and many others There is no proof of their specific nature 
and theie is evidence that severe toxic reactions may result from certain 
dings notably gold and cmchophen At this Clinic we have found acetyl- 
salicylic acid with 01 without some form of calcium or sodium bicarbonate 
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to be valuable There are other non-toxic analgesics of acceptable value 
Opiates are to be used with extreme caution and we have rarely resorted to 
them Iron is of value in the accompanying anemia It may be best given 
by the oral route in fairly large doses Subcutaneous or intravenous ad- 
ministration of iron appears to have no advantages over the oral route and 
m some cases may be dangerous There appears to be no advantage in giv- 
ing salicylates intravenously as there is sufficient evidence to indicate that 
their irritative properties are central rather than local 

Sulphur and gold have been disappointing m our experience but we have 
noted some beneficial effect with massive doses of vitamin D 2 

Results of Treatment 

It appeared worth while to correlate the time of treatment with the 
results In addition, follow-up inquiries were sent to all of these patients 
to determine their progress since discharge These follow-up reports came 


Table V 

Results and Duration of Treatment 


Progress 

Number of 
Patients 

Per cent 

Duration 
of Treatment 

No improvement 

35 

12 82% 

4 88 months 

Slight improvement 

28 

10 68% 

4 53 months 

Moderate improvement 

94 

34 18% 

7 95 months 

Marked improvement 

116 

42 30% 

8 20 months 


Tablf VI 

Results of Follow-Up Reports 





Reported Condition 1-6 Years Later 



Number 








Reporting 

Worse 

Same 

Improved 

Well 

Died 

Patients showing slight or no 

im- 







provement on discharge 
Patients showing moderate 

to 

21 

9 

8 

3 

1 


marked improvement on 
charge 

dis- 

87 

9 

18 

30 

28 

2 

Total 

103 

18 

26 

33 

29 

2 


in after an elapsed interval of from one to six j^ears and in most of the 
cases the elapsed time was longer than two years 

Out of this group of 273 patients 23 5 per cent or 63 patients exhibited 
little or no impro\ ement during an average treatment period of 4 6 months 
One to six years later follow-up reports on 21 patients of this group were 
as follows nine w r ere w r orse, eight remained the same, three were better 
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and one was well The remaining 76 5 per cent or 210 patients exhibited 
moderate to marked improvement on discharge Six per cent or 12 patients 
of this group were well when dismissed The aveiage duration of treat- 
ment was 8 1 months Follow-up reports one to six years after discharge 
on 87 of these patients were as follows 9 w ere worse, 18 weie the same, 
30 weie improved, 28 well and 2 were dead 

These results indicate that of the 76 per cent of the patients treated 
who exhibited moderate to maiked improvement on discharge, nearly all 
continued to improve in the years following Some were entirely free from 
their arthritis and a few were worse Out of the group (23 per cent) who 
showed no improvement nearly all were worse or the same, a few were 
better and only one was well It is interesting to note that the average 
treatment time of those who exhibited moderate to marked improvement 
w as eight months as compared to four months f oi those who showed little oi 
no improvement We feel that the length of treatment is an important 
factoi Patients should understand at the beginning of treatment that the 
course is long and will requite not a few but many months of painstaking 
treatment It is hoped that the time will come when we can treat this ter- 
rible disease throughout its entire course 

Summary 

Admission data on 343 cases of chronic atrophic arthritis may be briefly 
summarized as follows (1) Chronic atrophic arthritis tuns a more or less 
progressive course unless treated (2) The percentage of these patients 
(60 06 per cent) who showed deformities is greater than that of patients 
who did not (3) All ages and both sexes were affected, the females more 
fiequently than the males and the highest incidence w'as m the third and 
fourth decades (4) Focal infections w^ere found in 57 73 per cent of these 
patients In 80 per cent of these cases the foci were found alone or m 
combination from the respiratory tract up Foci m the throat or pharynx 
w r ere those most commonly observed, followed by foci m sinuses, gingival 
tissue, teeth and respiratory tract m their respective order In the remain- 
ing 20 per cent of the cases there were infections of the urinary tract in one- 
half , and m the remaining cases, infections of the female pelvis, prostate, 
gall-bladder and colon, occurring m the order of frequency given The 
organism most frequently found w r as a streptococcus of the hemolytic type 

The treatment of this disease involves a detailed plan embracing physical 
therapy, heliotherapy, dietotherapy, climatotherapy, treatment or removal 
of focal infections, rest both local and general, the prevention and correction 
of deformities, bacterial antigens and vaccines, mild analgesic and anti- 
anennc drugs and blood transfusions 

With such a plan /6 48 per cent of the patients treated were discharged 
model ately to maikedly impioved after an average treatment period of eight 
months Of tins group 6 per cent were entirely well One to six } r ears 
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later nearly all this group had maintained their improvement, or were well 
(33 per cent), and a few were worse In the remaining 23 52 per cent 
of patients little or no improvement was noted on discharge aftei a treatment 
penod of four months Follow-up on these cases indicated that most of 
them were the same oi worse while a few had improved This indicates 
that treatment of aithntis involves many therapeutic factois which must 
be earned over a sufficient length of time befoie the maximum benefit can 
be derived And, finally, that there is a certain peicentage of patients who 
become worse oi who are not benefited by treatment It is the problems 
of this group paiticularly that should be the object of further reseaich Pei- 
haps it is m this group that detailed study of the “ soil ” will give more in- 
formation than the study of the “ seed ” 
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TUMORS OF THE PULMONARY APICES AND AD- 
JACENT REGIONS INVOLVING THE 
BRACHIAL PLEXUS > 

By Harold C Habein, MD.FACP, Joseph M Miller, M D , and 
John C Henthorne, M D , Rochester , Minnesota 

Tumors which have their origin at the apices of the lung, or m the 
lower portion of the neck just above the clavicle, have aroused considerable 
interest in the past 13 years A number of papers recently have appeared, 
including reports of cases that have been similar to those m the original 
group reported by Pancoast in 1924 

The tumors, Pancoast reported, occurred at the apices of the lungs and 
produced a characteristic group of clinical symptoms Pancoast considered 
this type of tumor to be a distinct clinical entity and gave it the name, 
“ superior sulcus tumor ” In 1932 he reported four more cases His 
criteria for diagnosis were (1) roentgenologic evidence of a new growth 
at the apex of the lung, (2) homolateral pain referred along the distribution 
of the involved nerves of the brachial plexus, (3) atrophy of the small 
muscles of the hand of the side affected, (4) early development of a homo- 
lateral Horner’s syndrome, (5) roentgenologic evidence of destruction of 
adjacent ribs and vertebrae 

Pancoast first thought these tumors to be of pleural origin but later 
he considered that they might be branchiogemc, arising from the fifth 
branchial pouch It may be noted, at this point, that several conditions may 
pioduce the symptom-complex of pain of the homolateral shoulder and arm 
and cervical sympathetic paralysis, such conditions are neoplasm of the 
spinal cord, meninges, or cervical vertebrae, or cervical ribs or trauma 
Cervical sympathetic paralysis alone may be caused by tumors of the neck, 
aneurysm, enlarged lymph nodes, mediastinal neoplasm, tuberculosis, and 
trauma 

To date, 34 cases of this unusual syndrome have been reported, 26 more 
or less completely It is interesting, however, that Hare, in 1838, in addi- 
tion to describing a peculiar condition of the eye, which Horner later 
elaborated, also gave particulars of a “ glandular scirrhus m a male”, the 
picture closely paralleled that discussed here 

Excerpts from Hare’s paper follow “ He had been attacked a month 
before with pam, tingling, and numbness along the course of the ulnar nerve 
of the left arm, which was most severe at the elbow, where there had also 
been some swelling and redness There was, besides, pain through the 
left shoulder, extending across the chest to the opposite side, and upwards 
to the left eye and teeth of that side The tongue was clean, appetite 

good, no cough or plnsical sign of pulmonary disease After a 

* Submitted for publication August 19, 1937 
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careful examination, the only cause that could be discovered to account for 
his symptoms was a small tumor, situated m the ‘ inferior triangular space ’ 
on the left side of the neck, which it was possible might be producing some 
pressure on the origins of the nerves going to form the brachial plexus 
In addition to the foregoing symptoms the pupil of the left eye be- 
came contracted and the levator palpebrae ceased to perform its office ” 

Postmortem inspection revealed “ a glandular scirrhus ” at the base of 
the neck, which involved the major structures of that region, and extended 
downward into the superior mediastinum The pathology and the origin 
of the “ scirrhus ” were not recorded 

This century-old report justifies the conclusion that tumors, whether 
primary m the cervical region, such as those arising from the fifth branchial 
pouch, or from the pulmonary apex, or metastatic cervical tumors, or neo- 
plasms that infiltrate the cervical region from nearby structures will produce 
the characteristic group of symptoms and signs to which Pancoast called 
attention A brief review of the literature shows that m Paucoast’s cases 
6 and 7 the symptoms may have been caused by metastasis from a car- 
cinoma of the uterine cervix The question of metastatic tumor may again 
be raised concerning the first case reported by Browder and DeVeer, while 
their fifth case was one of thymic carcinoma Frost and Wolpaw reported 
an instance in which a sympathoblastoma arising from the inferior cervical 
ganglion was the etiologic agent A squamous cell carcinoma of unknown 
origin was the cause of the “ Pancoast syndrome,” as reported by Graef and 
Steinberg 

General agreement now exists that the symptoms presented by a prim- 
ary apical tumor are far different from those expected from a neoplasm 
situated at the tracheal bifurcation Usually the symptoms of hilar tumor 
are cough, hemoptysis, recurrent attacks of fever and loss of weight If 
there is a history of unexplained pain in the thorax or shoulder, the lungs 
and cervical region should be carefully examined for tumor 

To produce the Pancoast syndrome, the neoplasm must involve the 
brachial plexus, which has its origin m the fifth, sixth, seventh, and eighth 
cervical, and first thoracic segments of the spinal cord Lesions which 
affect the ulnar nerve, which arises from the eighth cervical and first 
thoracic segments and traverses the medial cord of the brachial plexus, will 
implicate the small muscles of the hand The sympathetic supply to the 
face and eye arises from the upper thoracic segments Horner's syndrome, 
m which there is paralysis of the dilator fibers to the iris and of the superior 
tarsal muscle, thus causing ptosis of the eyelid, and paralysis of Mueller’s 
retro-orbital muscle, thus causing enophthalmos, is produced in the cases 
under discussion by neoplastic involvement of, or pressure on, the cervical 
sympathetic chain, which lies anterior to the cervical vertebrae Sweating 
is absent over the region of distribution of the affected nerves and a high 
cutaneous temperature and hyperemia are found m the same region 
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Case Reports 

Case 1 A white woman who presented many of the typical features of this 
syndrome, recently was observed at The Mayo Clinic The patient was 64 years 
of age and was admitted with a history of dull, aching pain of six months’ duration , 
the pain was m the left side of the thorax and extended to the left shoulder and 
arm One year before her admission she had noted that her left eye was somewhat 
smaller than her right eye (figure 1) Diplopia had been present at intei vals 
during this period For six months she had noticed weakness, tingling and numb- 
ness of the left hand She had lost SO pounds (23 kg ) Cough, bloody expectora- 
tion and fever were absent 



Fig 1 Homer’s svndrome 


Physical examination rev ealed left enophthalmos, narrowing of the palpebral 
fissure and unequal pupils, the right pupil was larger than the left The ocular 
fundi were normal The head was inclined to the right and the left supraclavicular 
fossa was fuller than the right Left cervical and axillarj lymph nodes were en- 
larged and firm The thvroid gland was normal in sire but the trachea was to the 
right of the midline Larjngoscopy revealed normal vocal cords Slight pulsation 
w as present under the left clav icle 



TUMORS OF THE PULMONARY APICES 


1809 


Pulmonary percussion reiealed left apical dullness On auscultation, bronchial 
bieathin g, but no rales, were heard m the same region The remainder of the pul- 
monary fields was clear and evidence of pleural fluid was absent 

Definite enlargement of the areas of dullness over the heart and great vessel 
dullness also were present A loud, systolic murmur was audible at both the apical 
and aortic areas, this was accompanied by a thrill over the great vessels Blood 
pressure, read on the right arm, was 110 mm of mercury systolic and 70 diastolic, 



Fig 2 Shadow in left apical region 


a reading could not be made on the left arm because of extreme hyperesthesia The 
ladial pulse was definitely stronger on the right 

Pelvic examination revealed a cystic mass on the right, about 8 cm in diameter, 
and this was considered benign 

The left interosseous muscles, the extensor muscles of the wrist and the biceps 
braclin were definitely w r eah Examination of the blood disclosed moderate anemia 
and negative Kline, Kahn, Hinton, and Wasseimann tests 

There w 7 as a large, radiopaque area in the left apical region, continuous with 
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the shadow of the gieat vessels (figure 2) Apparently the ribs or vertebrae were 
not involved bv a neoplastic process Definite thickening of the apical portion of 
the parietal pleura, extending to the fourth rib posteriorly, was seen under the 
1 oentgenoscope 

Necropsy was performed one day after the death of the patient and about io 
weeks after her dismissal from the clinic The most striking pathologic change 
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Carcinoma of upper Jobe of left Jung and pleural implants 


was that the upper lobe of the left lung was entirely replaced by a firm, white tumor 
which extended anteriorly or er the pericardium and about 2 cm to the right of 
the median line (figure 3) The tumor also extended into the neck, lateral to the 
left lobe of the thyroid gland, where it invaded the left subclavian vein and brachial 
plexus The bodies of the se\ enth cervical and first thoracic vertebrae were involved 
in the neoplastic process The main tumor measured 17 b> 17 by 15 cm The 
cut surface was pinkish white, mottled with scattered yellowish areas of necrosis 
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There was extensive metastasis to the pleurae of both lungs and to the lnlar nodes 
The liver also was the site of metastasis Of further interest were calcareous 
changes m the aortic valve ring and a right parovarian cyst which had given rise 
to clinical physical signs Terminal phenomena had consisted of severe cystitis, 
bronchopneumonia and left empyema There was rather extensive chronic tubercu- 
losis of nodes at the lulus of the lungs and there were tuberculous masses, apparently 



Fig 4 Nerve of brachial plexus invaded by carcinoma 


quiescent, of the liver and spleen Microscopically the tumor was a squamous cell 
carcinoma Figure 4 represents a section of the tumor as it involved the nerve 
bundles of the brachial plexus Sympathetic nerve fibers also were involved 

Case 2 A second case which illustrates the point that any neoplastic involve- 
ment of the brachial plexus will produce the characteristic symptoms is that of a 
white man (figure 5), 61 years of age, who gave the following history He had 
lost 60 pounds (27 kg ) and considerable strength in about 10 months preceding his 
admission at the clinic He had had moderate pain m the left lower part of the 
thorax, but cough or hemoptysis never had been present The left pleural cavity 
has been aspirated 10 times m two months, the greatest amount of fluid obtained 
at any one time had been 84 ounces (2520 c c ) The fluid was the color of honey 
and did not contain blood that could be detected macroscopically Guinea-pigs had 
been inoculated to determine if the fluid contained acid-fast microorganisms, 
results had been negative Four months prior to the time of admission the man 
had noted a somewhat tender, firm mass m the left side of the thorax Pain m the 
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left elbow had been present at n regular intervals foi three months and the left arm 
had become weak There had been no numbness or tingling of the left upper 
extremity 

The patient was somewhat emaciated The left pupil was slightly smaller than 
the right and enophthalmos, grade 1 , was present A large, solid mass extended 
from the left axilla to the crest of the left ilium Resonance ovei the left lung was 
diminished, tactile fremitus was absent, and breath sounds were distant The right 
pulmonary field was normal Heart sounds were of fair quality and muimuis were 



Fig S Appearance of patient and extent of lesion 


not heard Hie h\er was enlarged so that it extended as far as the width of three 
fingers below' the costal margin but the spleen w'as not palpable Hie left axillary 
and the inguinal ljmpli nodes on both sides v'ere enlarged and firm On rectal 
examination, the nodes at the bifurcation of the aorta also v'ere found to be enlarged 
Moderate atropln of the left interosseous muscles was present 

Stereoscopic roentgenograms of the thorax ga\ e e\ idence of density throughout 
the lower two-thirds of the left lung, apparently without displacement of the heart 01 
mediastinum Veij slight anemia was present but the sedimentation rate was 
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elevated to 60 mm per hour Examination of a stained blood smear did not disclose 
myeloid immaturity 

Microscopic examination of a lymph node removed from the left axilla revealed 
the process to be an adenocarcinoma, grade 3 (figure 6) 

In table 1, the majority of the completely reported cases are summarized 
Among other cases about which incomplete details are given are the fol- 



Fig 6 Microscopic appearance of the left axillary lymph node 

lowing Tobias reported four cases m which pulmonary neoplasm involved 
the brachial plexus The symptoms m another case he cited were owing 
to a metastatic tumor, the origin of which was the stomach Jacox cited a 
case of Fried, in which many of the features discussed were exhibited 
Sterner and Francis reported incompletely a case of a white woman, 62 years 
of age, who had thoracic pain owing to a medullary type of pulmonary 
carcinoma with involvement of ribs Lloyd, and Crile and Kearns made 
biief reference to the subject m their respective articles Guilhon and 
Sterne, in addition to reviewing the literature, added a case of their own 
In their report they also give the details of a case of A Ricoldoni, who 
published six years before Pancoast’s first contribution The report is 
incomplete, but an apical pulmonaiy tumor caused paralysis of the muscles 
innervated by the eighth cervical and first thoracic nenes Pain also was 



Table I 

Summarv of Completely Reported Cases 
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Squamous cell carcinoma 

Adenocarcinoma 

Undifferentiated type of 
carcinoma 

Epidermal carcinoma 

Squamous cell carcinoma 

Medullary carcinoma 

Squamous cell carcinoma 

Squamous cell carcinoma 

Squamous cell carcinoma 

Thymic carcinoma 

Sympathoblastoma of in- 
ferior cervical ganglion 

Squamous cell carcinoma 

Squamous cell carcinoma 

Alveolar carcinoma, 
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Not stated 
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I eft apex 

Right apex 

Left apex 
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ply to face 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

o 

o 

+ 


+ 

Not stated 

+ 

Weakness of 
right up 
per ex- 
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Pain 
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Pain 
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* Patient presented clinical and roentgenologic findings in every way typical of those described by Pancoast 
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present over this area and a Horner's syndrome was found Pulmonary 
signs were not present Necropsy confirmed the clinical findings 

Summary and Conclusions 

1 Two cases of Pancoast’s “ clinical sjTidrome ” are presented and 
available published reports of cases are summarized 

2 Certain definite chaiacteristics of these cases, owing to involvement 
of the brachial plexus are (a) pain in the thorax or the arm, or both, (b) 
cervical sympathetic paralysis, (r) weakness or atrophy of the muscles of 
the extremity affected 

3 Absence of a history of cough, hemoptysis, and recurrent chills and 
fever does not militate against a diagnosis of primal y pulmonary neoplasm 
This point is well illustrated by the first case cited 

4 In all cases m which there is obscure pain m the shoulder and in 
which other parts aie negative to examination, roentgenologic examination 
of the thorax should be made, especially if evidence of cervical sympathetic 
paralysis is present Pulmonary neoplasm is not to be immediately ex- 
cluded because of lack of the usual symptoms 

5 Metastasis from tumors at any point in the body, if they involve the 
biaclnal plexus, will produce the characteristic chain of symptoms noted 

6 The available reported cases of this syndrome are briefly summarized 
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CIRCULATION TIME AS A DIAGNOSTIC AID IN 
HYPERTHYROIDISM " 


By Samuel J Goldberg, M D , F A C P , Philadelphia, Pennsylvania 


The satisfactory results of present day treatment of hyperthyroidism 
make it essential that an accurate diagnosis be made before the late effects of 
the disease damage the heart and other viscera The widespread use of 
basal metabolism equipment indicates the acceptance of this principle by the 
medical profession 

It is well known, howevei, that mci eased basal metabolism is not a hi ays 
synonymous with hyperthyroidism There aie a number of conditions 
which may at one time or another m their course exhibit such elevations in 
metabolism This may be noted in heart failure, in some cases of hyper- 
tension, during the course of fevers, leukemia, pol) cythenna, and m certain 
emotional states with or without evidence of disturbance of the -vegetative 
neivous system 

The converse, hyperthyroidism with normal basal metabolism, is more 
larely met with Nevertheless, genuine instances have been repoited in 
which the basal metabolic rate has been normal throughout the entire com se 
of the disease 1 Likewise, the diagnosis m an otherwise typical case may be 
tempoiarily obscured by the effects of previous iodine therapy These con- 
siderations indicate the need for other methods of appioach, in evaluating 
the state of thyroid function, than a study of the metabolism alone 

The woik of Hurxthal 2 and others has established the fact that the 
cholesterol content of the blood plasma bears a somewhat approximate in- 
verse relationship to the degree of thyroid function While this is not al- 
together reliable m the individual case, it is generally agreed that in myxe- 
dema the blood cholesterol is usually elevated, while m cases of severe hypei- 
thyroidism, it is likely to be low The wide range of normal values for 
blood cholestei ol renders this method less useful m the border-line case 

About 10 years ago, Blumgart began his studies on the velocity of the 
blood flow After developing suitable clinical methods foi determining the 
speed of the cu dilating blood, he was able to demolish ate that there is a 
slowing of the pulmonary blood flow in myxedema and an increased rapidity 
of flow m thyrotoxicosis 3 The latter is reflected clinically m the increased 
pulse rate, pulse pressure, and stroke \ olume of the heart in hyperthyroidism 
A partial explanation of the need for this increased blood flow is in the in- 
creased oxygen demands of the tissues in this disease The red blood cells 
must be transported to and from the pulmonary capillaries with greater 
velocity in order to carry to the tissues the greater quantities of oxygen re- 
quired However, there appears to be an additional circulator} stimulant 


* Received for publication August 24 1937 
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in hyperthyroidism which is not present in other states of increased metabo- 
lism not of thyroid origin The latter conditions show no change m circu- 
lation time 4 

The lack of convenient and practical methods for determining the blood 
velocity delayed the general adoption of this procedure into clinical medicine 
However, there have appeared a number of papers dealing with the circula- 



Fig 1 

tion time m normal subjects, in patients with heart failure, and in instances 
of pulmonary disorders which might be confused with heart failure 5 
Blumgart, 3 Gargill 6 and Tarr, Oppenheimer and Sager 6 have studied small 
groups of cases of thyroid disease from the point of new of the circulation 
time, and have been able to show that the circulating blood flow is more rapid 
in hyperthyroidism When heart failure develops m such cases, the blood 
flow slows up, at first manifesting what appears to be normal velocity, and 
when the heait failure becomes progressively more severe, the readings ap- 
proach those observed m heart failure from other causes It is probable 
that slovung of the blood velocity is the earliest reliable sign of heart failure 
and often precedes the development of symptoms 

In a previous report, I described a simple clinical method for determin- 
ing circulation time, employing calcium gluconate " The patient reclines, 
with the arm at the level of the right auricle, 2 5 c c of 20 per cent calcium 
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gluconate solution,* or 5 c c of 10 pei cent solution, are injected into a vein 
at the elbow as rapidly as possible through an 18 gauge needle The end 
point is that moment at v Inch the patient first experiences an intense sensa- 
tion of heat m the mouth and tongue The term circulation time indicates 
the time required from the arm to the tongue (the moment of injection to 

Comparison of Basal Metabolic Rate, Blood Cholesterol, and Circulation Time in 

Patifnts with Ha itrthyroidism 


Case 

No 

Sex 

Age 

Average 

B M R % 

1 

Cholesterol 

Circ Time 

Remarks 




plus 




1 

F 

39 

30 

148 mg 

9 0 sec 


2 

F 

47 

18 

170 

9 6 


3 

F 

21 

57 


68 


4 

F 

45 

33 


9 2 

Toxic adenoma 

5 

M 

28 

40 

154 

84 


6 

F 

39 

55 

138 

80 


7 

F 

29 

55 


7 2 


8 

F 

40 

15 

200 

100 

Recurrence 

9 

F 

37 

18 


10 8 


10 

M 

39 

35 

142 

86 


11 

M 

39 

46 

134 

92 

Acromegah present 

12 

F 

41 

63 


72 

13 

F 

51 

22 


10 8 


14 

F 

18 

25 

180 

80 


15 

F 

26 

52 


80 


16 

F 

40 

62 

95 

78 

Died before operation 

17 

F 

19 

48 

177 

82 

18 

F 

42 

14 


11 0 


19 

M 

18 

27 

148 

10 6 


20 

F 

19 

9 

169 

74 

Iodine therapy 

21 

M 

59 

25 


86 

22 

F 

46 

35 


88 


23 

M 

44 

27 


90 


24 

F 

40 

15 


11 4 

Postoperative 

25 

F 

23 

25 

160 

82 

Toxic adenoma 

26 

F 

19 

56 

133 

74 


27 

M 

35 

42 


7 7 


28 

M 

54 

19 


10 0 


29 

F 

39 

32 

134 

11 0 

Heart disease 

30 

F 

19 

30 

142 

63 


31 

F 

18 

24 

187 

7 2 


32 

M 

40 

57 

129 

7 0 


33 

M 

65 

35 

146 

10 9 

Rheum heart dis 

34 

F 

— 

43 


7 9 


35 

M 

39 

11 


10 2 


36 

F 

60 

24 

190 

98 


37 

F 

29 

58 

140 

68 


38 

M 

42 

26 

150 

9 8 


39 

M 

36 

38 


80 



the moment of peiception) This conesponds to the path traversed by the 
material through the peripheral venous circuit, through the lungs, to the left 
heart and final]) to the first peripheral arterial capillary bed off the arch of 
the aorta, where it is perceived as a sensation of heat in the mouth It 

* Neocalglucon 20 per cent solution, supplied through the courtesy of the Sandox 
Chemical Works, Inc 
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should be measuied accurately with a stop watch The sensation descends 
lapidly downward, following the path of the arterial circulation In more 
than 500 patients observed dui mg the past two years, we have found this 
method accurate, practical and safe There have been no accidents no im- 
portant subjective discomfort, no venous thrombosis, and no sloughs 


Comparison or Basal Metabolic Rate, Blood Cholfsterol, and Circulation Time in 
Patients with PIiperthiroidism — Continued 


Case 

No 

Se\ 

Age 

Average 

B M R % 

Cholesterol 

Circ Time 

| Remarks 




plus 




40 

M 

40 

6 

252 mg 

10 6 sec 

Iodine therapy 

41 

F 

38 

57 


7 2 


42 

F 

31 

47 


7 8 


43 

F 

42 

39 

163 

90 

Rheum heart dis 

44 

M 

33 

30 

170 

94 


45 

F 

22 

48 


78 


46 

F 

45 

50 

140 

7 2- 


47 

F 

29 

20 

168 

9 6 


48 

F 

42 

33 

200 

8 7 

Tovic adenoma 

49 

F 

40 

39 


84 


so 

F 

— 

43 


8 1 


51 

F 

24 

33 

1 39 

88 


52 

M 

24 

40 


8 2 


53 

F 

53 

29 

210 

11 2 

Toxic adenoma 

54 

F 

53 

37 

122 

90 


55 

M 

41 

27 


12 0 

Liver enlarged 

56 

F 

36 

42 


83 


57 

F 

34 

15 

130 

86 

Recurrence 

58 

F 

35 

45 

135 

7 8 


59 

F 

58 

32 


82 


60 

F 

36 

30 

154 

96 


61 

F 

— 

14 


9 8 

Iodine therapy 

62 

M 

23 

16 

198 

10 2 

Mild symptoms 

63 

F 

33 

54 


70 


64 

F 

18 

32 


90 


65 

F 

40 

30 


98 

Early heart failure 

66 

F 

36 

61 

250 

64 


67 

F 

39 

20 


10 0 

Thyroid overdosage 

68 

M 

29 

24 

151 

84 

Thyroid overdosage 

69 

F 

30 

19 


94 

Toxic adenoma 

70 

F 

24 

18 

208 

9 6 

Toxic adenoma 

71 

F 

22 

27 


75 


72 

F 

40 

24 


90 



Average Circulation Time of 72 cases 8 8 ± 0 9 seconds 


In our previous report, we established the normal arm to tongue circula- 
tion time m 60 patients to range from 10 to 16 seconds, with an average 
normal of 12 5 ± 1 0 seconds These tests were not performed under basal 
conditions, but a short period of rest m the reclining posture was required 
It was found that the pulse rate did not influence the circulation time, as 
cases of paroxysmal tachycardia showed normal blood velocity, but that, m 
common with metabolism tests, it was occasionally affected by emotional 
states, particularly appiehension Under these circumstances, the reading 
may be verified on the following day Normal circulation speed was found 
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in hypertension, bionchial asthma, nephritis with edema, and m well com- 
pensated valvular heart lesions The circulation time was shorter in hyper- 
thyroidism, fever and anemia and was prolonged in heart failure and in 
myxedema 

Including the 17 cases previously reported, we now present circulation 
time studies in 72 cases of hyperthyi oidism Most of these patients were 
being prepared for operation and the diagnosis was later proved histologi- 
cally Some were observed m the office at the time metabolism tests were 
being made All patients were carefully studied clinically and by repeated 
metabolism tests In many instances, cholesterol estimations were made 
The average circulation time for the 72 cases was found to be 8 8 ± 0 9 
seconds, the variation being from 6 3 to 12 0 seconds The latter reading 
was encountered in a patient with severe muscular weakness, and an enlarge- 
ment of the liver that could not be definitely attributed to heart failure It 
should be remembered, howevei, that a relative slowing of the circulation m 
a patient with hypei thyroidism of long duration should always arouse a 
suspicion of latent or beginning heart failure In the accompanying table, 
we have indicated the average of the two highest metabolism readings, as 
the circulation time tests were not always done on admission In many in- 
stances, they were not performed until after the patient had begun preopera- 
tive iodine medication Cholesterol determinations are also shown for com- 
parison In the accompanying graph, correlation points have been plotted 
indicating the circulation time and basal metabolic rate It will be noted 
that the values for circulation time and basal metabolism follow a definite 
trend and that the distribution of the majority does not depart widely from 
the mean It would appear on the basis of this evidence that a shortening 
of the circulation time is characteristic of hyperthyroidism, and that there is 
a definite relation between the rapidity of the blood flow and the height of 
the metabolism in this disease 

We have also demonstrated to our satisfaction, although we cannot pre- 
sent the evidence here, that conditions other than hyperthyroidism which give 
an increased rate of metabolism are associated with normal circulation time 
In following some of our thyrotoxic patients after operation, a return to 
normal of the circulation time has been observed In two cases, mild 
myxedema developed some months after operation, and the blood flow be- 
came correspondingly slowed 

Patient 20 was admitted, having recened iodine medication before com- 
ing to the hospital Basal metabolic rate on the following day was plus 9 
per cent A circulation time reading of 7 4 seconds strongly supported the 
original diagnosis of hyperthyroidism Any doubt as to the correct diag- 
nosis was dispelled by the rising metabolism after iodine had been tempo- 
rarily discontinued, by the development of a postoperative thyrotoxic crisis, 
and subsequent histologic study of the thyroid gland 
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Summary 

The calcium gluconate method of detei mining cn dilation time was em- 
ployed m 72 patients with hypei thyi oidism The average rate was found to 
be 8 8 ± 0 9 seconds, as contrasted with an aveiage reading of 12 5 ± 1 0 
seconds m 60 normal subjects Evidence is presented to indicate that the 
circulation time test is useful m the diagnosis of hypei thyroidism The 
test is accurate, simple to perform, and entirely safe, as indicated by an ex- 
perience of more than 500 patients with various clinical conditions It is 
suggested, furthermoie, that a consideration of the circulation time and 
blood cholesterol m addition to the conventional basal metabolism test af- 
fords a more accurate and balanced interpretation of the state of thyroid 
function than dependence on one method alone 
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THERAPEUTIC EXPERIENCES WITH COBRA 

VENOM ’ 


By David I Macht, M D , Phai D , Lit! D , F A C P , 

Bciltimoi e, Maiyland 

Introduction 

The matena niechca of the ancients abounded in prepaiations taken from 
the animal woild Primitive physicians believed that the oigans, secietions 
and excretions of all kinds of animals, including man, possessed mysterious 
medicinal virtues Such animal pieparations therefore figured laigety in 
the materia medica not only of the Egyptian, Assynan and Babylonian but 
also of the Greek and Latin periods and continued to flourish in the kako- 
pharmacy of the Daik Ages Even aftei the Renaissance, at the dawn of 
modern medicine, the old dispensatories and phannacopoeias listed a sui- 
piismgly laige number of “prepaiations” derived fiom the animal world 
To make them more impressive theie weie appended to these prepaiations 
such Greek, Latin and Idebrew names as appeal, for instance, m the 
Pharmacopoeia Londinensis 01 New London Dispensatory of William Sal- 
mon, Piofessor of Physick (London, 1702) When the era of modem ra- 
tional therapeutics and experimental pharmacologv had begun, however, 
most of these preparations were dropped fiom matena medica but in the 
past two decades the medicinal use of animal pi oducts has been 1 evived to a 
gieat extent, largely on account of the developments m the science of endo- 
crinology and the discovery of the vitamins 

Serpents, howevei, have retained a place of honoi in all materia medica 
from tune immemorial In recent years snake venoms have become the sub- 
ject of both experimental laboratory and conti oiled clinical investigation 
Their therapeutic uses fall into three distinct categones One group of 
venoms, composed mostly of the Ci otcihdcie or rattlesnake family, has been 
used empirically in epilepsy A second group of snake a enoms has been em- 
ployed in connection ivith the treatment of blood diseases and used pai - 
ticularly for the conti ol of hemorrhage In this gioup are included the 
American moccasin, Ancistiodon piscwoius, the tiger snake, Notcdus 
scutatus, and the tropical serpent, Vipci i us sc l hi But by far the most in- 
teresting group from the standpoint of pharmacology and therapeutics is 
the \ r enoms of the cobras These haA r e lecened the greatei amount of ex- 
perimental scientific attention and then therapeutic applications are also of 
major importance 

It is interesting to note that in the year 1929 an American physician, the 
former Adolph Monaelesser of Neiv York City, gave the first impetus to the 
study of cobra Aenom This Avealthy phjsician, Avho traveled extensively 

* Read before the annual meeting of the American Therapeutic Socict> m Atlantic Cit>, 
N J , June 4, 1937 
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became interested in the curious case of a Cuban lepei who, instead of suc- 
cumbing to the bite of a poisonous tiopical spider, was relieved of the ex- 
cruciating pains m his arm from which he had long been a sufferer This 
obseivation suggested to Monaelessei the possibility that some animal poi- 
sons might sei ve as pain-relieving agents and he communicated his thoughts 
on this subject to Calmette, distinguished saiant of the Pasteur Institute 
who, far from ridiculing the idea, thought it worth putting to a test 
Monaelesser m collaboration with the French physicians, Oliveira and 
Dumatias, began an examination of snake poisons The three physicians 
finally selected for then special study the venom of the cobia piobably be- 
cause it is richest in those substances to which the name of “ neurotoxms ” 
has been applied These substances, the chemical nature of which is still 
unknown, exert their poisonous effects on the nervous system The results 
the French investigators obtained in their studies with cobra venom read 
like a fairy tale but cannot be recounted here in detail Suffice it to say that 
the scientists of the Pasteur Institute finally reported that injections of small 
and safe dosages of cobra venom effectively relieved severe pam of chronic 
chaiactei and particularly that of advanced and hopelessly malignant tu- 
mors In concluding these introductory remarks, the writer desires to men- 
tion the interesting fact that 800 years ago the famous Hebrew physician 
and philosopher, Maimomdes, the prototype of the physician in Scott’s novel, 
“ The Talisman,” stated in his medical treatise, Ptrque Moslich (ed Vilna, 
1914, chap 9, p 26) that snake venoms were useful in the tieatment of 
tza-ia-ath, or “ leprosy,” and sat -ton, or “ cancer ” 

Cobra Venom as an Analgesic 

Cobra venom was thus first scientifically employed by' scientists of the 
Pasteur Institute, who found it useful in relieving the se\ere pains of ma- 
lignant diseases A number of well-known names are connected with this 
woik and the literature on the subject has been given by the writer m an- 
other paper 1 Stimulated by the reports, the present author began both lab- 
oratory and clinical investigation of the drug In investigating this subject, 
the writer’s object was fourfold he wished (1) to study the phaimacology 
and toxicology of cobia venom according to the latest technical methods, 
(2) to prepare and assay biologically a sterile and safe solution of cobra 
venom for therapeutic use in human patients, (3) to asceitain in carefully 
controlled studies how effectively cobra venom alleviates the severe pam of 
patients with malignant tumors, and (4) to analyze the pharmacodynamic 
mechanism by which the drug produces analgesia or relief of pam, as de- 
scribed by previous writers 

The author performed most of his experiments with the venom of the 
Indian cobra, Naia it ipudians, sent him in the form of dried scales by a col- 
league in India Additional expenments were made with the lenorn of the 
Aft ican cobra, Naia haji, obtained fiom another colleague in Egjpt It 
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may be stated at once that the venom fiom both species acted m the same 
way In connection with clinical studies of cobra venom it was very diffi- 
cult at first to devise a method by which solutions of the drug could be abso- 
lutely sterilized from both aerobic and anaerobic organisms Inasmuch as 
most snake venoms are easily destroyed by high temperatures and soon com- 
mence to deteriorate even at room temperature, special methods had to be 
employed m making the solution of cobra venom Finally, however, there 
was developed in oui laboratory a technic whereby a safe solution of the 
drug can be prepared 

The writer has devoted considerable study to the mechanism of the 
analgesia produced by cobra venom, a subject which he discussed in a pre- 
vious paper and which had heietofore received little attention 2 Some think 
that because that member of a human victim which has been struck by the 
fang of the cobra becomes numb and paralyzed, the venom produces a local 
anesthetic action 11ns is true when an enormous quantity of venom is in- 
jected at one place Such a numbness, however, is in reality a manifesta- 
tion of protoplasmic poison and not, m the strictly pharmacological sense, an 
evidence of the local anesthetic effect produced on the peripheral neivous 
structures The water has definitely established by his experiments that 
such minute quantities of cobra venom as ha\e been employed therapeutically 
in very dilute concentrations, produce no demonstrable local anesthetic action 
either on the sensory or motor nerve endings or on the nerve fibers of the 
ascending or descending peripheral nervous system On the contrary, all 
the writei’s physiological or pharmacological data, derived from expen- 
ments perfoimed m different ways, point to the pam areas in the cerebrum 
as the locus of the analgesia produced by injections of cobra venom Evi- 
dence to support this conclusion has been adduced fiom (1) experiments 
concerning the antipyretic effect produced by cobra venom, (2) studies on 
the antagonism displayed by cobra venom for certain drugs producing epi- 
leptiform convulsions m animals, (3) experimental psychological study of 
the behavior of white rats trained in a circular maze, (4) special quantita- 
tive studies on pam threshold of guinea pigs and (5) special quantitative 
studies on pam threshold of human beings according to methods developed 
by the writer in connection with lus study of opium alkaloids 3 ’ 4 ’ 5 

The conclusion drawn from the various experiments was that cobra 
venom, like opium and its pnncipal alkaloid, moiplnne, relieves pam tluough 
its action on the higher centers of the brain The two drugs exhibited a 
marked difference, however, with regard to what may be styled the “ fourth 
dimension of pharmacodynamics,” namely, the time element involved m all 
pharmacological action a It was found that while morphine relieves pam 
very promptly — that is, that the analgesia it produces is rapid m onset — the 
effect of the alkaloid wears off within a few hours Cobra venom, on the 
contrary, does not induce analgesia rapidly It is usually necessary to give 
an injection of the drug on each of several successive dajs before the anal- 
gesic action is fully developed The analgesia effected by this drug, how- 
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ever, once it is induced, lasts much longer than that of morphine In a 
separate paper the writer has described biochemical experiments which re- 
vealed that morphine is rapidly oxidized by fresh brain tissue m viho and 
by the oxidative processes of the brain m vivo, whereas cobra venom re- 
mains unchanged in the brain tissue of animals injected therewith for a much 
longer time 7 and its therapeutic action is therefore of longer duration 

Clinical Experiences 

The usual dosage of cobra venom recommended by the writer is fhe 
mouse units A mouse unit is the quantity of cobra venom solution re- 
quired to kill a white mouse weighing 22 grams within 18 hours after its 
mtraperitoneal injection with the drug Foreign investigators have em- 
ployed much larger doses, 8 but the writer deems it wiser to begin with small 
therapeutic doses and to study each clinical case carefully before the optimum 
dosage for the individual patient is established Five mouse units is a dose 
below the average and certainly quite innocuous Cobra venom is not as 
poisonous as some well known alkaloids and e\ en less toxic than the glucoside 
ouabain, which is generally regarded as but a heart stimulant 9 Of course, 
there is no difference between drug and poison Every drug may under cer- 
tain conditions become a poison and, vice veisa, almost every poison ma\ oc- 
casionally become a useful medicinal agent It is the writer’s usual pro- 
cedure to first inject but one half the contents of an ampule, or 2 x /z mouse 
units On the following day, a whole cubic centimeter (5 mouse units) is 
injected Similar doses of 5 mouse units each are injected for several suc- 
cessive days until a definite analgesia is noted or a conti amdication for the 
use of the drug is encountered In the writer’s experience the latter sequel 
is very rare Once analgesia has been established, patients may usually be 
kept comfortable with two or three injections of 5 mouse units each a week 
The writer has personally administered two such injections twice a week to 
patients with advanced and hopelessly malignant cancers for months m suc- 
cession and been able to keep them comfortable by using no other drug than 
cobra venom 

The injections aie given intramuscularly Local reactions have been 
unimportant 

In the subjoined table are classified the pathological conditions m which 
cobra venom has been employed by various physicians in collaboration with 
the writer He is especially grateful for the cooperation of Dr Curtis F 
Burnam of the Howard A Kelly Hospital, who was one of the first and 
most interested collaborators in the work, and also for the continued interest 
of the late Dr Joseph Colt Bloodgood of the Johns Hopkms Hospital in this 
connection 1 he clinical studies reported here have been carried on for sev- 
eral years and the writer is unable to name the numerous colleagues who have 
so kindly reported their experiences to him 
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Table Showing Classification of Cases 


Cancer of breast 20 

Cancer of uterus 35 

Cancer of rectum 13 

Cancer of jaw 13 

Cancer of bladder 7 

Cancer of retroperitoneal 
tissue 6 

Cancer of lungs and medi- 
astinum 6 

Tumor of bone 5 

Epithelioma 4 


Cancer of Fallopian tubes 1 
Total number of cases studied 


Cancer of ovaries 4 

Cancer of tongue 5 

Cancer of floor of mouth 3 
Cancer of primary glands 5 
Cancer of prostate 5 

Cancer of penis 1 

Cancer of spine 5 

Cancer of thyroid 2 

Cancer of tonsils 2 

Cancer of antrum 1 

Cancer of larynx 1 

Cancer of intestines 3 


Cancer of stomach 2 

Cancer of orbit 1 

Myxolipoma 1 

Intestinal adhesions 1 

Pyelocystitis 1 

Raynaud’s disease 1 

Angina pectoris 2 

Arthritis 10 

Tic douloureux 6 

Other neuralgias 10 

Morphinism 3 

Parkinson’s disease 15 


200 


Of the 185 cases enumerated in the table (15 cases will be discussed sepa- 
lately), 70 per cent showed definite relief of pain and in 10 per cent more of 
the cases some slight relief of pam was manifested Twenty per cent of the 
total number either expenenced no relief at all or were doubtful One half 
the 70 per cent of patients that were definitely relieved showed marked im- 
provement in their general condition and could dispense with other medica- 
tion The series of cases reported here is larger than that discussed for the 
first time before the National Academy of Sciences, and the therapeutic re- 
sults obtained agree admirably with those described by Professor Saenz of 
the Pasteur Institute, who wrote the author as follows 

Monsieur et Cher Confrere En ce qui concerne le traitement tlu cancer par le 
vemn de cobra, un fait est desormais acquis ll a une reelle action anesthesiante dans 
70 pour cent des cas traites Nous lie pouvons pas dire le meme chose au sujet de son 
action curative car inalheureusenient les cas studies sont peu nombreux et ne permet- 
tent jusqu’a present d’aucune conclusion 

It will be noted that Professor Saenz claimed that 70 per cent of his cases 
experienced relief or “ anesthesia ” and that he adds that cobra venom is 
but a symptomatic therapeutic agent and not a curative drug although stud- 
ies on the effects of venoms on experimental tumors in lower animals are 111 
progress m European laboi atones 

Similar experiences have been described by Kirschen, 10 who summarizes 
his findings as follows 

Cobra venom injections were given 23 patients suffering from inoperable and in- 
curable carcinoma of the gastrointestinal organs There were 15 stomach cases, 
three lung cases, three intestinal cases and two breast carcinomata Ihe effect of 
tieatment in most cases was to reduce pain and improve the general condition of the 
patient Improx ement m general condition and increase in strength xx ere ascribed to 
control of pam Morphine was reduced to a minimum and appetite was restored so 
that patients could take nourishment , in that xvay their wasting was checked The 
analgesia, followed by no narcotic by-effect or mental depression, undoubtedly ex- 
erted a fax orable psychological influence on the patients The author states in con- 
clusion that he would dislike to miss a single opportunity to use cobra xenom in the 
treatment of inoperable and recurrent cancer and agrees xvitli Korbler xvith regard to 
the therapeutic results obtained with this drug 
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It would require loo much space to describe in detail here all the cases which 
have been collected by the writer or to note the impressions concerning cobra 
venom treatment sent in by various physicians, but a few citations on this 
subject may be appropriate The following intei esting account is taken 
from a letter written by a colleague in the middle West who was originally 
very skeptical regarding the analgesic virtues of cobra venom 

Patient has been in a hospital for far-advanced cancer patients for one year — 
carcinoma of the cervix; with recto-vaginal fistula She has had considerable pain 
about the rectum which was not relieved by an alcohol mtraspinal injection done sev- 
eral months ago We had given her narcotics twice to the point of addiction, then 
took her off them But they had soon again to be given in increasing quantities 
Just before March 6, 1937, she received morphine (% gr ) and dilaudid (Vm gr ) 
every two hours , and she was quite nervous, irascible and hard to handle For se\ - 
eral months her appetite was poor and all her vegetables and other food had to be 
strained twice before she would touch them Though she had rectal incontinence, 
she seemed constipated and her abdomen was tense 

Snake venom was started March 6 One half an ampule was gnen the first day 
and then one ampule a day for five days, after that the drug was given every other 
day until she had had six more injections Not much effect was noticed until about 
five injections had been given but since then she has been a different person The 
narcotics were gradually lessened so that now she receives a grain or % grain of 
codem at night and nothing else She has had no snake venom injections for six 
days now Her appetite has improved, so that now she eats anything and the nurses, 
and the director m charge, asked me to express to you their gratitude especially be- 
cause they do not have to laboriously prepare all her food 

The subjoined lines from a resident physician of an eastern hospital indicate 
the efficacy of cobra venom solution in relieving pam caused by bone affec- 
tions 

You will recall that some time ago you sent me 10 ampules (5 mouse units) of 
cobra venom with the request that I use it as an analgesic in cases of intractable pain 
Thus far, I have been unable to use it on cases of coronary thrombosis, as you sug- 
gested, but have succeeded in prevailing upon our surgeon-in-clnef to permit me to 
use it in the case of one of our graduate nurses who has an adamantinoma of the jaw 
with secondary staphylococcal infection, producing an osteomyelitis In her case 
opiates (morphia, pantopon, dilaudid, etc ) had very little, if any, effect m alleviating 

the severe pam accompanying her condition, and it was because of this that Dr 

permitted the house staff to use the cobra venom Our results with it have been 
nothing less than remarkable, and I feel that you should know about them 

After a preliminary dose of 2 5 mouse units, she received 5 units daily for two 
days At the end of this time she became rather stuporous, so that cobra venom was 
discontinued for three days Then it w'as begun again m doses of 2 5 mouse units 
(0 5 cc), and she has been receiving this dosage every two days It has relieved 
her pain almost entirely, and for the first time m her clinical course of almost a year 
here at the hospital, she has had sedation and rest No narcotics have been given in 
conjunction with the cobra venom At night she receives nembutal, from 1 5 to 3 0 
grains, and this has been sufficient recently to induce sound sleep 

Again, a physician on the Pacific coast, who has used many ampules of cobra 
venom solution, states that the drug has pro\ed highly satisfactory in the 
treatment of cancer cases suffering much pam 
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In cancer patients the relief has been highly satisfactory, and the injections have 
not appaiently been required oftener than every two to four davs, an average of about 
three days 

In severe arthritis — chronic hypertrophic and atrophic — the results have been 
fully as good as “ one could expect ” In all pei sons there was surcease from mental 
depression, which relief lasted from two to five or six days 

The following excerpt is taken from the letter of a Canadian physician who 
treated a confrere for advanced carcinoma of the rectum This case was 
remarkable m that the patient survived for many months, kept comfortable 
by regular injections of cobia venom solution 

We are pleased to advise you as to the progress of the case of Dr S Prior 

to the injection of cobra venom he was receiving as much as 4 H M C ’s number one 
with quarter grain of morphia added at times He received the first ampule of cobra 
venom February 19 with no untoward effects noted Phis was repeated the following 
day and again on the 21st During the first few days we had to resort to narcotics 
only occasionally By the third day his relief from pain was almost absolute Since 
Ins third injection there has been complete and lasting disappearance of his previously 
excruciating pain It was observed that for a few days following the third injection 
he lost his sense of taste, this, however, has returned 

The subjoined report concerns one of the unfortunate sequelae of radiation 
treatment m cases of malignant disease This patient had a cancer of the 
roof of the mouth and was vigorously treated with radium, which caused 
complete disappearance of the malignant tumor but resulted in a persistent 
and extremely painful ulcer on the same surface The patient’s son, himself 
a physician, describes the results of cobra venom therapy as follows 

May I begin by saying that I can never thank you enough for the cobra venom 
you sent me for my father I would have reported my results to you before this had 
not my father’s condition been very poor for some time following the sudden death of 
my mother However, at the present writing he is almost his old self again He was 
in my office today, having driven himself in from the country, a distance of about 16 
miles (incidentally, to have a plate adjusted bv the dentist) His condition had so 
markedly improved after the first 11 injections of cobra venom that when he received 
m addition two more doses fiom the last lot you sent, all pain subsided and I saw’ no 
need to give him anv more The ulcer m the roof of his mouth has completely healed 
but has left an opening through the hard palate Practically all tenderness has 
vanished so that he can wear a plate made to cover the opening with much comfort 
There are no signs of any malignancy and I feel that he has almost completely re- 
co\ered, anyw’ay, Ins improvement appears to continue 

While cobra \ enom was chiefly advocated m casts of hopelessly advanced 
malignant tumors and their metastases, the writei during the past year or 
two has become interested m extending its use to the treatment of certain 
noil-malignant conditions Included among these are severe neuralgias 
like tic douloureux, cases of chronic arthritis which could not be relieved 
except b} narcotics, and cases of angina pectoris with subacute, long-lasting 
paroxysms of pain The number of arthritis cases treated with this drug is 
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still not large enough to warrant discussion although considerable relief of 
pain has been obtained in some instances 

Finally, the writer wishes to add a word as to a new indication for 
therapy with cobra venom While he was studying a series of chronic 
arthritis cases and endeavoring to relieve their sufferings with various non- 
narcotic drugs, two patients afflicted with advanced Parkinson’s disease 
with conti actures and severe arthritic pains came under his observation 
through the courtesy of a colleague It was deemed advisable to try the 
effect of cobra venom (m place of a host of antipyretics and codeine, to 
which they had become accustomed) on these two patients To the surprise 
of attending physicians, cobra venom not only relieved the pain but also 
relaxed the rigidity of the muscles and produced a general amelioration of 
the patients’ symptoms This finding prompted a search for cases of Park- 
inson’s disease, particularly those with marked pam and rigidity Fifteen 
such cases have already been studied and it may be stated that the spasticity 
and pam of half that number have been definitely relieved The number of 
cases thus treated is still too small to warrant any general conclusion but 
certainly stimulates further study on the subject * 

The modus opeiandi of the drug in such cases is probably a complex one 
(1) The analgesic action of cobra venom certainly plays a role, (2) the 
anticonvulsant property of the drug may play a role, and (3) it is quite 
probable that certain peripheral effects of cobra venom described by Ci- 
cardo 11 may also be involved in the mechanism of the drug’s action 

It is well to call attention to the fact that practically all the cases tabulated 
above had been treated, prior to administration of cobra venom, with all 
lands of drugs including such narcotics as morphine, codeine, pantopon and 
dilaudid and in many cases had also been subjected to radiation with roent- 
gen-rays and with radium Very often cobra venom was used as a last 
resort when all the other therapeutic measures had failed, and it is gratify- 
ing to be able to state that in most of such cases the narcotics and other 
analgesic drugs were gradually reduced m dosage and finally dispensed with 
altogether after initiation of the cobra venom treatment 

The question of addiction arising at this point m his discussion, the 
writer wishes to state that up to the present time no signs of addiction, in the 
narcotic sense of the word, have been noted after as much as a year’s treat- 
ment with cobra venom Some physicians, however, have reported that 
their patients’ mental attitude in general had been favorably affected by the 
drug Whether this effect of cobra venom therapy is a true euphoria or 
merely the result of relief from pam and improvement in general condition 

* Since the manuscript of this paper was sent the editor, the use of cobra lenom m 
Parkinsons disease has been further investigated by the writer and other pin sicians Such 
studies have confirmed the original findings concernuig effectiveness of the drug in relieving 
sjmptoms of the Parkinsonian s>ndrome The most important work done in this direction 
has been reported by Drs Ga\ le and Williams in the February issue of the Southern Medi- 
cal Journal, 1938 
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of the patient cannot be definitely asserted In the series he has studied only 
three cases of true morphine addiction have been brought to the writer’s 
attention One of these, a physician who suffered from neuritis, became an 
addict to morphine and dilaudid and came to a Baltimore hospital for treat- 
ment Without the patient’s knowledge, the dosage of the opiate was 
gradually decreased and cobra venom injections were substituted for such 
therapy Finally the patient was taken off narcotics altogether and kept 
comfortable with the cobra venom injections An out-of-town physician 
has reported that he has successfully treated two morphine addicts by com- 
bining injections of cobra venom with those of insulin The drug has so far 
been found to produce no such symptom as morphine or other opiates or 
cocaine effects In some cases it has been found to produce a general 
stimulation and improvement of the patients’ psj che probably through relief 
of pain 

Summary 

The venom of the deadly cobra, in sufficiently small doses and in sterile 
solution, has been found to be an efficient therapeutic agent for the relief of 
pain, particularly that of advanced malignant disease Its use is being ex- 
tended to the treatment of certain chronic non-mahgnant diseases accom- 
panied by a great deal of pain This drug, which is no more poisonous than 
many of the alkaloids and glucosides officially recognized by the medical pro- 
fession, has been successfully used to displace analgesic drugs of the coal-tar 
and narcotic types Like morphine, it depresses pain areas m the cerebrum 
but it differs from morphine in that its analgesia is slower in onset and 
longer in duration than that effected by the alkaloid Modern pharmacology 
and therapeutics have thus lestored the old empirical use of snake venoms 
described by the ancients to a place in the aimamentarium of the piogressive 
physician of today 
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GASTRIC SECRETION IN CASES OF PERNICIOUS 

ANEMIA * 


By Hendrik M Rozendaal, M D , Schenectady, New York, and 
Richard N Washburn, M D , Rochesici , Minnesota 

Many authors believe that achlorhydria is a constant finding in cases of 
pernicious anemia There are, however, a number of reported cases of 
pernicious anemia m which fiee hydrochloric acid was present m the gastric 
contents Alsted was able to collect 32 such cases from the literature 

The cause of the achlorhydria in these cases is unknown Faber was of 
the opinion that achlorhydria is always the result of atrophic gastritis which, 
according to him, is a constant finding in cases of pernicious anemia 
Hurst, on the other hand, emphasized the constitutional factor m achloi- 
hydria The frequent familial occurrence of achloihydria and of pernicious 
anemia, together with Conner’s observation that achlorhydria has a distinct 
tendency to occur frequently among blood relatives of patients who have 
pernicious anemia, supports this view It was Hurst’s opinion that the 
absence of free hydrochloric acid predisposes to the development of inflam- 
mation of the mucous membrane 

There has been much evidence produced to prove that achlorhydria 
usually, if not always, precedes the onset of the anemia by a considerable 
time Riley, Conner, Strandell, Levme and Ladd, Hurst, Faber and Gram, 
and Sturtei ant have reported cases in which achloihydria was found from 
one to several years prior to the onset of symptoms of pernicious anemia 
In Strandell’s series of 20 cases there was only one case in which free hydro- 
chloric acid was found to be present before the development of pernicious 
anemia 

We have leviewed the records of 906 consecutive cases from the files of 
The Mayo Clinic, m which a definite diagnosis of pernicious anemia was 
made Achlorhydria was found m all of the cases This finding corre- 
sponds with the recent report of Sturgis on 600 cases of pernicious anemia 
In none of our cases was there a return of free hydrochloric acid following 
treatment for the anemia This finding is m contrast with that of Hurst, 
who has observed four cases of pernicious anemia in which the secretion 
of free hydrochloric acid returned following treatment of the gastritis 
However, treatment for gastritis was not instituted m any of the cases u r e 
reviewed Jones, Benedict and Hampton have demonstiated improvement 
in the appearance of the gastric mucous membrane during treatment of 
pernicious anemia 

In 36 of the cases a study of the gastric secretion w r as made from two to 
21 jears prior to the onset of symptoms of pernicious anemia In the 
majority of these cases the concentration of hemoglobin w'as determined 

* Submitted for publication Maj 10, 1937 
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and a blood count was made at the time of the first examination The 
findings are recorded m table 1 Those cases in 'which an analysis of the 
gastric contents was made in the tivo years befoie the first appearance of 


Table I 

Clinical Findings m Cases of Pernicious Anemia 


Case 

Age of 
Patient at 
Time of 
First Ex- 
amination, 
Years 

Sex 

i 

Percent- 
age of 
Hemo- 
globin 
(Dare) 

Corpuscles 

Millimeter 

Erythro- 
c\ tes 

per Cubic 
of Blood 

Leuko- 
c\ tes 

Free HC1 
in Gastric 
Contents 
(Method of 
Topfer) 

Years Which 
Elapsed 
Betn een 
Original 
Examina- 
tion and 
De\ elop- 
ment of 
Symptoms 
of Per- 
nicious 
Anemia 

1 

42 

F 




0 

20 

2 

59 

F 

73 

4,440,000 

7,000 

0 

10 

3 

29 

F 

71 

4,950,000 

7,800 

0 

21 

4 

54 

F 

82 


5,700 

0 

5 

5 

37 

M 

79 

4,670,000 

7,300 

0 

11 

6 

42 

M 

81 

4,380,000 

8,400 

0 

3 

7 

34 

M 

78 

4,980,000 

7,900 

0 

10 

8 

51 

F 

70 

4,250,000 

6,700 

0 

7 

9 

46 

F 

76 

4,040,000 

6,300 

0 

9 

10 

57 

M 

75 

4,280,000 

6,500 

0 

8 

11 

55 

M 

70 



0 

3 

12 

68 

M 

70 

3,870,000 

7,500 

0 

5 

13 

44 

M 

85 

5,120,000 

6,400 

0 

13 

14 

53 

F 

80 

4,180,000 

7,100 

0 

17 

15 

49 

M 

79 



0 

18 

16 

54 

M 

75 



0 

10 

17 

39 

M 

74 

4,030,000 

7,500 

0 

6 

18 

39 

F 




0 

21 

19 

58 

M 

75 

4,590,000 

4,500 

0 

5 

20 

65 

M 

75 

4,130,000 

7,700 

0 

2 

21 

55 

M 

71 

4,270,000 

5,500 

0 

11 

22 

30 

M 

81 

4,680,000 

9,400 

0 

11 

23 

65 

F 

75 

4,760,000 

7,000 

0 

11 

24 

44 

F 

78 

4,430,000 

6,300 

0 

5 

25 

55 

M 

80 

4,780,000 

6,800 

0 

4 

26 

48 

F 

65 

4,730,000 

5,700 

0 

5 

27 

41 

F 




0 

16 

28 

54 

r 

62 

3,880,000 

5,000 

0 

3 

29 

65 

M 

80 

4,010,000 

6,400 

0 

3 

30 

35 

F 

73 

4,460,000 

8,800 

0 

10 

31 

56 

F 

84 

4,980,000 

6,200 

0 

12 

32 

46 

M 

85 


8,900 

34 

19 

33 

41 

M 

70 

4,230,000 

6,700 

0 

12 

34 

37 

F 

84 

4,440,000 

6,400 

0 

12 

35 

41 

F 

70 

4,470,000 


16 

17 

36 

54 

M 


4,460,000 


0 i 

] 

! 

2 


s> mptoms of pernicious anemia Mere puiposeh excluded In the last 
column of table 1 is recorded the number of a ears wduch elapsed between 
the first examination of the gastric contents and the onset of sa mptoms of 
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pernicious anemia Only cases m which a clear-cut history of the onset of 
pernicious anemia could be obtained are included 

From a study of these cases it appeals that in 34 cases achlorhydria was 
present from two to 21 years before the first symptoms of pernicious anemia 
developed, and m two cases (cases 32 and 35) free hydrochlonc acid could 
be demonstrated 19 and 17 years, respectively, prior to the onset of pernici- 
ous anemia 

The average age of the patients at the time of the original examination 
was 48 years According to the figures of Vanzant, Alvarez, Eusterman, 
Dunn, and Berkson, about 18 per cent of normal individuals of a correspond- 
ing age group have achlorhydria 

It appears from these observations that achlorhvdria almost always can 
be found a number of years prior to the development of the first symptoms 
of pernicious anemia, and we are in complete agreement with the statement 
made by Strandell, namely, that achylia in pernicious anemia is not a symp- 
tom due to the anemia but a factor of a far more deep-seated character 

It is noteworthy that m this group there are only two cases with achloi- 
hydna (cases 26 and 28) m which microcytic hypochromic anemia was pres- 
ent prior to the development of pernicious anemia In the remaining 3 ^ 
cases the values for hemoglobin and the number of erythrocytes varied within 
the normal range at the time of the original analysis of the gastric contents 
A relationship between simple achlorhydric anemia and pernicious anemia 
has been suggested by the finding of achlorhydria m the two diseases 
Heath, for instance, has reported a family in which some members suffered 
from hypochromic anemia whereas others had typical symptoms of pernici- 
ous anemia Cases in which a transition of simple achlorhydric anemia into 
pernicious anemia occurred have been reported by Witts, Faber and Gram 
and others Faber and Gram said that “ there is such a close relationship 
between these two diseases that we have grounds for assuming a very in- 
timate pathogenetic connection ” It seems to us that the occasional occur- 
rence of these two diseases can be explained on the basis of coincidence, 
and the fact that in the present group of cases only two such instances could 
be found makes us believe that the two diseases form definite clinical entities 

Summary 

Achloih)dria was a constant finding 111 a series of 906 cases of pernicious 
anemia In 36 cases analysis of the gastric contents was performed from 
two to 21 )ears prior to the onset of symptoms of pernicious anemia In 
34 of these cases achlorhydria was found In two cases free hydrochloric 
acid could be demonstrated 19 and 17 years before symptoms of pernicious 
anemia de\ eloped In only two cases was a h)pochromic anemia found at 
the time of the original examination We beliere that pernicious anemia 
and simple achlorhydric anemia are separate clinical entities 
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URTICARIA— A NEW THERAPEUTIC APPROACH - 


By Howard A Rusk, MD, F A C P , and Bruce D Kenamore, M D , 

St Louis, Missouri 

Urticaria is a localized and circumscribed edema of the skin due to 
contraction and distorted osmotic balance in the supeificial capillaries of the 
cutis It has long been considered to be an allergic manifestation, but any- 
one who has dealt with chiomc urticaria has encountered the refractive cases 
which m spite of all types of allergic withdrawals and desensitizations, will 
respond to no therapeutic measuie A number of cases are reported in the 
literature that have continued for man)' years without relief Evaluating 
the allergic factor m the problem is unusually difficult, as this type of case 
gives the poorest response and is most inaccurate as far as skin tests are con- 
cerned , group diets, leukopenic indices, and patch tests are often of no avail 
It has seemed to us that this problem of altered vessel permeability, plus a 
localized edema, could be approached, as in the treatment of other types of 
edema, from the purely chemical point of view This, of course, has been 
done for many )ears with the use of ammonium chlonde, hydrochloric acid, 
etc , but with the recent work on the sodium-potassium relationship in edema, 
it occurred to us that this might be an effective therapeutic approach A re- 
view of the recent literature on potassium metabolism and the results ob- 
tained in a small series of patients have seemed to bear out this assumption 

The propoition of inorganic salts in blood serum is sodium 100, potas- 
sium 6 1 , calcium 2 7, and magnesium 0 8 Normal serum contains from 
320 to 350 mg per cent of sodium and 18 to 22 mg pei cent of potassium 
Many experiments have shown that deficiency of potassium induced in grow- 
ing animals causes a definite stunting and if long continued results m death 
Feng 1 reproduced Adrian’s experiment and showed that the skin-muscle 
preparation of the frog, when scraped, loses its tactile excitability He was 
able to piove that this loss was due to liberation of potassium from the cells 
of the skill, if the potassium w r as w'ashed away the skin irritability returned 
He w r as then able to show' that application of potassium to an uninjured skin 
pieparation had the same depressing effect on excitability Duliere and 
Horton 2 hate also demonstrated that potassium ions have the same de- 
pressant effect on muscle excitability That is to say, when a skin-muscle 
preparation is irritated nature pours out an excessive amount of potassium 
lo ease the local irritability , and the same effect may be produced artificially 
by application of potassium to an isolated segment Nathan and Stern 3 in 
their studies of calcium and potassium content of serum m patients with 
\anous t)pes of skin disease found that in the acute dermatoses the potas- 
sium fell to a subnormal level, and returned to normal as the skin lesions lm- 

* Read at the St Louis meeting of The American College of Phjsicians, April 22, 1937 
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proved Mathison 4 showed that intravenous injection of potassium caused 
a primary fall m the blood pressure with a secondary rise, and that intra- 
arterial injection caused a marked primary rise McGuigan and Higgins, 5 
repeating his experiment, found that potassium had the same action when 
injected by either route if preceded by epmephrin Epmephrin increased the 
potassium m the blood serum, it caused vaso-constriction, contraction of 
smooth muscle, and cardiac depression The site of action is directly on the 
peripheral arterial musculature, and an increase in serum potassium is neces- 
sary before the hypertensive effect is obtained Many other investigators 
have shown that potassium produces a rise in blood pressure D’Siha, r 
and also Schwartze 7 have noted that epmephrin causes an increase in the 
serum potassium Camp and Higgins s ha\ e definitely shown that potas- 
sium has two actions on the heart first, vagus stimulation, and second, an 
increase m ventricular irritability identical with that due to epmephrin All 
of the potassium salts apparently cause this effect except potassium per- 
manganate The potassium threshold is always increased by epmephrin 
Schwartze found an increase of 86 per cent in serum calcium following 
epmephrin In all experiments potassium and epmephrin acted identically 
on the heart, intestines, bronchioles, kidneys, etc One function of the 
adrenal gland is to maintain a constant potassium content of tissue, and 
when the epmephrin secretion stops, potassium accumulates in the tissue 
Effects attributed to epmephrin are actually the effects produced by potas- 
sium migration which epmephrin causes Camp and Higgins, in their ex- 
planation of the adrenalin reaction are quoted as follows “ Changes effected 
by adrenalin are actually produced by potassium Adrenalin causes an in- 
crease m serum potassium Potassium salts injected mtrar enously effect 
changes identical with those produced by adrenalin This is true not only 
for the cardiovascular system but for the intestine, bladder, etc This effect 
occui s after the remo\ al of the adrenals Potassium also produces fleeting 
hyperglycemia, but if potassium is present m large amounts the blood sugar 
is low ” 

Klauder and Brown, 0 in their work on the calcium-potassium ratio and 
the alteration of cutaneous irritability in rabbits have shown that there is a 
direct relationship between the degree of irritability and the amount of serum 
potassium When the serum potassium was increased, the irritability of the 
skin was increased This is duectly compatible with Feng’s oiiginal expei i- 
ment, that is, zvhen the sennn potassium is high it is because the utilizable 
potassium has been taken into the sennn at the expense of the skin, and the 
skm u i liability, theicfoie, is inci cased because it lacks the high potassium 
content m the cutaneous tissue zuhich decuases its mitability 

Many investigations ha\e shown that there is a release of histamine in 
the skm m urticaria Alexander, 10 and others have noted that if a gnen 
area is repeatedly stimulated eventually there will be no response to the 
histamine stimulation 11ns can be accounted for on the basis of Feng’s 
work as follows After lepeated stimulation potassium is mobilized m the 
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given area and the irritability is finally suppiessed by the increase in the skin 
potassium m this area 

Because of these basic facts it seems logical, therefore, that potassium 
should be a valuable drug m the tieatment of edematous lesions of the skin 
for two leasons first it loweis the skin irritability directly, and secondly, its 
pharmacological reaction is very similar to and definitely allied with epi- 
nephnn 

Results in the small series of patients that we are reporting are far from 
conclusive, but definitely indicate the therapeutic response All of these pa- 
tients had been tried on the various allergic regimes and orthodox treatment 
without success 


Case Reports 

Case 1 D J , white, male, aged 42 History of recurrent attacks of urticaria 
for 13 years Physical examination and laboratory studies were negative Skin 
tests were negative Rowe diets gave no relief Calcium lactate, nitrohydrochloric 
acid and ephedrin compounds were not helpful On April 28, 1936, he was put on a 
high protein, low sodium, acid-ash diet with ammonium chloride, 45 gr daily, and 
potassium chloride 60 gr daily In 24 hours the hives had cleared entirely and 
he has remained free ever since He remained on a strict diet for eight weeks when 
citrus fruits were added Discharged 15 weeks after institution of treatment on 
regular diet, entirely recovered 

Case 2 R B , white, male, aged 57 Recurring urticaria of 10 years’ duration 
Skin tests were negative Had had no relief from all types of allergic diets, acid 
regimes, ephedrin, etc Had noticed on many occasions recurrent urticaria after 
taking milk of magnesia (this alkali apparently altering the calcium-potassium ratio) 
On the outlined regime he has had only an occasional hive and states that his skin 
has been better than for the previous 10 years 

Case 3 N M , white, female, aged 60 Urticaria of four months’ duration, 
no allergic history except migraine in mother’s family General physical examination 
and laboratory work were entirely negative Various group diets were tried for four 
weeks without relief Large doses of nitrohydrochloric acid and ammonium chloride 
caused little change Skin tests showed a number of three and four plus reactions, 
but the removal of these offending foods made no change in the course of the urti- 
caria On April 7, 1936, patient was put on a low salt regime and nitrohydrochloric 
acid continued Her next visit was five weeks later when she stated she was greatly 
improved but still having an occasional lesion At this time she was put on a high 
protein, low sodium, acid-ash diet with 90 gr of potassium chloride daily and has re- 
mained comparatively symptom-free since that time 

Case 4 R L , white, female, aged 40 Has had hives all her life, severe for 
two and a half years Has been under the care of a number of dermatologists and 
has taken vaccines, cleared up foci of infection and taken various types of diet with- 
out relief Skin tests were inaccurate because of a general dermograplua This 
patient had a mild secondary anemia and a mild hypochlorhydria She was put on a 
high protein, low sodium, acid-ash diet and the following is an excerpt from a letter 
written four weeks after leaving the hospital 

“ I have made a decided improvement Feeling generally better for longer than 
I can remember I still have slight itching Last night I ate soup with a tiny bit 
of salt I had hives at 10 o’clock Had some recurrence when I ran out of the 
potassium chloride ” 
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Case 5 B S, white, female, aged IS Chrome urticaria, recuirent for two 
years and a loss of 25 pounds in weight Recurrence of hives whenever she had a 
cold Various types of diet gave no relief No history of allergy in family Physi- 
cal examination and laboratory work were entirely negative Was put directly on a 
high protein, low sodium, acid-ash diet with added vitamin D and 60 gr of potassium 
chloride daily Four days later she had very few hives and at the end of 15 days the 
hives had cleared entirely Skin has lemamed clear except for an occasional dietary 
indiscretion When last seen she was taking a fairly full general diet with simply 
a low sodium content 

Case 6 N F, white, female (through courtesy of Dr Francis E Sultzman) 
This patient was an obese, mildly hypertensive, hypopituitary type of individual who 
had been on a low caloric diet for weight reduction In November 1936, she de- 
veloped a severe urticaria After tins had been present for one month she was put 
on a high protein, low sodium, acid-ash diet and the urticaria cleaied up promptly, 
until at the end of 10 days she was entirely free from all signs and symptoms 
There has never been any recurrence She has remained on alternating low caloric, 
low sodium, acid-ash diet alternating at two week intervals with regular diet 

This senes of patients was observed fiom a puiely clinical standpoint, 
laboiatory facilities were not available for the many chemical determinations 
necessary to make the stud) complete However, all of the patients re- 
sponded clinically m a manner that was most gratifying The high piotein, 
low sodium, acid-ash diet with added potassium chloride as outlined by 
Baiker 11 for the relief of cardiovascular edema, and as recommended by 
Rusk and Newman 12 in the treatment of portal cirrhosis with ascites was 
devised to maintain a constant mild diuiesis This is accomplished by mild 
tubular lrntation which the potassium produces and by the additional fluid 
loss which an acid-ash residue causes Proteins, non-citrus fruits, and cer- 
tain vegetables catabohze to such a residue From this regime there results 
a shift m the mineral balance of the tissue fluids, with an increase in the po- 
tassium constituents at the expense of the sodium W e have employed this 
diet, which follows below, in two forms one a well balanced menu of nor- 
mal calonc value for those in average nutntional states, the other, of low 
caloric (1050 cals ) figures for those patients who are obese 

High Protein, Low Sodium, Acid-Asii Dirt or Average CAloric Value 
Fruits 

3 seiwngs daily, fresh or stewed, but should include either prunes, plums, cran- 
bei ries, or currants once daily 
Vegetables 

2 large servings daily, especially beets, carrots, brussels sprouts, jellow corn, 
kohlrabi, lettuce, mushrooms, peas, spinach, kidnej beans, parsnips 
Meat 

2 servings daily 
Eggs 

2 

Milk 

1 glass 
Cre \m 

Vi glass ‘ 
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Butter 

Salt-free, 6 squares 
Cereal 

Oatmeal or wheatena , Farma, puffed wheat or rice occasionally 
Bread 

Graham bread, 3 large slices or 6 small slices daily 
Rice, Macaroni or Spaghetti 
1 serving daily 
Potato 

1 serving 

Jelly, Preserves or Honey 

2 level tablespoons 
Sugar 

Ad libitum — at least 1 tablespoon ful 

Notes 

All foods are to be prepared without salt and no salt is to be served with meals 
Potassium chloride (from 2 to 5 gm in shaker) may be given as salt substitute 
Spices — cinnamon, sage, paprika, pepper, cloves, nutmeg, allspice may be used 
Small servings of citrus fruits may be added after fluid volume is established Ad- 
ditional vitamin D to be supplied 
Coffee or tea, 1 cup daily 

High Protein, Low Sodium, Acid-Ash Diet or Low Caloric Value 
(Approximately 1050 Calories) 

Breakfast 

1 serving of 10 per cent fruit 

2 eggs 

1 slice whole wheat bread 3 l A by 2% by W 

Coffee with saccharin and 2 tablespoons skimmed nnlk if desired 
Lunch 

V eal cutlet one piece 6" by 4" by W, or 

2 veal chops, or 

Lean round steak one piece 4" by 3" by or 

% cup ground lean beef, or 

% cup sweetbreads, or 

Calf liver 4% slices 2" by 3" by or 

3 pair frog legs — large, or 
V /2 pieces fish 4" by 3'' by Vj" 

Broil these meats with mineral oil 

Vegetables 

1 serving of 5 per cent vegetables 
Salads 

1 Hard cooked egg (1) 

2 Cottage Cheese — Vi cup 

3 Vegetable salad of 5 per cent vegetables If this salad is selected, 
add Vi cup broth to this meal 

Serve salad on 3 lettuce leaves with mineral oil dressing 
Make this dressing by using jour favorite French or maj’onnaise 
recipe, substituting mineral oil for salad or olive oil, 
and potassium chloride for table salt 
1 serving of 10 per cent fruit c 

Vi cup skimmed milk or skimmed buttermilk 
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Dinner 

3 A cup broth 01 jellied broth 

Roast veal, lean beef, chicken, turkey, or lamb 2}£ slices 

4" by 4" by W 

1 serving of 5 per cent vegetables 

Vegetable salad of 5 per cent vegetables with 3 lettuce leaves and 

mineral oil dressing 

1 serving of 10 per cent fruit 

% cup skimmed milk or skimmed buttermilk 

Diet Instructions 

1 Eat nothing that is not on diet list 

2 Do not use citrus fruit oftener than once daily, best to onnt entirely 

3 Do not use fats in cooking Mineral oil may be used 

4 Do not use table salt m cooking or on food 

5 Do not take any alkaline medicine as sodium bicarbonate 

6 Limit fluid to 7 cups, % full, daily, including liquids consumed with meals 

The problem of potassium toxicity to which older investigators attach 
much importance has not been a complication m this series Only m one pa- 
tient, an anemic, emaciated individual have we noted muscular pains, vertigo, 
headache, sweating, and other symptoms of potassium intoxication These 
were quickly relieved by a reduction in dosage Potassium chloride m doses 
of 60 to 90 grams a day has been a safe drug in our hands, moie readily 
tolerated if enteric coated 

Comment 

The potassium-sodium-adrenal relationship is already a definitely estab- 
lished clinical entity in Addison’s disease 13 A sound physiologic and 
pharmacologic basis seems to exist for the treatment of the various alleigic 
phenomena by further change m the already abnormally altered mineral bal- 
ance It has been definitely shown from numerous sources that m skin 
irritability and skin inflammation the potassium metabolism is markedly 
altered, and that an increase in skin potassium causes an appreciable decrease 
m localized mutability It also has been shown definitely and conclusively, 
that potassium is almost identically adrenal-like in its pharmacological action 
Because of these known facts it seems logical that certain allergic problems 
could be appioached from this therapeutic angle with benefit In a small 
series of cases of chronic urticaria, a high protein, low sodium, acid-ash diet, 
with added potassium chloride, has produced promising clinical results We 
hope that this small series of cases will stimulate a further trial of what we 
believe to be a sound and fundamental therapeutic principle 
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UPPER LOBE PNEUMONIA IN THE ADULT ' 

By Milton B Rosenblatt, M D , and Arnold Bachman, M D , 

New Y 01 k, N Y 

Pneumonia of the upper lobes is neither a new nor a rare occurrence 
It was described by Laennec and also by his contemporaries, Andral and 
Broussais However, despite the common knowledge of its existence there 
have been exceedingly few references to tins subject m the literature This 
is equally true of the standard textbooks which deal very extensively with 
the general subject of pneumonia It is not difficult to fathom the cause of 
this apparent neglect The diagnosis of apical pneumonia by physical signs, 
alone, is attended with great difficulty and, in the absence of routine roent- 
genograms, the number of cases diagnosed correctly is very small and has 
offered little opportunity for clinical study We have therefore made a de- 
tailed analysis of a series of cases of upper lobe pneumonia at the City 
Hospital with particular emphasis on the differential diagnosis, the course of 
the illness, and the prognosis W e hope that by calling attention to this type 
of pneumonic involvement the diagnosis will suggest itself m many obscure 
pneumonias observed in private practice without physical signs of consoli- 
dation 

As was stated above upper lobe pneumonia is by no means a rare oc- 
currence, it is only the diagnosis which is infrequent In a series of 522 
cases of pneumonia Adams 1 found 97 instances (18 5 per cent) of isolated 
upper lobe involvement MacCordick, 2 in a similar series, reported a 26 per 
cent incidence and Warr and Alperm 3 found a 10 per cent incidence Our 
study covered a period of 21 months from August 1934 to April 1936 The 
total number of pneumonia cases admitted to the Second Medical Service 
was 180 of which 24 (13 3 per cent) had primary upper lobe involvement 
There were 20 white patients and 4 colored ones and the sex incidence was 
18 males and 6 females The age groups ranged from the second to the 
ninth decade but the majority of the cases (70 per cent) were in the third, 
fourth, and fifth decades 

Three types of onset w r ere noted, namely, acute, catarrhal, and menin- 
gitic The first two groups included the vast majority of patients and con- 
sisted of 22 cases There w r ere but two instances of frank meningitic onset 
Of the nine cases wFose illness began acutely with chill, fever, and chest 
pain there were two which subsequently showed meningitic features The 
catarrhal group consisted of 13 patients All began with upper respiratory 
disease Four de\ eloped pneumonia insidiously, seven had acute symptoms 
following the catarrhal phase, and two showed meningitic manifestations 
after the catarrhal period 

* Received for publication October 9, 1936 

From the Second Medical Ser\ ice of the City Hospital, New York 
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The course of the illness m these 24 upper lobe pneumonia patients was 
carefully analyzed The degree of toxicity was arbitrarily divided into 
three grades according to the composite clinical appearance of the patients 
and it was found that sixteen (66 per cent) of the cases were in Grade III 
(markedly toxic), four (17 per cent) were in Grade II (moderately toxic), 
and four (17 per cent) were in Grade I (slightly toxic) The number of 
patients who required oxygen therapy is also an indication of toxicity inas- 
much as the routine requisites for oxygen administration were a heart rate 
above 135, respirations above 35, or the presence of cyanosis Eleven pa- 
tients were given oxygen The extent and type of pyrexia were also noted 
There were 20 patients with temperature above 102° F Of these 11 were 
continuously high, seven were remittent, and two were intermittent There 
were four patients with temperatures below 102° F , two were continuous 
and two were remittent 

Study of the lobe involvement of these cases according to roentgen-ray 
findings revealed 14 instances of single upper lobe pneumonia and 10 in- 
stances in combination with either the contra-lateral upper lobe or one of the 
lower lobes The number of times each individual lobe was affected was as 
follows 


Lobe 

Number of 

Instances Involved 

Right upper 

19 

Right middle 

1 

Right lower 

4 

Left upper 

7 

Left lower 

6 

Right and left upper combined 

2 


It is of interest that m three of the cases of single upper lobe mvohe- 
ment no physical signs could be detected despite the roentgen demonstration 
of the lesions In the cases with multiple lobe involvement the diagnosis of 
associated lower lobe disease by physical signs checked very closely with 
the roentgen-ray The course of illness m the two groups was strikingly 
different The 14 cases with single lobe involvement had a mortality rate 
of 21 per cent whereas the 10 cases with multiple involvement had a mor- 
tality late of 70 per cent 

The duration of illness in the entire group of upper lobe pneumonias 
varied considerably Of the 14 cases which survived five recovered by crisis 
and nine by ly sis The chart below depicts the number of days of illness of 
each of the patients and the mode of termination of the disease 

The number of cases in our series is not large enough to warrant any 
generalized conclusions but the abo-\e chart definitely shows that most of 
the patients w r ho died did so within a 10 day period of illness It also indi- 
cates that most of the patients who recot ered by lysis w'ere ill for a period 
Greater than 10 dats These facts suggest that m new of the high mor- 
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Duration of Illness and Mode or Termination 



Number of 
Patients 

Individual Duration of 

1 Illness (m days) 

Average Duration of 
Illness (in days) 

Terminated in Crisis 

5 

6 6, 6, 9, 9 

7 2 

Terminated in Lysis 

9 

4, 7,11,16,16,16,18,22,24 

14 9 

Terminated in Death 

10 

4, 4,5,5, 7, 9, 9, 10, 11,22 

86 


tality rate (42 per cent) m this disease a 10 da) period of survival may be 
of some prognostic significance In considering the condition of the pneu- 
monic lesion m the patients who recovered there was found no instance of 
unresolved pneumonia in the entire group The roentgenograms of nine 
showed complete disappearance of the lesion and the remaining six showed 
residua such as thickening of the apical and interlobar pleurae or linear 
fibrosis There is a strong possibility that if these six cases had been roent- 
gen-rayed again they also would have shown complete absorption of the 
infiltration This contention is somewhat strengthened by the fact that 
most of them had no roentgenograms within a week of discharge None 
of the patients who recovered had any physical signs at the time they left the 
hospital 

Most of the cases were worked up completely from the laboratory stand- 
point and particular emphasis was given to examination of the sputum for 
tubercle bacilli There was no instance in which tubercle bacilli were found 
In 20 of the cases the sputum was typed for pneumococci by the Neufeld 
method The results were as follows 


Number of cases negative Types I-XXXII 13 

Number of cases positive Type I 3 

Number of cases positive Type II 2 

Number of cases positive Type III \ 

Number of cases positive Type XIV 1 


There may be some significance m the high percentage of negative tv pings as 
this is in marked contrast to the results usually obtained m typing lower 
lobe pneumonias 

Examination of the urine m 20 cases showed nine instances of albu- 
nunuiia, three instances of hematuria, two instances of glycosuria (non- 
chabetic ) , and one instance of choluria Seventeen cases had chemical ex- 
aminations of the blood Two showed azotemia, two showed hjpergly- 
cenna (non-diabetic) , and three showed cholemia Twenty-two patients 
had blood Wassermanns of which two were positive One of these re- 
cov ered with complete resolution Blood counts were done routmel) on ad- 
mission and when indicated during the course of illness The" figures 
showed nothing of particular significance The range of leukocv tosis’was 
fiom 10,000 to 35,000 and the percentage of polymorphonuclear cells varied 
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fiom 45 to 95 All cases showed a decided shift to the left by the Schilling 
count 

No pulmonary complications were observed However, there were 
many extia-pulmonary complications which were indicative of the severity 
of the disease Five patients showed toxic psychoses, nine had toxic al- 
buminuria, three had focal glomerular nephritis of whom two showed azo- 
temia, three had toxic hepatitis The severity of apical pneumonia par- 
ticularly m regard to prostration and cerebral symptoms has been pointed out 
by Norris and Landis 4 

The treatment of these cases was chiefly supportive with great emphasis 
on fluid intake Oxygen was administered when necessary One case was 
given serum The inability to obtain a specific typing of the sputum m the 
majority of the cases was responsible for the lack of a more general use of 
serum therapy 

In discussing the differential diagnosis of apical pneumonia it is of con- 
siderable interest that ten (42 per cent) of the cases were diagnosed as pul- 
monary tuberculosis on admission The physical signs of many of the cases, 
particulaily those with beginning resolution, were identical with those found 
m tuberculous lesions The history of acute onset with chest pain, chill, and 
fever, when present, was of some diagnostic value but considerable signifi- 
cance was attached to the presence of labial herpes which is rarely, if ever, 
seen with pulmonary tuberculosis The roentgen-ray was the most valuable 
diagnostic aid While lobar consolidations may occur m tuberculosis they 
do not undergo complete resolution within a period of two weeks as do those 
in pneumonia Putrid lung abscess may resemble apical pneumonia at the 
onset both clinically and radiographically but the diagnosis is usually estab- 
lished with the expectoration of foul sputum Meningitis must also be in- 
cluded m the differential diagnosis Six of our patients showed meningitic 
symptoms and in two of them spinal punctures were performed because of 
frank meningitic signs In these latter two instances there were neither pul- 
monary symptoms nor signs on admission In a report of six cases of apical 
pneumonia Lepage 0 noted that three of his patients had no cough or ex- 
pectoration at the onset 

Five of our patients were admitted with the diagnosis of pneumonia 
based on symptoms alone No physical signs could be elicited over the af- 
fected areas despite their demonstration by roentgen-ray Two of these 
cases showed physical signs during the resolution phase but the other three 
showed no signs on daily examinations throughout the entire period of ill- 
ness In these latter instances the diagnosis was made possible only by the 
roentgenograms These facts strongly suggest the possibility that the 
numerous cases observed in private practice in which the patients have the 
typical history and symptoms of pneumonia but no physical signs are in- 
stances of upper lobe imolvement 

The clinical s>ndrome of apical pneumonia with rapid and complete 
resolution of the lesion is depicted m the following case reports 
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Case Reports 

Case 1 M H , a 16 year old girl, was admitted on March 12, 1936, with a his- 
tory of productive cough, evening rise in temperature, and night sweats of ti\o weeks’ 
duration On physical examination the patient did not appear acutely ill There 



Fig 1 (3-13-36) Case 1 Pneumonic consolidation of right upper lobe, small infiltration 

in right middle lobe Left side negative 

were dullness and diminished breathing over both upper lobes The temperature 
ranged between 99° and 102° F The sputum was negative for tubercle bacilli and 
for pneumococci types I-XXXII The admission diagnosis was bilateral upper lobe 
pulmonary tuberculosis Pneumonia was considered only as a possibility Roentgen- 
ray examination on March 13 showed a pneumonic consolidation of the right upper 
lobe and a small infiltration m the right middle lobe The left lung was negative 
(figure 1 ) The clinical course was uneventful and the temperature subsided grad- 
ually Daily physical examinations revealed no signs of resolution at any time but 
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a roentgenogram on March 24 showed complete clearing of the lesion except for a 
few fibrotic stiands extending fiom the hilum and a thickening of the interlobar 
pleura (figure 2) 

Case 2 L M , a 32 year old woman, was admitted on February 17, 1936, with 
a history of fever and pain in the right chest of four days’ duration She had noticed 
progressive loss of -weight and weakness for several w'eeks prior to the onset of the 



Tig 2 (3-24-36) Case 1 Absorption of lesion, residual interlobar pleurisy and hilar 

fibrosis 

present symptoms Examination on admission rerealed the patient to be acutely ill 
with temperature 104° F Herpes was present on the upper lip and there were signs 
of consolidation of the right upper lobe Roentgen-ray (figure 3) confirmed this 
The sputum showed pneumococci type III and was negative for tubercle bacilli The 
clinical course was characterized by marked toxicity, high pyrexia, and toxic hepatitis 
One week after admission the temperature began to decline and gradual improvement 
of all symptoms was noted A roentgenogram on March 3 showed complete rcsolu- 
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tion of the pneumonia except for a few hilar strands and thickening of the interlobar 
pleura (figure 4) 

Case 3 J L , a 25 year old man, was admitted on December 1, 1934 with a 
history of chills and fever of two davs’ duration His temperature was 104° F 
Herpes labiahs was present The general appearance was that of marked toxicity but 
the most prominent features were nuchal rigidity, lnperirritabihty, and delirium 



Fig 3 (2-17-36) Case 2 Pneumonic consolidation of right upper lobe, remainder of 

lungs negative 

which vvere present to such a degree as to suggest the diagnosis of meningitis 
Spinal puncture was done and examination of the fluid proved negative Physical 
examination on admission was inconclusive but a roentgenogram on December 3 
showed complete consolidation of the left upper lobe (figure 5) Pneumococcus 
tJP in & °f the sputum was unsuccessful, there were no tubercle bacilli present The 
patient was acutely ill for nine davs and then recovered by crisis Roentgen-raj 
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on December 18 showed resolution of the lesion and a residual thickening of the 
interlobar pleura in association with a few hilar strands (figure 6) 

In the studies of Sante 0 and Hart 7 on the postpneumonic lung it was 
found that pulmonary fibrosis and interlobar pleurisy were among the most 
frequent complications of lobar pneumonia These residual effects were 



Fig 4 (3-3-36) Case 2 Absorption of lesion, residual interlobar pleurisy and hilar 

fibrosis 

noted m man) of our cases However, there were no follow -up roentgeno- 
logic examinations after hospitalization, and it is therefore impossible to 
state whether or not these shadow's subsequently cleared up In cases of 
apical pneumonia residual fibrotic lesions are of considerably greater signifi- 
cance than m lower lobe disease because it is more or less customary to in- 
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lerpret all fibrotic infiltrations in the upper lobes as tuberculous without in- 
quiring too carefully into the history of previous pulmonary infection The 
clinical and ladiologic course of illness m our patients unquestionably estab- 
lished the diagnosis as pneumonia rather than tuberculosis and jet the 
residual fibrotic infiltrations m no way diffei ed from those seen after resolu- 







% 


Fig 5 (12-3-34) Case 3 Pneumonic consolidation of left upper lobe, remainder of lungs 

negative 



tion of exudative tuberculous lesions The combination of interlobar pleur- 
isy and pulmonary fibrosis occurred so often after the upper lobe pneu- 
monias as to suggest these sequelae as the ordinary sequence of events It 
is therefore obvious that the correct interpretation of these lesions is de- 
pendent on the history' of the antecedent pulmonary infection 
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Fig 6 (12-18-34) Case 3 Absorption of lesion, residual interlobar pleurisy and 

pulmonary fibrosis extending from lnlum (The apparent cardiac enlargement on this film 
is due to differences in radiographic technic from the prewous one) 


Summary 

1 A statistical study of 180 cases of lobar pneumonia at the City Hos- 
pital revealed the presence of upper lobe involvement m twenty-four (13 3 
per cent) 

2 Involvement of the right upper lobe predominated over that of the 
left in the ratio of 3 1 

3 Examination of the sputum for tubercle bacilli was negative in all 
instances Pneumococcus typing was negative for types I-XXXII in half 
of the cases, in the remainder there was no predominance of any type 

4 The course of illness in most instances i\as charactenzed by marked 
toxicity 
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5 The mortality rate of all the cases was 42 per cent The mortality 
rate of the cases with isolated upper lobe pneumonia was 21 per cent and of 
the cases with multiple lobe involvement 70 per cent 

6 The chief difficulties in the diagnosis are due to the frequent absence 
of physical signs of consolidation and to the similarity to the lesions of 
pulmonary tuberculosis Lung abscess and meningitis may have to be 
considered also in the differential diagnosis 

REFERENCES 

1 Adams, F D Some clinical observations on lobar pneumonia, New England Jr Med, 

1928, cxcix, 402-409 

2 MacCokdick, AHA statistical review of 525 cases of lobar pneumonia, Canad Med 

Assoc Jr, 1931, K, 704 

3 Warr, D S , and Alperin, J Lobar pneumonia, Ann Int Med , 1933, vi, 1474— 1488 

4 Norris, G, and Landis, H Diseases of the chest, 4th ed, 1929, W B Saunders Co, 

Philadelphia, p 4S1 

5 Lepage, R La pneumonie du sommet chez l’adulte, Bruxelles Med, 1928, vni, 1337- 

1343 

6 Sante, L R A study of lobar pneumonia and its complications. Am Jr Roentgenology, 

1923, x, 351-366 

7 Hart, A L The postpneumomc lung, Am Jr Roentgenology, 1931, xxvi, 371-396 



HELIOTHERAPY OF TUBERCULOSIS 1 

By Edgar Mayer, F A C P , New Yotk, N Y 

Light theiapy, both natural and artificial, is of definite value in the tieat- 
ment of certain forms of tuberculosis The clinically effective spectral re- 
gions are still to be defined, therapeutically, however, certain advantages are 
ascnbed to sunlight as opposed to artificial sources of light, to one artificial 
source as against another and even to artificial sources as against the sun 

Empirical evidence still prevails, chiefly because the mode of action of 
light remains undefined In the simplest photochemical effects, the physical 
processes are rarely understood and so the difficulties m biology and theia- 
peutics are understandable Not even upon the single cell have the effects 
of light been completely clanfied 

Suggestive, however, are the laboratory experiments demonstrating ef- 
fects upon the reticulo-endothehal system and upon capillary and cellular 
permeability with their resultant action upon immune processes and upon 
exchange of colloids and nutrition 

Empirically, however, sunlight represents one of the benefits of outdoor 
life making for physical and mental well-being Experimentally in rickets, 
certain wave lengths of sunshine and artificial sources of light have been 
shown to be specific In calcium-deficiency diseases such as rickets and 
infantile tetany and osteomalacia, ultraviolet energy has proved curative 
However, to exaggerate the vital importance of light, either natural or 
artificial, and to make extravagant claims for it in therapy, employing it to 
the exclusion of hygienic and dietary regimes, is bound eventually to bring 
discouragement 

In tuberculosis the natuie of the pathologic process must be defined be- 
fore the indication for light theiapy can be stated Predominantly exuda- 
tive disease indicates extreme caution, and in pulmonary tuberculosis pre- 
sents a contraindication 

Benefits from light therapy aie undoubtedly obtained by patients suffer- 
ing from tubeiculosis of the bones, articulations, peritoneum, intestine, 
lymph nodes and larynx when the entire body is exposed to carefuly graded 
doses of natural sunlight or to radiation emitted by certain artificial sources 
of light rays The beneficial results of such irradiation are due not only to 
ultraviolet rays The visible and infra-red rays, as well as the conditions of 
the atmosphere, play a certain part m the therapeutic effect 

In superficial tuberculous ulcerations, healing, if it occurs, is due not to 
direct death of tubercle bacilli caused by ultraviolet energy, but to a local 
inflammatory or immune reaction of a nature still unexplained Such ulcers 
may also heal during general body irradiation when the ulcer itself is un- 

* Presented at the St Louis meeting of the American College of Physicians, April 20 , 

1937 
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exposed Direct irradiation of tuberculous ulcers of the skm, larynx, 
bronchi and bladder with various sources of ultraviolet has frequently pro- 
moted healing, failure may relate to improper dosage, technic or choice of 
source of radiant energy 

In laryngeal tuberculosis, general body irradiation is often effective 
The acute forms, particularly those with edema, contraindicate local irradia- 
tion Vocal silence, bodily rest and electrocautery are much more effective 
Oral and pharyngeal tuberculous ulcers, generally secondary, are most 
resistant to treatment 

In tuberculosis of the skm, lupus -vulgaris alone can be said to respond 
specifically to light Scrofuloderma and erythema mduratum react favor- 
ably at times to general and local exposure, although not as constantly 
Papulo-necrotic tubercuhds are resistant Lupus erythematosus does not 
respond to and may be aggravated by light 

In tuberculosis of the bones and articulations, it is generally agreed that 
suitable, graded exposure to natural sunlight is most effective m promoting 
the healing accomplished by orthopedic and other measures Exposure to 
artificial sources of radiation is valuable as second choice Surgery, solar 
and artificial light therapy, braces, even in some cases the much maligned 
plaster-of-paris cast, all have their place in the treatment 

It is not to be expected that light therapy will produce new cartilage m 
place of that which has been utterly destroyed , it does not make the process 
of fusion less necessary than it has been hitherto, but it can help this de- 
velop It is wrong to expect that its use will bring about regeneration of 
bone equal to that of a few vertebral bodies when they have been destroyed , 
but when this has occurred and a gibbous deformity exists, light therapy has 
aided orthopedic treatment m fusing these diseased surfaces especially when 
employed together with postural treatment 

Surgical fusions are less commonly performed on children under 12 years 
of age If performed on adults or children, the disease must first show some 
evidence of retrogression, thus surgery is to help nature 

Indications for surgical intervention may depend on economic and social 
conditions, the age of the patient, the joint involved, their number and the 
stage and extent of the disease, involvement of other organs such as the 
lungs and kidneys, and complicating abscesses or sinuses Surgical fusion 
is to be seriously considered m the presence of advanced joint destruction 
Restoration of function may occur in the synovial form of joint tuberculosis, 
even in the presence of large effusions , but complete functional return of mo- 
tion in a joint is doubtful when the bony parts have been destroyed to a 
marked degree 

Following operation, patients are still treated from one to two years, and 
during this period heliotherapy plays an important part Both mercury arc 
in quartz, and the carbon arc irradiations, employed as general and local ex- 
posures for prolonged periods of time, have proved helpful aids Small 
joints yield more quickly' to conservative treatment than large ones The 
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knee joint is especially refractory, and particularly obstinate are old fistulas 
of the spinal column, pelvis or lup 

Pulmonary tuberculosis per se is not an indication for light therapy 
Uncomplicated exudative pulmonary tuberculosis is a contraindication to 
light therapy, with proliferative or fibrotic pulmonary tuberculosis, accom- 
panied by elevation of temperature, sunlight or artificial lights, if employed 
at all, should be used cautiously Intense sunlight should be avoided, and 
diffuse daylight or early morning and late afternoon sunlight should be 
used Focal or constitutional reactions should be watched for The indi- 
cations here resemble those of tuberculin therapy 

In pulmonary tuberculosis, even when quiescent, harm has been done by 
sunlight exposures, especially with too intense and prolonged irradiations 
Solar heat alone, especially m summer, can prove very harmful 

Stationary pleura! tuberculosis has often been helped by light therapy 
Tuberculous empyemas do not respond 

Gemto-urinary tuberculosis deseives a trial of such treatment m com- 
bination with other measures If unilateral renal tuberculosis is diagnosed 
at the very onset of symptoms and when such symptoms are slight, conserva- 
tive treatment with light therapy has on rare occasions prevented the need of 
surgical intervention As a rule, nephrectomy is indicated 

For unilateral progressive renal tuberculosis or bilateral disease in which 
the more involved kidney is lemoved, light theiapy is to be advised as a de- 
sirable postoperative treatment It may have a favorable action on the 
genital organs and the remaining kidney and effectively contribute to the 
healing of a tuberculous cystitis, whether alone or in association with medi- 
cal tieatment Light therapy exercises a healing action on the stump of the 
ureter, which so often shows residual ulceration, lesultmg m a discharging 
sinus or a persistent cystitis It has given excellent results, even with 
chronic gaping wounds, extensive and deep, and even when covered with 
ulcerations and tuberculous granulations 

Light is particularly indicated in those not infrequent cases of renal tu- 
berculosis complicated by genital tuberculosis m which the seminal vesicles 
and prostate are involved, thus often obliging postponement of cystoscopy to 
avoid trauma of the prostate and the risks of general infection Therefore, 
before surgical intervention it is advisable to treat the concomitant lesions 
with a methodical course of light therapy to make cystoscopy and nephrec- 
tomy procedures entailing less risk of dissemination 

In bilateral renal tuberculosis, light therapj is indicated It may help 
render the disease quiescent , its occasional analgesic action on ulcerations of 
the bladder is particularly welcome 

Ad\ anced bilateral renal and bladder tuberculosis has rarely responded 
to any form of therapy, especially when the patient is cachectic Postopera- 
tne sinuses, especially following nephrectomy, have responded in a large 
number of cases to light therapy of all forms Local exposure to ultraviolet 
rajs of circumscribed tuberculous lesions of the urinarj bladder has been 



HELIOTHERAPY OF TUBERCULOSIS 


1859 


shown to yield favorable results, but the method requires special apphcatmg 
devices and, above all, skilful treatment of the bladder lesion 

Ocular tuberculosis and aural tuberculosis respond infrequently to light 
Corneal ulcers and phlyctenular conjunctivitis not infrequently heal under 
local exposures 

Fistulas are often resistant to such treatment Postoperative sinuses, 
m contrast, are most responsive 

Intestinal tuberculosis of both the secondary ulcerative and hypertrophic 
forms especially indicates light therapy and often is rapidly responsive 

Artificial light and solar therapy, as well as a rich vitamin diet, should 
be used m most cases, as they frequently relieve the symptoms and bring 
about recovery 

Excellent results are obtained with the use of artificial sources of radia- 
tion, with general exposures either of the mercury arc in quartz, or flaming 
carbon arc sources The results depend on factors such as the general status 
of the patient and the location, extent and nature of the disease in the in- 
testine Those with far advanced pulmonary and intestinal tuberculosis 
with little lemaimng resistance cannot be expected to respond, but intestinal 
tuberculosis today is healed in many patients, and autopsies have often 
confirmed this 

The loss of symptoms is frequently surprising, abdominal pain and dis- 
comfort disappearing, diarrhea and fever subsiding quickly, and general 
improvement taking place Roentgenologic studies show that the intestinal 
irritability as visualized by roentgen-ray defect clears up entirely m many 
instances 

In peritoneal tuberculosis, light therapy always deserves a trial first 
The serous exudative type generally responds to light irradiation, both m 
children and in adults The dry proliferative form, usually adhesive, is 
more refractory When there have been ulcerations and large caseous lymph 
nodes, as commonly seen in children, the results are most unsatisfactory 
When the disease is of long standing, healing is more difficult than when 
irradiation is begun a short time after onset 

The abdominal pain usually disappears rapidly under light therapy, espe- 
cially m children Large quantities of ascitic fluid may disappear m a few 
months 

Tuberculous lymph nodes in the stage of hyperplasia generally heal under 
solar and artificial light therapy Occasionally they caseate under light treat- 
ment and surgical excision may be indicated followed by postoperative 
light theiap) Caseous nodes respond although less constantly Liquefied 
nodes require aspiration followed by light exposures Sinuses from drain- 
ing nodes indicate a course of light treatment General and local irradiation 
are essential over periods of many months Not infrequently roentgen-ray 
exposures may hare to be combined At times incision into a softening 
node is necessary 
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In tuberculosis, overdosage has produced harmful focal reactions Light 
may set up a focal reaction similar to that of tuberculin 

The erythemic reaction is an accurate indicator of skin tolerance A 
preliminary exposure of a small area to gauge the minimal perceptible eiy- 
thema will generally avoid undue burns 

With any form of tuberculosis, light is to be used as an adjuvant only 
and should be combined with all other indicated forms of therapy One of 
these, namely, roentgen therapy, has many restrictions and important con- 
traindications, especially m pulmonary tuberculosis Its healing effect m 
certain forms of extrapulmonary tuberculosis has been definitely established, 
but the limitations must be recognized, dosage caiefully regulated, and 
treatments given only by experts m the field The mainstays of treatment 
are still rest, proper dietary, and hygienic outdoor life 



THE SYNDROME OF EXTRARENAL AZOTEMIA * 

By Harold Jeghers, M D , and Henry J Bakst, M D , 

Boston , Massachusetts 

Azotemia signifies an abnormal increase in the non-protein nitrogen 
(NPN ) level of the blood Normally the blood of a fasting person contains 
from 25 to 35 mg per cent of non-pro tem nitrogen, this includes urea, uric 
acid, ammonia, ammo acid, creatine, creatinine and some nitrogenous sub- 
stances known as undetermined nitrogen or rest nitrogen Values for blood 
non-protein nitrogen over 40 mg per 100 c c are considered abnormal 

Theoretically an azotemia could be caused by an increase of any of these 
non-protein nitrogen constituents The amounts of uric acid, ammonia, 
creatine and creatinine are so small that increases of even several hundred 
per cent would have but little effect on the total non-protem nitrogen For 
practical purposes it can be considered that a noticeable increase m the blood 
non-protem nitrogen is usually due to alterations in the concentration of urea 
or undetermined nitrogen or both, and very rarely to changes in the amount 
of the ammo acids 

The high non-protem nitrogen values and the clinical picture of uremia 
produced by bilateral diffuse and usually progressive kidney diseases, such 
as glomerular nephritis, nephrosclerosis, pyelonephritis, congenital cjstic 
disease of the kidneys, mercuric chloride poisoning, renal tuberculosis, as 
well as by obstructive lesions m the lower gemto-urmary tract due to tumor, 
stricture or enlarged prostate gland have been adequately described in medi- 
cal literature 

On the other hand, but little attention has been directed to the fact that 
high blood non-protem nitrogen values may result from non-renal disease, 
or be due to functional or to minor pathologic disturbances of the kidney s 
which are often reversible under proper therapy Prerenal or extrarenal 
azotemia are expressions often used to describe such types of azotemia which 
are not primarily due to renal disease Unfortunately these terms imply a 
lack of participation of renal function in the production of the azotemia 
Practically all conditions which are designated as prerenal or extrarenal 
azotemia are accompanied by functional renal changes and occasionally by 
minor degrees of renal damage In many cases the term functional renal 
azotemia could more properly be applied , but because of long usage the term 
extrarenal azotemia should be retained The concept of the syndrome 
should be expanded, however, to include diminished function of the kidney 
due to local functional, or even to minor pathologic changes As will be 
pointed out later, these pathologic changes are often terminal ei ents initiated 
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by purely extrarenal factors and cannot logically serve as the basis for the 
differentiation of a special group They have been more or less neglected m 
texts dealing with kidney disease, and for that reason their importance has 
been overlooked 

Interest m this problem was stimulated by occasional examples of 
azotemia unrelated to organic kidney disease A study of the literature in 
relation to these cases seems to indicate that the azotemia under these cir- 
cumstances can be explained on the basis of one or more of six fundamental 
mechanisms It is the purpose of this paper to present a review of these 
mechanisms, and to show by means of analyses of our own cases and of 
those collected from the literature that they will explain azotemia in all 
conditions not due primarily to organic kidney disease An analysis of 
azotemia from this viewpoint allows a much more rational approach to 
therapy and clarifies an otherwise very confusing aspect of medicine 

Basic Mechanisms Causing Extrarenal Azotemia 

1 Drop m Blood Prcsswe It has been adequately established that the 
hydrostatic pressure in the glomerular capillaries furnishes the potential 
which induces glomerular filtration 1 The osmotic pressure of the colloids 
m the blood plasma may be set at about 30 mm of Hg m normal individ- 
uals 2 The glomerular filtration pressure is represented by the difference 
between the hydrostatic and the osmotic pressure The hydrostatic pressure, 
which is directly dependent on the glomerular capillary pressure, is count- 
eracted by the osmotic pressure of the plasma colloids The effective 
glomerular filtration pressure is thus produced by the balance in favor of 
the hydrostatic pressure Under normal circumstances the urine pressure 
in the mtracapsular space and tubular lumina is too low to affect appreciably 
the filtration pressure 3 

Lassen and Husfeldt 4 studied the effect of changes m blood pressure on 
the renal function of normal individuals A fall in blood pressure was pro- 
duced by means of spinal anesthesia It was noted that the urine volume 
dimimshed directly with the fall in blood pressure until a systolic level of 
approximately 70 mm of Hg was reached As the blood pressure returned 
to normal, the volume of urine also rose As a result of their studies, the 
authors felt that the systolic blood pressure of the peripheral circulation 
need fall but little below 70 mm of Hg before the production of urine would 
cease entirely It is interesting to note that as the volume of urine de- 
creased, the concentration (specific gravity) of the urine increased It was 
concluded that with the lowered blood pressure due to spinal anesthesia, the 
glomerular function of the kidneys varied directlv with changes in blood 
pressure whereas the tubular function remained unchanged as far as the 
resorption of water was concerned 

The aboie holds true for persons with normal blood pressure It is 
well known that with advancing years the blood pressure rises and it is not 
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unusual for individuals past the age of 40 to ha\e hypertension of many 
years duration Wilkner 5 raises the question whether or not this habituates 
the kidneys to depend on a higher filtration pressure, and argues that the. 
threshold at which renal function diminishes m such individuals mav be con- 
siderably higher than in those with normal blood pressure 

It seems clear, however, that a systemic blood pressure of at least 70 
mm of Hg m normal individuals and perhaps higher m those with hyper- 
tension is necessary to maintain adequate renal function 

2 Hypochloi eima and Hyponat) enna In clinical medicine hypochlo- 
renua and hyponatremia are encountered m a wide variety of unrelated 
diseases Persistent vomiting, gastrointestinal fistulae, diarrhea, excessive 
perspiration, rhinorrhea, evaporation from destroyed epithelial surfaces and 
polyuria are among the common causes of salt loss More rarely, these 
blood electrolytes may be lost into body cavities (as m ascites) or into in- 
terstitial tissues (as in edema or shock) It is evident that in practically 
all of these cases, fluid loss accompanies the electrolyte loss In addition, 
under experimental conditions and probably rarely m clinical practice dietary 
salt restriction may result in hypochloremia and hyponatremia 

In the past, attention for the most part has been directed to the chloride 
level resulting from these conditions It should be emphasized at this point 
that sodium loss (in varying degrees) is usually associated with chloride 
loss The influence of hypochloremia and hyponatremia on kidney function 
individually and collectively must be considered 

The frequent association of hypochloremia and azotemia has stimulated 
considerable experimentation and speculation The many theories evolved 
and the contradictory experimental data derived have resulted m much con- 
fusion 

Blum and his co-workers 0 believe that urea is retained m the body m 
order that the osmotic pressure of the bodv fluids may remain unchanged 
despite chloride loss Peters, 7 as well as Kerpel-Fromus and Butler, 8 states 
that non-protein nitrogen may accumulate in the blood because the patients 
are dehydrated and are, therefore, unable to excrete the proper volume of 
urine Peters 7 and others believe in addition that increased destruction of 
body proteins may play a part when dehydration is severe 

Certain investigatoi s, Brown et al , 9 believe that marked anatomical 
changes in the kidneys, especially the tubules, may be responsible for the 
nitrogen retention Haden and Guffey 10 and Mellmghoff 11 ascribe the 
azotemia to transient renal insufficiency of a purely functional type 

The experiments performed by Haden and Orr 12 m which animals were 
starved, their duodenum ligated and adequate fluid intake maintained were 
not conclusive, because Bmet and Rathery 13 repeated this work and showed 
that dehydration, as indicated by polycythemia, was present when this tech- 
nic was used The dogs in these experiments lned an average of four to 
nine days 

Since these results were not conclusive, Glass 14 performed experiments 
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m which the chloride loss was definitely separated from dehydration His 
dogs were given a carefully measured diet which was salt deficient but ade- 
quate in all other respects The development of hypochloremia was also 
aided by gastric lavage before meals By this technic Glass succeeded m 
producing hypochloremia without dehydration or starvation The blood 
sodium level was not determined The water content of the dog’s blood 
plasma remained normal and the animals lived about 20 days in contrast 
to the much shorter period in Haden and Orr’s experiments Glass found 
that when the blood chloride loss reached 30 per cent, the urine and stools 
contained more nitrogen than could be accounted for by that contained in 
the food The blood non-protein nitrogen became elevated slightly during 
the early part of the experiment and rose to very high levels shortly before 
death The terminal stage resembled the clinical syndrome of uremia 
Accompanying the terminal azotemia there was a diminution m the urinary 
excretion of nitrogen This was interpreted as indicating an early rise of 
non-protem nitrogen due to an increased protein catabolism and followed 
by a terminal uremia associated with alteration of kidney function The 
terminal rise of non-protein nitrogen and death could be prevented if sodium 
chloride was given to the animals before coma developed In view of the 
fact that blood chlorides had to be reduced 30 per cent before these results 
followed, it was concluded that mild hypochloremia was less important 
clinically than pure dehydration 

Landis and his co-workers 1 have l ecently studied the relation between 
azotemia and hypochloremia and present an explanation supported by labora- 
tory evidence These investigators showed that when individuals were 
kept on a diet of known constant nitrogen intake as well as on adequate 
fluid intake, the average 24 hour urea clearance vai led directly with sodium 
chloride restriction sufficient to produce hypochloremia No attention was 
paid to the blood sodium level The use of the 24 hour urea clearance tech- 
nic explains their success as contrasted to the non-conclusive results obtained 
by other workers employing the standard two hour clearance The level 
of the blood urea nitrogen rose with a restriction of the salt intake and the 
urea clearance diminished In such individuals, treatment with sodium 
chloride without changing the nitrogen or fluid intake caused the 24 hour 
urea clearance to increase and the blood urea nitrogen to drop to normal 

In these cases the authors argued that neither dehydration nor oliguria 
per se explained the changes in renal function since the fluid intake averaged 
4500 c c and the urinary output 3000 c c per day These experiments were 
interpreted as indicating that the chloride level of the blood must be con- 
sidered a factor in renal function entirely distinct from the fluid intake 
There is also considerable clinical evidence to support this experimental work 
indicating that the administration of sodium chloride in selected cases is an 
aid to renal function 0> 10 

McCance 17 produced salt deficiency m four persons with normal kidneys 
They vere gnen a plentiful intake of water but caused to perspire profusely 
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and to take a sodium chloride free diet Azotemia developed m each case 
Renal function was studied in one of these persons The urea clearance was 
found to be only 60 per cent of normal Clausen, 18 on the other hand, could 
not confirm the findings of Landis or McCance He was unable to demon- 
strate any correlation between the blood chloride level and the urea clearance 
test, or between chloride therapy or restriction and the urea clearance test 
Groak 19 in dogs and Clausen 1S with humans produced azotemia by in- 
jection or oral ingestion of large amounts of urea In no case did the 
blood chloride level change They were of the opinion that the chloride 
le\ el as such did not influence nitrogen elimination 

Kerpel-Fromus 20 opened up an entirely new approach to the problem 
By means of experiments on rabbits it was shown for the first time that with 
azotemia due to salt restriction, the important ion was the sodium and not 
the chloride Hypochloremia without hyponatremia was produced in one 
set of animals, m the other the blood sodium was reduced The animals 
with hypochloremia, but normal sodium levels, showed no dehydration oi 
azotemia The group with low blood sodium showed dehydration and 
azotemia despite an adequate fluid intake 

It remained for Gomori and Podhradszky 21 to point out the true sig- 
nificance of the above experiments as applied to azotemia m humans They 
believe Kerpel-Fiomus’ experiments are unimpeachable proof that hypo- 
chloremia plays no direct part in the development of azotemia, while sodium 
restriction by leading to dehydration can cause azotemia 

Basic studies by Gamble 22 show that where sodium is lost the body loses 
the corresponding quantity of water, this loss being from the plasma and 
interstitial fluids Gamble’s explanation is that the body tries to compensate 
for the lowered osmosis by a corresponding decrease m water content In 
spite of the loss of sodium, the plasma concentration of this ion does not 
decrease appreciably but the quantity 7 of circulating plasma does decrease 
This causes a dehydration similar to direct water reduction If the blood 
sodium is low, an increased water intake is of no avail since the newly added 
fluid does not remain for long in the plasma Thus, Gomori and Pod- 
hradszky “ 1 feel that salt deficiency by producing hyponatremia can cause de- 
hy dration even though the fluid intake remains adequate They attribute 
the resulting azotemia to the dehy dration 

From this recent work it is evident that the cause of the confusion with 
regard to this subject centers m the fact that many investigators have paid 
attention to only the chloride portion of the problem It is also evident that 
both hypochloremia and hyponatremia influence renal function but by dif- 
ferent mechanisms It is well known, as shown by 7 Gamble, 23 that the loss of 
electrolyte from the body is always associated with fluid loss, and conversely 
that fluid loss is associated with loss of electrolytes What has been over- 
looked is the fact that the electrolytes are not always lost in the same pro- 
poitions m various body fluids For example, the patient who vomits loses 
fluid, much chloride (as HCl) and but little sodium This results in a 
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marked hypochloremia but with relatively normal blood sodium level 23 On 
the other hand, the loss of pancreatic fluid through a fistula causes a marked 
hyponatremia with considerably less change in the blood chloride level 
The proportional loss of sodium and chloride varies with different body 
secretions and excretions 

Chloride loss can probably affect renal function only because of the con- 
comitant loss of fluid which is entailed In this respect, hypochloremia must 
be considered among the causative mechanisms of extraienal azotemia 
Hyponatremia, on the other hand, seems specifically to produce a diminished 
blood plasma volume irrespective of the fluid intake or loss The azotemia 
which follows sodium chloride restriction is probably intimately linked with 
the sodium factor 

Aside from the influence on water balance and the level of the nitrogen- 
ous products one must not overlook that loss of electrolytes results m a shift 
of the acid-base balance of the body If sodium is lost In excess of chlorides 
(1 e pancreatic juice) acidosis results On the other hand, chloride loss in 
excess of sodium (1 e gastric juice) results in alkalosis In this respect, 
varying degrees of acidosis or alkalosis may accompany the syndrome of 
extrarenal azotemia 

3 Dehydration That ordinary dehydration may affect renal function 
has been well established on the basis of scientific investigations and routine 
clinical experience Lashmet and Newburgh 24 have shown that under nor- 
mal conditions the kidneys exciete 35 to 40 grams of solids per day Each 
gram of this waste material requires about 15 cc of fluid to be dissolved 
Therefore even with kidneys working to maximal concentration, at least 500 
to 600 c c of urme must be excreted per 24 hours to avoid the retention of 
nitrogenous waste products m the blood If the kidneys are unable to con- 
centiate to the maximal specific gravity of 1 032, moie fluid is required to 
eliminate the total solids This has been carefully worked out by them and 
is shown in the accompanying table 20 


Maximum Concentrating Ability 

Minimum Amount of Water Required to Excrete 
35 grams of Waste Material 

Specific Gravity 

Cubic Centimeters 

Normal 1 032-1 029 

473 

Diseased 1 028-1 025 

595 

1 024-1 020 

605 

1 019-1 015 

850 

1 014-1 010 

1,439 


In individuals with normal kidneys, the volume of urine is more or less 
directly related to the fluid intake This has been adequately and conclu- 
sivel) shown by Coller and Maddock 20 who performed experiments planned 
to demonstrate the effects of pure dehydration on renal function In their 
experiments all other factors known to affect renal function remained con- 
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stant throughout The subjects were healthy adults who were permitted 
light muscular activity The environment was such that sweating did not 
result A diet of low fluid content, just sufficient to cover the caloric re- 
quirements, was given Ihe mineral content of the diet remained constant 
throughout with an adequate salt intake so that no disturbance of the min- 
eral balance of the body resulted These subjects were then dehydrated by 
merely restricting the fluid intake 

The important changes were found in the blood and urme The non- 
protein nitrogen of the blood rose in each case from normal figures of 30 to 
32 mg per cent to 40 to 45 mg per cent after two to four days of dehydra- 
tion The urines before dehydration showed an a\erage specific gravity of 
1 015 with volumes ranging from 1200 to 1500 c c With dehydration the 
specific gravities in each case increased to values of from 1 031 to 1 041, 
while the daily urinary output dropped to 440 to 480 c c The unne on the 
last day of dehydration exhibited traces of albumin, many casts and some 
red cells This was an interesting demonstration of the lack of specificity 
of the presence of albumin, casts and red cells in the urme as indicative of 
organic renal disease 

Following treatment with fluid alone these abnormal findings m both 
the blood and urme reverted to normal within one or two days These ex- 
periments seem to indicate that pure dehydration entirely aside from salt re- 
striction or loss may have a definite deleterious effect on renal function In 
addition to producing oliguria with its concomitant retention of nitrogen m 
the blood, dehydration may also cause azotemia by other mechanisms 
Meylei 27 m particular has stressed the point that dehydration increases 
protein catabolism This has been borne out by other investigators 28 It 
should not be overlooked that dehydration by reducing the circulating blood 
volume may produce shock with its accompanying lowering of the blood 
pressure These factors are probably effective only m the severer degrees 
of dehydration 

Except under strict experimental conditions and rare clinical circum- 
stances, dehydration per se does not occur except in conjunction with loss of 
body electrolytes Dehydration without salt loss would, therefore, be ex- 
pected particularly m instances of restricted fluid intake with normal con- 
sumption of food Possibly to be considered with dehydration is shock 
Here blood is shunted from the active vascular tree into stagnant body 
depots such as the liver, spleen, splanchnic area and sub-papillary capillary 
plexuses Aside from the drop in blood pressure, renal function is impaired 
under such circumstances by the lack of available fluid m the active circula- 
tion The blood passing through the kidneys is dehydrated even though no 
fluid is lost from the body as a whole 29 

With dehydration there occurs hemoconcentration which entails an in- 
crease m viscosity of the blood 30 This probably hinders the circulation 
through the kidney Medes 31 has shown that decreased blood flow through 
the kidnejs leads to a diminution of the glomerular filtrate Dehydration 
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also increases the concentration of total blood piotem 32 The influence of 
this fact on renal function will be discussed later 

In summary then, dehydration affects renal function by limiting the 
available fluid for excretory purposes, increasing protein catabolism, dimin- 
ishing the flow of blood through the kidneys, lowering of the blood pressure, 
and probably by increasing the colloid osmotic pressure of the blood 

4 Livei Damage Although many of the metabolic functions of the 
liver were known earlier, it was not until the work of Mann and his co- 
workers 33 that certain of these functions were definitely established Of 
particular interest m relation to the subject undei discussion is the experi- 
mental proof presented establishing the liver as the site of catabolism of 
ammo acids with the consequent production of urea Bollman, Mann and 
Magath 34 in studies on hepatectomized dogs, found that m no case did 
deaminization occur after the liver had been removed This was demon- 
strated by the recovery of ammo acid in the blood, urine and tissues of these 
animals m amounts approximately equal to the anticipated formation of 
urea If ammo acids were injected into these animals the entire amount of 
ammo acid nitrogen was recovered unchanged in the blood, thus little or no 
urea is formed m the absence of liver function In these experimental ani- 
mals, although the total non-protem nitrogen increased, this increase was as- 
sociated with an absolute reduction of urea nitrogen and a marked rise in 
the amino acid nitrogen of the blood 

Clinically this has a definite bearing m cases of advanced liver destruc- 
tion Prior to the experimental work of Mann and his co-workers, Stadie 
and Van Slyke 35 reported a case of acute yellow atrophy which demonstrated 
these findings Even more striking, however, is the case of extreme liver 
destruction leported by Rabmowitch 30 in which the ammo acid nitrogen 
rose to 216 mg per cent (as contrasted with normal value of from 5 to 8 mg 
per cent) No urea could be demonstrated in this instance From a similar 
point of view, Stander 37 m reporting a chemical study of chloroform poi- 
soning, found an increase in the total blood non-protem nitrogen with which 
was associated an increase in the ammo acid nitrogen More recently the 
studies of Wakeman and Morrell 38 on experimental yellow fever in monkeys 
demonstrated that in this disease, which is characterized by liver cell damage, 
the blood urea nitrogen, although increased in most instances, did not in- 
crease in proportion to the total non-piotein nitrogen In some cases it 
showed an actual decrease The difference in every case was made up chiefly 
by a rise m the ammo acid nitrogen and undetermined nitrogen 

In the past few years there have been many case leports of azotemia 
subsequent to varying degrees of liver damage m which the rise m total non- 
protem nitrogen was due to a rise m the urea nitrogen rather than the ammo 
acid nitrogen Few of these cases, however, have received adequate stud) 
from the point of view of various other factors such as hypochloremia, 
hyponatremia, drop m blood pressure, dehydration and renal function 

This recognized deaminizing function of the liver demonstrates the lm- 
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poitance of both ammo acid and blood urea nitrogen determination in per- 
sons with liver disease Obviously m the absence of such determinations 
no true understanding of elevated non-protein nitrogen in liver disease can 
be obtained 

5 Protein Catabolism Under ordinary cn cumstances the level of the 
non-protein nitrogen of the blood is dependent on (1) the adequacy of renal 
function in eliminating nitrogen in the urine, (2) on the amount of water 
available to perform this function and (3) on the rate at which protein is 
broken down in the body 39 With proper function and available fluid pres- 
ent, an increased rate of protein catabolism is reflected up to a certain point 
by an increase in urinary excretion of nitrogen It seems reasonable to as- 
sume then that piotem catabolism may occur at so rapid a rate that even 
noi mal kidneys are ineffectual in removing all of the nitrogen products pro- 
duced, or too rapidly for normal kidneys to be adjusted immediately to this 
increased demand In either case an increase in the level of the blood non- 
protem nitrogen will result 

The importance of protein catabolism m controlling the level of the non- 
protem nitrogen of the blood has been emphasized by Peters and Van 
Slyke 40 They have pointed out that unless the rate of nitrogen catabolism 
and the urine volume are known, the blood non-protein nitrogen cannot be 
utilized as a criterion of renal function Conversel), it would seem that in 
the presence of normal renal function and urine volume, an increase in the 
blood non-piotem nitrogen can be associated with increased protein catabo- 
lism 

In conti oiled staivation experiments Lennox et al 41 demonstrated 
fluctuations m the blood non-protem nitrogen presumably due to uneven 
protein catabolism A previous investigation in animals had been made 
Morguhs and Edwards 12 reported an increase of the non-protem nitrogen 
and blood urea nitrogen at an early stage of fasting which remained at a 
more or less fixed level until the extreme stage was reached when a much 
gi eater increase occurred The ammo acid nitrogen and creatinine le- 
mained more or less constant but the undetermined nitrogen rose some- 
what The investigations of both of the above gioups indicate that on re- 
feeding, for a time less mtiogen is excreted than ingested It would seem 
likely, therefore, that the non-piotem nitrogen which leaves the blood in 
these instances is not excreted but used in building body protein 

Morguhs and Edwards 42 and Mackay and Mackay 28 have shown that 
when water as well as food is restncted, the rise in the non-protem nitrogen 
is exaggerated The latter investigators reported the additional increase of 
non-protein nitrogen m dehydration experiments further prolonged by in- 
travenous injections of sucrose Peters and Van Slyke 43 point to this rise 
of non-protein nitrogen as the result of augmentation of protein metabolism 
and consider it as an example of toxic destruction of protein Meyler 2 ' has 
presented e\ idence to indicate that dehydration may be an important factoi 
in increasing protein catabolism It is also considered by some 27 that 
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acidosis may play a similar role Glass, 11 in the experiments previously 
mentioned, was able to show that chloride ( ? salt) loss leads definitely to 
some degree of protein destruction 

In a series of experiments on the effects of protein intoxications and 
injury of body protein Cooke and Whipple 41 and their collaborators 45 point 
out the occurrence of high non-protein nitrogen with sterile abscess forma- 
tion, septic inflammations such as pleurisy, pneumonia and pei itonitis in ex- 
perimental animals, and in man with septicemia, peritonitis and pneumonia 
In these works the azotemia was accepted as an indication of mci eased pro- 
tein catabolism in the presence of anatomically normal kidneys 

Recently Lurje 40 in continuing the investigations on protein metabolism 
in instances of severe surgical trauma in cases with intact innervation of the 
liver has demonstiated an increase in the ammo acid nitrogen of the blood 
which appears to be due to a reflex provoking endogenic breaking down of 
proteins 

Cases leported by Rackemann, Longcope and Peters 47 of nitrogen re- 
tention occurring m the course of acute allergic states are veiy interesting in 
view of the interpretation that these aie due to some degree of tissue injury 
Also, Hashimoto 48 has shown that with histamine intoxication similai 
changes in the blood chemistry take place Although protein metabolism is 
believed to be partly responsible for this change, it must not be forgotten 
that at autopsy Hashimoto 4S found marked degenerative changes of the 
tubular epithelium 

In extensrve studies of nitrogen metabolism as affected by iodides Grab- 
field and Prentiss 49 ’ 50 detei mined that iodides caused an increased nitrogen 
excretion probably resulting from increased nitrogen catabolism In the 
case of potassium iodide, however, the deleterious effects of potassium on 
kidney function must be remembered 

To recapitulate, there seems to be evidence to indicate that the factors of 
starvation, dehydration, acidosis, salt loss, infections, fever, tiauma, allergv, 
and certain drug intoxications may all be associated with increased protein 
catabolism There is some doubt, however, as to whether these factors op- 
erating independently can produce a significant degree of azotemia It is 
perhaps better to consider them as contributory factors, since under actual 
clinical circumstances, they are usually interrelated with other mechanisms 
capable of producing azotemia 

6 Local Renal Distinbance That progressive organic kidney disease 
may alter renal function is so well known that it requires no further com- 
ment On the other hand that minor changes m renal tissue may cause 
alterations in function which are often reversible is not so well appreciated 
These may occur m a wide variety of unrelated systemic diseases, and are 
characterized by diveisified change m the kidney parenchyma and resultant 
alterations in renal function Only too often are these minor changes noted 
at autopsy with no attention paid to them in explaining physiological dis- 
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tutbances Likewise, it is often overlooked that disturbances m the kidney 
of a functional nature can result m diminution of excretion of urine 

The factors which influence the output of the urine will be briefly re- 
viewed in order that the concept under consideration may be more clearly 
understood Cubitt, 3 m a recent renew on renal physiology summarizes 
them as follows (1) The urine pressure, (2) Changes m the secretion- 
reabsorption activity of the tubule cells, (3) The blood pressure in the 
glomerular capillaries, (4) The area of the capillary bed from which filtra- 
tion is taking place, (5) The osmotic pressure of the colloids m the plasma 
of the blood contained m the glomerular capillaries, (6) Nervous control 
and (7) Hormonal control 

Whether changes in the secretion — reabsorption activity of the tubule 
cells can account for changes in renal function is still problematical It is 
possible that the activity of the tubule cells may be changed by alteration in 
blood supply, pressure of urine within the tubules, and microscopic changes 
within the tubule cells For a similar reason the control of the area of the 
capillary bed from which filtration can take place must be disregarded It 
can not be measured readily in the living, nor can it be seen m anatomical 
material It is evident that the control of this area must depend on sys- 
temic blood pressure, nervous influences presence or absence of chemical 
substances or hormones present in the blood, and on the state of relaxation 
and contraction of the afferent and efferent arterioles controlling the blood 
supply to the glomeruli Since the kidney normally needs but a small frac- 
tion of its total glomeruli for normal renal activity, it seems unlikely that 
anything except a diffuse change would result in loss of renal function severe 
enough to cause nitrogen retention Because the afferent and efferent 
arterioles are under nervous and chemical control it is conceivable that a 
widespread loss of effective filtrating area could result through some humoral 
stimulation or nervous reflex 

The principal function of the renal nervous control is regulation of the 
vasomotor functions with vaso-constrictor action predominating Any 
stimulation of the splanchnic trunk (either directly or perhaps indirectly 
from a distance by reflex action) lessens the amount of urine secreted Con- 
versely, depression or section of the splanchmcs increases the amount of 
urine 51 There is no good evidence that nerves carry secretory fibers 51 
The nature of reflex anuria is obscure and will be discussed in detail later 

The effect of the systemic blood pressure on urinary function has al- 
ready been mentioned It was pointed out that the effective filtration pres- 
sure depends on the difference between the hydrostatic pressure of the blood 
due to the general arterial blood pressure, and the counter pressure due to 
the osmotic tension of the serum proteins This holds true as long as the 
urme pressure on the tubular side of the glomerular membrane is not in- 
creased Normally the mtracapsular urinary pressure is ml and can be dis- 
regarded Any rise of the urine pressure m the mtracapsular and tubular 
spaces, however, interferes with the effective filtration pressure Such m- 
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creases in urine pressure can result from partial or complete obstruction of 
the kidney tubules 

Under noimal circumstances the colloid osmotic pressure of the blood 
rarely exceeds 25 to 30 mm of Hg 2 Ihis pressuie depends chiefly upon 
the blood proteins It is well known that in severe states of dehydration 
hyperprotememia results 32 Goromi and Podhradszky 21 measured the col- 
loid osmotic pressure m animals before and after dehydration The aver- 
age normal for cats before dehydration was 33 mm of Hg Even though 
the albumin-globulin latio reversed with dehydration, the osmotic pressure 
of the blood proteins increased, reaching in some cases over 60 mm of Hg 
They considered the hyperprotememia due to dehydration an important 
factor operating within the kidney in the extiarenal azotenuc syndrome 
This effect is obtained by counteracting the glomeiular filtiation piessure 

Changes m the renal tubules are not specific and may occur m the course 
of a wide variety of clinical conditions Not only are the clinical pictuies 
with which they are associated variable, but often the changes themselves 
vaiy from microscopic degeneration to evidence of gross neciosis and, on 
occasion, are entirely absent In addition, obstruction can occur from 
precipitation of matenal present in the glomerular filtrate, thus occluding 
the tubular lunnna 62 It would appear that these changes are not neces- 
sarily progressive m nature, and, as a rule, disappear as the patient recovers 
from the systemic condition with which they are associated They are 
noted at autopsy only when a patient dies during the course of disease prone 
to produce tubular damage At this time changes varying from cloudy 
swelling to actual necrosis of tubular epithelium with mspissation of granu- 
lai debris in the lumina of the tubules may be noted 

Experimentally it has been shown that advanced as these changes may 
be, if given the opportunity, regeneration and presumably return of normal 
function will take place 53 These tubular changes (even though anatomical) 
must be considered as appertaining to the mechanisms of this syndiome, 
since they are often pioduced by the prolonged piesence of factois of 
puiely extrarenal origin The widespread presence of such changes can 
cause the kidney volume to be increased and the capsule of the kidney to 
be distended At autopsy, such kidneys are increased in weight and aie 
grossly edematous and swollen, with bulging of the cortex when the capsule 
is cut 

These changes m the anatomical structures of the tubular cells invariably 
lesult either m an increase in the size of the cells or in the extrusion of 
cellular debris into the tubular lumina The end result in either case is a 
diminution of tubular patency which in turn increases the urine pressure 
within the tubular and mtracapsular space If the increase in urine pressure 
is sufficient it may counteract effective filtration through the glomerular 
capsule and lead to retention of nitrogenous waste products in the blood 3 

The cause of tubular changes is not clear One possible explanation is 
illustrated by the interesting series of animal experiments performed by 
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Hashimoto 48 He showed that after the intravenous injection of 1 to 3 
mg of histamine dichloride evidence of intoxication could be expected 
This toxicity was associated with a rise of the blood non-protem nitrogen, 
fall of blood pressure, and markedly diminished urinary flow The post- 
mortem findings were definite and characteristic, consisting of diffuse de- 
generative changes in the tubular epithelium with no changes in the glo- 
meruli One can hot fail to recognize the resemblance between this picture 
of histamine shock as described by Hashimoto, and that of extrarenal 
azotemia as depicted in this paper In view of the possibility that histamine, 
or a histamme-hke substance, may be liberated in many shock-like states, it 
seems more than justifiable to include histamine as one of the possible fac- 
tors m the production of extrarenal azotemia 

Aside from these anatomical changes m the tubular epithelium another 
mechanism may lead to an increase in urine pressure with a consequent 
diminution m renal function It should not be overlooked that the systemic 
venous pressure when increased may lead to congestion and edema of the 
kidney The capsule of the kidney prevents renal distention beyond a cer- 
tain volume Therefore, as venous pressure rises, the mtrarenal pressure 
is also increased and is transmitted equally in all directions At a certain 
point this will necessarily result in compression of the tubules and thereby 
raise the urine pressure within the mtracapsular space This in turn di- 
minishes the effective filtration pressure and may lead to oliguria and 
azotemia In addition to its effect in increasing the urine pressure, venous 
congestion influences urinary function by diminishing the blood flow through 
the kidney and by producing an anoxemia 54 

One cannot overlook the possibility that renal function may be partially 
influenced by hormonal control Of the various endocrine glands in the 
human body, there is evidence that specific hormones from the pituitary 
gland and the adrenals exert such an influence 

The diuresis inhibiting action of posterior pituitary lobe extract in man 
has been recognized for many years Starling and Verney produced this 
effect on an isolated kidney and it has further been shown that the effect is 
not altered by denervation of the kidney This indicates that the anti- 
diuretic effect of posterior lobe extract is primarily on the kidneys Al- 
though the exact site of action m the kidneys is still undecided upon, the 
bulk of the evidence seems to indicate that the antidiuretic action of this 
hormone is due to mci eased reabsorption of water without much change m 
the rate of glomerular filtration 55 The indiscriminate use of pituitrm, espe- 
cially in postoperative cases where the fluid balance is readily disturbed, may 
well be a significant factor m producing azotemia 

Loeb et al have demonstrated that adrenal cortical substance influences 
sodium excretion This has been well substantiated by others In con- 
sidering the azotemia found m Addison’s disease, Loeb and his co-workers 66 
weie unable to explain it by purely extrarenal factors From the e\idence 
on hand, they postulated “ that the adrenal cortical substance acts on the 
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kidney to control the excretion not only of sodium but also of urea In 
adrenal insufficiency, the rate of salt excretion is increased while urea elimi- 
nation is retarded” This hypothesis is attractive in view of the adienal 
damage commonly found in severe infections and certain toxic conditions 
(1 e burns) in which azotemia is not uncommon 57 It is evident that a dis- 
turbance in adrenal physiology may at times play a role in the initiation of 
extrarenal azotemia 

Discussion It should be kept in mind that these six mechanisms, al- 
though presented separately, are interlinked and often interdependent This 
method of presentation serves merely to clarify an otherwise extremely com- 
plex exposition The interrelationship of these mechanisms is well ex- 
emplified by a hypothetical situation In a patient who has a severe diarrhea, 
there is an entailed loss of fluid, sodium and chloride with resulting dehy- 
dration and diminution of the circulating blood volume There is then an 
associated fall of blood pressure Starvation, dehydration, fever and hvpo- 
chloremia would increase protein catabolism If the patient is severely 
toxic, renal tubular damage may supervene This combination of circum- 
stances brings on the extrarenal azotemic syndrome One can imagine 
many situations m which the combinations of mechanisms would be much 
simpler and others where they would be more complex 

The concept of extrarenal azotemia cannot be rationally expounded with- 
out considering factors operating locally in the kidney Renal tubular 
damage or tubular occlusion may be found terminally in many cases with 
azotemia primarily due to extrarenal factors It is not, however, an in- 
variable finding For this reason such cases can more rationally be placed 
m the extrarenal syndrome than segregated in some unsatisfactory sub- 
group of organic renal disease 

The very term “ extrarenal ” is a poor one, but serves as a useful desig- 
nation to separate this type of azotemia from that due to the well recognized 
organic renal diseases All the extrarenal factors (no matter how far dis- 
tant from the kidney may be their source) produce, either directly or m- 
duectly, some effect which operates directly in the kidney 

Pathogenesis or Extrarenal Azotemia in Various Clinical 

Conditions 

Azotemia occurs frequently m clinical conditions other than those as- 
sociated with organic kidney disease This type of azotemia is extrarenal 
in origin While it is more commonly seen in certain clinical states, it maj 
be present m any disease in which the above mentioned mechanisms are 
operative An attempt is made here to indicate the pathogenesis of extra- 
renal azotemia by analyzing the responsible mechanisms m a series of chosen 
clinical conditions which are illustrated in part with our own case histories 
A similar approach is possible under any circumstance in which azotemia 
occurs m the absence of organic kidney disease 
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1 Coronary Thrombosis 

Case 1 A 63 years old man was admitted to the Evans Memorial Hospital 
with a two day history of precordtal distress, faintness, vomiting, restlessness and 
dizziness Significant physical findings included cyanosis, slight dyspnea, a few 
rales at the bases of the lungs, distant heart sounds of tic-tac quality, and a pulse 
rate of 140 Blood pressure was 90 mm of Hg systolic and 70 mm of Hg diastolic 
Temperature was 100° F 

The first urine specimen had a sp gr of 1 025, a slight trace of albumin, no 
sugar, and a few leukocytes and casts per high pou’er field m the sediment Sub- 
sequent specimens of urine were of even higher specific gravity The leukocyte count 
was 20,000 with 85 per cent polymorphonuclear neutrophiles The electrocardio- 
graphic findings were typical of an acute coronary occlusion The patient rapidly 
grew worse and died two days after entry The blood pressure and pulse were 
unobtainable for 24 hours before death 

The pertinent laboratory data are summarized in table 1 


Table I 




Blood 

: 

Blood 

o 

u 

Whole 
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The autopsy revealed the presence of considerable sclerosis of the coronary 
vessels with massive infarction of the left ventricle Grossly the kidneys were nor- 
mal Microscopically the glomeruli were normal, but the tubular cells were swollen, 
often acidophilic, with some of the lumina containing granular debris 

The occurrence of azotemia m coronary thrombosis is not often men- 
tioned but Steinberg 58 found the non-protein nitrogen of the blood to be 
over 40 mg per cent in 20 of 31 cases An analysis of the mechanism of 
the disease readily explains this frequency of azotemia A drop m blood 
pressure, even to shock levels, is common The effect of this on renal func- 
tion has already been discussed The other major factor contributing to 
azotemia is the diminution in the volume of circulating blood This may 
be due in part to vomiting, sweating or to fluid restrictions The chief 
cause, however, as shown by Fishberg et al 59 is the redistribution of the 
blood, whereby a smaller fraction of the total volume of blood m the body 
remains in active circulation, and a larger fraction stagnates in dilated 
capillaries and perhaps within the blood depots In other words, the fea- 
tures of the shock syndrome are prominent This, by limiting the fluid 
available for renal excretion, further influences the i etention of nitrogenous 
waste products 

The urinary findings have been strikingly presented by Steinberg 58 
Most urines showed high concentrations, specific gravities of 1 020 or higher, 
v\ ith the presence of albumin, casts and occasionally red blood cells In a 
few instances urinary suppression was complete Ohgurias with 24 hour 
volumes of 500 c c or less were common 
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Starvation, destruction of body protein, toxic damage to renal tubular 
cells and venous congestion due to heart failure may at times play lesser 
roles m producing the azotemia 

As shown by Steinberg, 58 and by analysis of the above factors, it is 
obvious that a blood non-protein nitrogen which remains elevated or con- 
tinues to rise is of ill omen and offers a poor prognosis Serial blood non- 
protein nitrogen studies and urine analyses should be included along with the 
electrocardiogram, white blood count and sedimentation rate in evaluating 
cases of coronary thrombosis 

Case 1 is a classical example of azotemia due to coronary thrombosis 
Postmortem examination showed that the kidneys were essentially normal 
for this person’s age, except for the lecent tubular changes Vomiting, di op 
m blood pressure and the shock syndrome were the responsible factois 
The urine with its high specific gravity of 1 025 to 1 030 and the presence of 
albumin, cells and casts was chai acteristic There was m addition a mild 
hypochloremia Tubular damage was probablv minimal 

2 Alkalosis 

Case 2 A 31 year old man was admitted to the Boston City Hospital with a 
history of a duodenal ulcer of several years’ duration A dietary regime and alkaline 
powders had afforded relief until about eight months previously when symptoms re- 
curred The patient then resorted to daily self-induced vomiting He became 
nervous and irritable, and developed vertigo, nocturia and shooting pains and aches 
in both legs 

Physical examination showed epigastric tenderness, tenderness of the leg muscles 
and active reflexes His blood pressure was 120 systolic and 90 diastolic 

The history, examination, laboratory data and course are typical of alkalosis 

The significant laboratory data are given in table 2 


Table II 
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The patient was given four liters of fluid daily with 30 grams of sodium chloride 
Alkalies were omitted The vomiting ceased after one week, and the nocturia dis- 
appeared after the first month 

Tlie syndrome of alkalosis is characterized chemically by azotemia, hy- 
pochlorcnna, and increased carbon dioxide combining power It may oc- 
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casionally occur solely from excessive loss of hydrochloric acid (vomiting 
of gastric juice) The blood sodium level may be normal Ingestion of 
alkali by persons with organic renal disease readily causes alkalosis In 
addition ingested alkaline salts may cause alkalosis if the fluid and chloride 
balance of the body are disturbed by vomiting, hematemesis, or excessive 
sweating This phase of the subject is discussed at length elsewhere by 
Jeghers and Lerner 60 In addition, it has been shown that severe alkalosis 
can cause damage to the tubules of the kidney, thus further diminishing renal 
function 9 When tubular damage occurs, loss of ability to concentrate the 
urine may follow The process seems to be reversible if treatment is 
prompt 

It is uncertain whether the ingestion of alkalies can cause renal impair- 
ment in a person with normal kidneys unless some auxiliary mechanism be 
present A case reported by Steele 61 suggests that it can A man, aged 52, 
had ingested alkalies for years There was no evidence of renal disease 
prior to this therapy Renal failure developed without clinical symptoms 
of alkalosis The blood urea nitrogen rose, phenolsulphonephthalem ex- 
cietion and urea clearance were diminished, urinary concentration was 
fixed at a sp gr of 1 010 and albumin casts and red cells were present m 
the urine Withdrawal of alkalies caused a prompt drop in blood urea 
nitrogen It was not until three years later that urinary function was 
entirely normal 

Case 2 is an interesting example of alkalosis An admission to the 
hospital four years befoie had shown normal renal function The in- 
gestion of alkaline powders, in the presence of diminished chloride and 
fluid due to vomiting initiated the syndrome Renal tubular damage re- 
sulted Even when the blood chemical findings had returned to normal, the 
phenolsulphonephthalem excretion was still low and the urme specific gravity 
fixed at a low level This patient was seen one year after discharge, at this 
time he had regained normal renal function, including ability to concentrate 

3 Pylouc Obstruction 

Case 3 A 61 year old man was admitted to the Boston City Hospital, com- 
plaining of anorexia, pain m the left flank, small nodules in the skm and loss of 
weight 

Scattered pea-sized, non-tender nodules were made out in the subcutaneous tissue 
of the face, neck and back A walnut-sized nodule was palpable m the left supra- 
clavicular fossa The blood pressure was 175 systolic and 100 diastolic A vague 
sense of resistance w r as made out just above the umbilicus 

The kidneys showed an ability to concentrate to a maximum of 1 033 On 
occasions a slight trace of albumin was noted, otherwise the urines w^ere negative 
The non-protein nitrogen w'as 35 mg per cent on admission, but two days later the 
patient de-'. eloped intractable vomiting and the non-protem nitrogen rose to 125 mg 
per cent The plasma chlorides fell from 570 to 426 mg per cent Death occurred 
one w'eek after admission The blood pressure remained w'ell sustained 

The autopsy revealed extensile carcinomatosis with metastases to the \ertebrae, 
pelvis and skin The primary lesion was an obstructne pyloric carcinoma The 
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combined weight of the kidneys was 270 grams and they were grossly and micro- 
scopical^' within normal limits 

That azotemia may complicate pyloric obstruction has been well shown, 
both experimentally and clinically 0 The above case is a good example of 
azotemia due to this cause The mechanism is easy to undei stand V omit- 
mg causes loss of fluid and of chloride The effect of this on renal func- 
tion has already been discussed In this particular case, the renal tubules 
were normal at autopsy Occasionally if the syndrome is prolonged, tubular 
damage may result with concomitant loss of powei to concentrate the mine 
With the tubules normal, as was the case here, the mine is highly con- 
centrated and scanty 

4 Peritonitis 

Case 4 A 59 year old woman was admitted with a known history of a peptic 
ulcer of ten years’ duration Three days before she had developed sudden epigastric 
pam, abdominal distention and vomiting The vomitus became blood-streaked, prob- 
ably from retching 

On entry the patient was semi-stuporous , the skin was dry , rales were heard at 
both bases, and the blood pressure was 60 svstohc and 10 diastolic The abdomen 
was distended and tender, most markedly so in the right lower quadrant Definite 
tenderness was noted on rectal examination The temperature was 97° F , the pulse 
120, and the respirations 30 

After admission the temperature rose to 102°, and she lapsed into coma The 
urinary output was only 40 cc jn 24 hours despite the fact that fluids vere forced 
The patient died four days after admission 

The specific gravity of the urine was 1 019, a very slight trace of albumin was 
noted and a moderate number of leukocytes and rare granular casts was seen m the 
sediment The non-protein nitrogen on admission was 55 mg per cent and rose to 
100 mg before death 

The autopsy confirmed the clinical impression of peritonitis resulting from a 
ruptured duodenal ulcer The combined weight of the kidneys was 240 grams 
Microscopic examination revealed the presence of a minimal degree of nephrosclerosis 
and considerable swelling of the tubular epithelium which in some places was des- 
quamated 

In peritonitis we have many mechanisms operating to produce an azo- 
temia Dehydration is caused by vomiting and shift of available circulating 
blood volume Salt loss will usually accompany this fluid loss Blood pres- 
sure is often low Fever, infection, and starvation increase protein cata- 
bolism In addition, it is not unknown for the tubular epithelium of the 
kidney to show changes varying from SAveJlmg to actual necrosis with plug- 
ging of the tubular lumina This adds a local renal factor to those of extra- 
renal origin Case 4 shows how all these factors can be operative in a single 
patient 

5 Liva -Kidney Syndiome There has been considerable discussion m 
the recent literature concerning the so-called liver-kidney syndrome 02 ’ 03 
Chief interest has been centered m the attempt to find the noxious agent 
which is supposed!} elaborated by a damaged liver and which secondarily 
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affects renal function 64 It is obvious that the azotemia m many of the 
cases of this syndrome which have been reported, can be explained on the 
basis of the mechanisms discussed m this paper A recent paper by Licht- 
man and Sohval 63 emphasizes this point of view The following two cases 
illustrate this point 

Case 5 A 35 year old woman was admitted to the Boston City Hospital, with a 
history of eructations and of vomiting once or twice •weekly for six months 
Jaundice and weakness had been noted for two weeks, and the patient had become 
delirious 24 hours before her admission 

Physical examination showed a markedly icteric skin with scattered petechial 
hemorrhages The tongue was dry The liver edge was not felt but the spleen was 
palpable 1 cm below the costal margin Respirations were 12, pulse 104 and the 
temperature 102° F Blood pressure was 70 mm Hg systolic and 50 mm diastolic 

The specific gravity of the urine was 1 032, there was a slight trace of albumin 
The sediment was loaded with granular and hyaline casts The patient could not be 
roused from her coma and died 12 hours after admission The blood non-protein 
nitrogen was 250 mg per cent 

Ihe autopsy revealed petechial hemorrhages in all the serous surfaces The 
liver was very small, weighed 680 grams, and showed the characteristics of acute 
yellow atrophy The combined weight of the kidneys was 260 grams Bile staining, 
and degeneration of the tubular epithelium, and hemorrhages about the tubules of the 
cortex and medulla were noted microscopically 

It is unfortunate that complete chemical studies were not available m 
this case, but in view of the very high non-protein nitrogen and the ex- 
tremely small liver, certain deductions are warranted The azotemia here 
may well have been mostly amino-acid nitrogen retention due to massive 
liver destruction This case closely resembled the one reported by Rabmo 
witch 36 which showed a liver weighing 650 grams, dehydration and fall 
in blood pressure 

Case 6 A 67 year old man was admitted to the hospital because of the develop- 
ment of nausea and vomiting one and one-half weeks after an injection of neo- 
arsplienamine It had also been noted that the skin had become yellow and the urine 
dark in color 

On physical examination a moderate degree of jaundice was observed The 
abdomen was tympanitic and distended and the liver edge was made out 8 cm below 
the costal margin The temperature was 98° F , the pulse 100 and the respirations 18 
The maximum specific gravity of the urine was 1 027 A very slight trace of 
albumin was present and an occasional granular cast was noted in the sediment 

The patient gradually became worse, and the liver edge seemed to recede about 
1 cm daily At the end of a w'eek he developed generalized edema, sank into a quiet 
coma and died The pertinent laboratory findings are given m table 3 

The autopsy showed an extensile hepatitis presumably due to arsphenamine 
Hie combined weight of the kidneys w'as 360 gm Microscopically they showed 
bile staining and a moderate degree of degeneratn e change m the tubular epithelium 

In this case the azotemia was due to retention of urea nitrogen The 
ammo acids remained normal Dehydration was minimal The single 
chloride determination gaie a high normal value The low level reached 
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by the blood pressure was striking Autopsy showed evidence of mild 
damage to the tubular epithelium of the kidneys 

6 Yellow Fevei In a series of careful studies on the chemistry and 
metabolism m experimental yellow fever Wakeman and Morrell 38 pointed 
out that, although the blood urea nitrogen increased m most instances, it 
did not increase in proportion to the rise m the total non-piotem nitrogen 
In some instances the urea fraction was actually decreased, a proportionate 
increase occurnng in the amino acid nitrogen and also in the “ rest nitrogen ” 
The terminal increase m the non-protein nitrogen was further accentuated 
m most cases as a result of late shock In such instances the blood pressui e 
dropped markedly and oliguria or anuria developed A part of the terminal 
increase m the azotemia may also be due to the high rate of protein destruc- 
tion characteristic of the disease The ability of the kidneys to produce 
urme of noimal concentration seems to be almost unimpaired throughout the 
disease 

7 Gastrointestinal Hemonhagc 

Case 7 A 50 year old man was perfectly well until 10 hours before admission 
to the hospital when he had sudden nausea and began vomiting blood About a quart 
of blood was vomited by the time he was admitted to the hospital A history of 
chronic alcoholism was obtained 

On admission the patient was obviously in shock, the pulse was weak and 
thready and the respirations w r ere 26 per minute The blood pressure w'as 95 systolic 
and 55 diastolic The remainder of the phjsical examination was not remarkable 

The patient was given morphine and intravenous fluids He continued to vomit 
blood On the second day he w'as given a transfusion of 500 c c and saline clyses, 
and seemed somewhat improved On the fourth day, however, he began vomiting 
again, the temperature rose to 100° F and he died 

Ihe pertinent laboratory findings are given m table 4 The urines showed a 
specific gravity of 1 014 and were otherwise negative 
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The effects of blood loss on the level of the blood non-protem nitrogen 
were cleaily indicated by Taylor and Lewis 66 and later by Buell 67 More 
lecently, particularly in Denmark, 08 this problem has received considerable 
careful attention It seems clear that at times massive gastrointestinal 
hemorrhage can cause a maiked azotemia 

Here, as in other conditions, several factors come into play which may 
affect renal function Large hemorrhages are associated with varying de- 
grees of dehydration, salt loss, lowering of blood pressure and hemoconcen- 
tration It has in addition been postulated that the reabsorption of digested 
blood from the gastrointestinal tract could directly influence protein metabol- 
ism 09 

Often in hemorrhage, the problem is not one of blood loss particularly, 
for the quantity of blood lost may be considerably less important than the 
resultant degree of shock with fluid shunted from the active vascular cir- 
cuit into stagnant depots Not to be overlooked is the starvation and 
fluid restriction that such persons are subjected to as part of the treatment 
of the bleeding 

8 Postopo ative 

Case 8 One week before admission this 42 year old woman noted pain m both 
lower quadrants which increased in severity Anorexia and nausea developed, with 
some burning on urination 

On physical examination tenderness and spasm of the lower abdomen were noted 
A doughy mass m the posterior cul-de-sac was palpable during the course of a pain- 
ful rectal examination The temperature was 97° F , pulse 100 and respirations 25 
The leukocyte count was 25,000 with 93 per cent polymorphonuclear neutroplnles 

The specific gravity of the urine was 1020, a trace of albumin was present, 
a moderate number of leukocytes and a few coarse granular casts were seen m the 
sediment The non-protem nitrogen was 57 mg per cent 

A laparotomy, performed two days after admission, disclosed a bilateral purulent 
salpingitis with peritonitis The fallopian tubes were removed and the abdomen 
drained Two days after operation the temperature rose to 101°, the pulse remained 
at 100, but the respirations rose to 30 On the eighth day the patient developed a 
generalized convulsion and thereafter frequent muscular twitclnngs were noted The 
non-protein nitrogen rose to 240 mg per cent , pain and swelling of the right parotid 
appeared, and the patient lapsed into coma and died 

The autopsy revealed the presence of peritonitis and bilateral bronchopneumonia 
The combined weight of the kidneys vas 395 gm The capillaries were engorged, 
the tubular epithelium swollen and, in places, desquamated Many of the tubules 
were distended with amorphous albuminous material and some of the lumina con- 
tained hyaline casts 

Postoperative rises of blood non-protein nitrogen are extremely com- 
mon if one perfoims routine blood chemistries This aspect of the subject 
has been recently discussed by Derow 70 The significance of insufficient 
fluid intake, lowered blood pressure, pituitrm medication, vomiting and m- 
ci eased body piotem destruction was emphasized Not mentioned but of 
interest, is the possible presence of renal tubular damage which would add 
a local anatomic renal factor to the above mentioned impairments of physio- 
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logical functions Case 8 lllustiates many of these mechanisms m a single 
patient Of note also in this case were the muscular twitchings which aie 
classically seen in uremia 

It is obvious from the data on hand that m all postoperative patients 
daily examination of the urine, with special reference to the 24 hour volume 
and specific gravity, should be performed Periodic blood chemical exam- 
inations would be of additional aid From these, one could detect an azo- 
temia long before it became manifest clinically and could plan the thera- 
peutic procedures more efficiently Pituitrm should be used with due 
caution 

9 Congestive Caidiac Failure 

Case 9 A 32 year old white man, admitted to the Boston City Hospital, had 
noticed progressive dyspnea, edema of ankles, cyanosis and a feeling of distress in 
his abdomen for 16 months The past history was not satisfactory Physical ex- 
amination revealed a well nourished man, markedly cyanosed The peripheral veins 
were distended The lungs were free of rales The heart was enlarged, the pulmonic 
second sound was accentuated and a rough systolic murmur and thrill were noted 
over the apex The rhythm was regular and the pulse was 88 The blood pressure 
was 118 mm Hg systolic and 75 mm diastolic The liver was enlarged 6 cm below 
the costal edge and was tender There was soft pitting edema of legs, buttocks and 
sacrum 

The urine contained an infrequent slight trace of albumin and 1 030 represented 
the maximum specific gravity The hemoglobin was 93 per cent (Salih), erythro- 
cytes numbered 5 5 million and the leukocytes 8,300 

During the patient’s hospital stay, the peripheral edema and cyanosis increased, 
the liver enlarged and eventually showed a systolic pulsation as did the distended neck 
veins The patient’s condition grew steadily worse, and four days before death 
jaundice appeared which gradually increased m intensity The blood non-protein 
nitrogen on admission v'as 31 mg per cent but rose to 100 mg per cent two days 
before the onset of jaundice The blood pressure level was maintained until the end 
After a month, the patient sank into a deep coma and on the day before his death 
uremic snow was noted on the cheeks and sides of the neck The urinary output was 
diminished but the specific gravity remained at 1 030 

The autopsy revealed rheumatic heart disease with mitral stenosis, tricuspid 
regurgitation and right ventricular hypertrophy Multiple pulmonary infarcts were 
present Chronic passive congestion of the liver, spleen and lungs was noted The 
combined weight of the kidneys was 285 gm The width of the cortex v'as 7 mm 
Microscopically the kidneys were normal except for congestion 

Numerous studies of renal function during heart failure have been 
made 71> 72 Foster 73 demonstrated that an increased non-protein nitrogen 
of the blood may result purely from circulatory disturbances In a study 
of eight cases of congestive heart failure he found an average non-pi otem 
nitrogen of 61 mg per cent with extremes of 40 and 90 mg per cent Foui 
of these cases were examined after death and showed no evidence of renal 

disease 

Sustained high venous pressure can cause congestion of the kidneys 
E\en normal kidneys can accommodate for this congestion only to the limit 
of the distensibihty of their capsules Congestion beyond this point pre- 
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sumably results in the compression of available space within the kidney, 
particularly the tubular lumma, e\ entually interfering with kidney function 
The findings in Case 9 appear to justify a simple mechanical explanation 
of this sort There was no change m blood pressure, no dehydration and 
no salt loss This case, in addition, showed certain classic clinical features 
of uremia The uremic frost was marked The terminal stupor progress- 
ing to coma resembled that seen m organic kidney disease 

10 Inti avenous and Ti cmsfusion Reactions 

Case 10 A 46 year old man was admitted to Boston City Hospital, for treat- 
ment of an indolent ulcer of the left leg believed to be due to Buerger’s disease 
Previous admissions had revealed no findings of significance except those referable 
to partial occlusion of the arteries of both legs The blood pressure had always 
remained about 130 mm Hg systolic and 80 mm diastolic The renal function was 
normal Physical examination on this admission revealed no new signs The 
patient was treated by means of 200 c c of 5 per cent saline given three times weeklj 
He did well and after several weeks the ulcer began to heal 

A month after admission, following by one hour an injection of 5 per cent 
saline intravenously, the patient had a severe chill and began to vomit The next 
morning jaundice was noticed The pulse increased to 120 while the temperature 
rose to 103° F The jaundice increased, the face and extremities became puffy, the 
conjunctivae chemotic, and hemorrhagic manifestations appeared Significant 
changes in the laboratory data are tabulated in table 5 Unfortunately the presence or 


Table V 



Blood Pressure 

NPN 

Sp Gr 

Urinary Volume 

Icterus 


Systolic 

Diastolic 

Urines 

Index 

Before reaction 

130 

80 

25 mg % 

1 020 

Normal 

4 

After reaction (only 
extremes tabulated) 

140 

80 

155 mg % 

1028 

i 

Progressive dim- 
inution to com- 
plete anuria 

100 


absence of hemoglobinuria was not ascertained The liver was slightly palpable 
Repeated blood cultures showed no growth The patient continued on a progressively 
downhill course, developed anuria, lapsed into coma and died five days after the onset 
of the reaction The postmortem examination revealed a normal sized liver with 
scattered areas of necrosis, atherosclerosis of the peripheral arteries and terminal 
bronchopneumonia Blood cultures w'ere negative The combined weight of the 
kidneys w'as 540 gm The cortex u'as 1 2 cm wide Microscopically there was no 
evidence of vascular or glomerular involvement The comoluted and collecting 
tubules contained granular material The tubular epithelium was somewhat flattened 

This bizarre clinical picture resembles closely that reported m other in- 
stances as following certain transfusions 75 Hench 70 reported a quite 
similar reaction following the intravenous injection of typhoid vaccine 
This naturally raises the question as to -whether some common mechanism 
underlies these seennngl) isolated tjpes of reactions 
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An analysis of the above case shows that salt loss, dehydration and hy- 
potension were not operative heie Liver damage was not sufficient to be 
a factor Excessive protein catabolism alone could scarcely be responsible 
for a rise of blood non-protein nitrogen to 155 mg per cent The kidneys 
showed evidence of tubular damage and much debris blocking the tubular 
lumina It thus seems that the local lenal factor was most important heie 

This appears to agree with the results secured by DeGowm et al 52 m 
explaining a similar syndiome due to blood transfusion reactions These 
workers showed that m acid urine, the excretion of hemoglobin caused ob- 
struction of the tubular lumina with masses of pigment denved from hemo- 
globin Unfortunately, in our case, no search for hemoglobmui la was 
made The hemolysis of blood caused by the injection of any deletenous 
substance would allow us to explain these reactions on a mechanism similar 
to the one proposed by DeGowm et al 52 Fuithei study is obviously needed 

11 Weil’s Disease 

Case 11 * A 38 year old man was admitted to the Boston City Hospital severely 
prostrated and jaundiced For one week, weakness, muscle pains, prostration, chills, 
vomiting and progressive jaundice had been noted Physical examination revealed 
severe icterus, moist rales in the chest, hemorihagic herpes of the lips, mucous 
membrane bleeding, a distended abdomen and tender thigh muscles Blood pressure 
was 120 mm Hg systolic and SO mm diastolic 

The urine was highly concentrated, and contained albumin and many granular 
casts There was a leukocytosis of 28,700 The non-piotein nitrogen of the blood 
was 200 mg per cent, the sugar SS mg , the cholesterol 90 mg and the total protein 
4 4 gm per 100 cc The blood phosphorus was 13 6 mg and the calcium 10 mg 
per cent The patient lapsed into coma and died 16 hours after admission 

The postmortem findings were typical of Wed’s disease The combined weight 
of the kidneys was 530 gm The cortex w'as 8 mm wide Microscopically, intei - 
stitial infiltration of a multicellular type was noted, for the most part in the medulla 
Some of the tubules were dilated and their epithelium shov'ed evidence of regen- 
eration In certain tubules granular debris was present In about a fourth of the 
convoluted tubules there was swelling of the epithelial cells with narrowing of the 
lumina Spirochetes were found in the convoluted tubules 

Azotemia is constantly present in the second stage of seveie cases of 
Weil’s disease 77 In mild cases it may be absent It is well known that 
tubular damage and blocking of the renal tubules by granulai debris aie com- 
monly present m this disease In view of the close similarity between Weil’s 
disease and yellow fever, one must not overlook the possibility of liver 
damage contributing to the azotemia This has been shown to be so for 
vellow fever 38 Dehydration is in addition common The tubular changes 
must be considered reversible, since the patients who recover regain en- 
tirely normal renal function 

12 Addison’s Disease 

Case 12 A 12 year old girl was admitted to the Ewans Memorial Hospital in a 
moribund state For six months she had had p rogressn e fatigue, weakness, anorexia, 

* This case was previously reported m detail 77 
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■vomiting, weight loss, cramp-like pains m the abdomen and legs, and bronzing 
of the skm Physical examination revealed prostration, emaciation, bronzed and 
pigmented skin and mucous membranes The pulse was 108, the blood pressure was 
74 mm Hg systolic and 44 mm diastolic 

The blood sugar was 68 mg per cent and the non-protein nitrogen 120 mg 

The postmortem findings were consistent with the clinical diagnosis of Addison’s 
disease, both adrenals showing marked atrophy There was no evidence of tu- 
berculosis The combined weight of the kidneys was 225 grams, they showed no 
gross changes Microscopically there was no evidence of vascular or of glomerular 
disease There were slight engorgement and edema with some lymphatic infiltration 
About one-third of the tubules showed swelling of the epithelium, with eosinophilic 
cells and pyknotic nuclei Some of the lumma were filled with granular debris 

Marshal and Davis 78 first pointed out the occurrence of a rise m the 
non-protein nitrogen of the blood following adrenalectomy This was 
also found fairly consistently by Rowntree 79 Later Loeb and his co- 
workers 80 ’ 50 demonstrated the urinary loss of sodium associated with ad- 
renal insufficiency This loss of sodium, chiefly as chloride, was then con- 
firmed by other workers It was suggested that the adrenals probably exert 
a regulating influence on body sodium 56 

Other factors besides this loss of sodium influence the elimination of 
non-protein nitrogen from the blood in Addison’s disease The loss of 
sodium chloride is associated with varying degrees of dehydration Also 
the typical asthenia of this disease is associated with a progressive lowering 
of the blood pressure As already discussed in this paper, Loeb et al 50 
have suggested that the lack of the adrenal cortical substance acts specifically 
to cause urea retention in the blood stream 

In view of this patient’s youth and lack of history of renal disease it 
was felt that this case was of particular interest here This viewpoint was 
justified by the minimal degree of renal damage seen at autopsy All 
changes are confined to the tubules, only about a third of which were in- 
volved and those only to a degree which would generally be termed mod- 
el ate 

13 Pneumonia 

Case 13 A 45 year old negro was admitted to the Boston City Hospital, com- 
plaining of cough and dyspnea He had been well until five days before when he had 
a chill, and subsequently began to cough and raise small amounts of whitish sputum 
which was sometimes blood-streaked There was no chest pain He had been per- 
spiring profusely during the past four days There was no history of previous renal 
disease 

On physical examination of the chest signs of consolidation were found in the 
upper portion of the right lung and m the base of the left lung The blood pressure 
was 110 mm Hg systolic and 60 mm diastolic The temperature was 103° F, pulse 
140 and respirations 50 

The urine had a specific grawty of 1 014, contained albumin but no casts or pus 
cells The hemoglobin was 86 per cent, the leukocyte count 10,800 A type V pneu- 
mococcus was obtained from the sputum and blood The non-protein nitrogen was 
70 mg per cent 

The patient’s condition grew lapidly worse and he died two days after admission 
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The autopsy revealed the presence of lobar pneumonia of the right upper and 
left lower lobes with extension to all remaining lobes The combined weight of the 
kidneys was 360 grams The width of the cortex was 0 5 cm Microscopic studies 
showed minor degrees of tubular damage The glomeruli appeared normal Some 
of the tubular lumina contained granular debris 

In view of the discordant results of earhei investigations, Farr and 
Abernathy 81 caiefully studied the renal function in 28 cases of pneumonia 
The urea clearance test indicated an actual increase m this type of renal 
function in the pre-critical stage of the disease particularly in the younger 
age group (i e up to an age of 40) They concluded that m the pre- 
critical phase of pneumonia renal function may be elevated, unchanged, 
or slightly impaired In general they noted that the level of renal activity 
was inversely proportionate to the age of the patient 

Of particular interest are two cases in their series which exhibited high 
blood urea nitrogen values on admission, with low urea clearance, both of 
which returned to normal during the next few days It was felt that these 
patients were probably dehydrated and that extrarenal factors played a 
dominant role in the production of these changes 

The occurrence of hypochlorenna during the course of lobar pneumonia 
has been recognized for some years 82 Several workers have found the 
sodium to be diminished as well 80 Low total base values have likewise been 
reported 85 More recently, Atchley 83 has bi ought forth the conception that 
a shock-like state exists m pneumonia, with accompanying dehydration, and 
hemoconcenti ation 84 

To go one step further, it has been noted that, with various infectious 
diseases including pneumonia, it is not unusual to find hemorrhagic necro- 
sis of the adrenals post mortem 57 

In summary, then, increased protein catabolism, dehydration, electro- 
lyte disturbance, lowered blood pressure and toxic damage to the adrenals 
and kidneys are significant factors in producing azotemia m pneumonia 
Case 13 is illustrative of azotemia in pneumonia It was not well enough 
studied to permit critical evaluation of the factors responsible At autopsy 
the evidence of renal tubular damage was striking 

14 Alleigy Rackemann, Longcope and Peters 47 m 1916 confirmed 
the fact that m serum disease there was often a marked but transient re- 
tention of chlorides and of water, associated frequently with albuminuria, 
cyhndruria, and sometimes with impaired phenolsulphonephthalem excretion 
The kidneys in these cases showed an impaired ability to eliminate chlorides 
and loss of power to concentrate urine The following year Longcope and 
Rackemann 80 reported two interesting cases of azotemia associated with at- 
tacks of urticaria In each case with the onset of the acute allergic state, 
albumin and casts appeared in the urine, the phenolsulphonephthalem excre- 
tion diminished and the blood non-protein nitrogen rose (in one instance 
the blood urea nitrogen reached a level of 290 mg per cent) Plasma 
chloride values uere low Even with so high a degiee of nitrogen reten- 
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tion as that mentioned, the patients reco-v ered rapidly and completely The 
cases were not studied from the viewpoint of tins paper and therefore the 
exact mechanism responsible is not clear There seems little doubt that 
allergic states can produce an azotemia of extrarenal origin 

15 Diabetes Melhtus Many clinicians and investigators are aware of 
the frequent association of diabetic coma and azotemia 87 This is often 
eironeously attributed to kidney disease 

Peters et al , ss in a study of the total acid-base equilibrium in diabetics, 
called attention to ( 1 ) the loss of fluid because of glycosuria, polyuria, base 
excretion and vomiting, (2) loss of base bound to ketones which are thus 
excreted in the urine, and (3) the a-v ailabilify of base released from chloride 
for ketone neutralization It was pointed out that the result is a state of 
dehydration and salt depletion as well as acidosis Atchley and Benedict 89 
arrived at similar conclusions The dehydration causes a decrease m blood 
volume with consequent decrease m blood pressure and increase in the per- 
centage of blood proteins 

McCance and Lawrence 87 reviewed the proposed mechanisms supposedly 
explaining the production of extrarenal azotemia m diabetic coma and con- 
cluded that no proposed mechanisms including dehvdration, failing circula- 
tion, low blood pressure, excessive protein catabolism, action of insulin, 
ketosis and salt depletion could be imariably and wholly responsible for the 
extreme and consistent degrees of nitrogen retention which occurred in some 
of their cases These authors believe that another mechanism must be pres- 
ent They point to the similar occurrence of nitrogen retention in Addison’s 
disease and conclude that the causes may be similar, that is a deficiency in 
fixed base which may be brought about not merely by acidosis and diuresis 
but possibly by a partial failure of the suprarenal cortex 

16 Shock Moon 29 has been able to show that the advanced stages of 
shock are lm ariably associated with an increased blood non-protein nitrogen 
Drop m blood pressure and loss of circulating blood volume seem to be the 
chief factors concerned Moon 90 lists a large group of diseases m which 
severe shock (and therefore azotemia) occurs Blood is lost by being 
shunted into stagnant depots Also, changes in capillary permeability cause 
loss of fluid and electrolytes into interstitial tissues 

17 Acute P ana catihs DeTakats and Mackenzie 91 recorded a case of 
pancreatitis with azotemia The}' expressed the view that it would com- 
monly be found if examinations of the blood chemistry were routinely per- 
formed m this disease The same mechanisms used to explain azotemia m 
shock probably apply here 

18 Dmi i heal Diseases As one would expect, fluid and salt loss are the 
chief initiating factors 92 Not to be overlooked aie fever, starvation, and 
infection, all of these can increase protein catabolism With severe de- 
hydration the blood pressure falls Toxic damage to kidney tubules may 
occur 

19 Heat Ciamps Talbott 03 has demonstrated that m heat cramps the 
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blood sodium and chloride are diminished Hemoconcentration and azo- 
temia aie constant featuies The disease is initiated by excessive loss of 
sodium chloride in the sweat Here is an interesting example of dehydia- 
tion due to sodium loss In most cases these persons continued to drink 
water which is, however, of no avail until the sodium chlonde loss is re- 
placed 

20 Dmg Intoxication A few diugs seem to affect nitrogen metabo- 
lism Of these, the iodides are probably the most outstanding Grabfield 
and his co-workers 49 showed that the continued use of potassium and 
sodium iodides may cause an increase in the output of mti ogen in the urine 
Potassium iodide particularly may cause an increase m the blood non- 
protein nitrogen, amounting sometimes to 30 per cent of normal values and 
occasionally reaching abnormal figures These results were attributed 
chiefly to an increased rate of protein catabolism The possible deletenous 
effect of potassium on kidney function must not be forgotten 

Of the chemicals and poisons which may affect kidney function mdi- 
lectly, phosphorus and chloroform 37 are the most common If the kidneys 
are not directly involved, azotemia may lesult because of liver cell destiuc- 
tion, and consequent loss of the ability of the lrver to deaminize ammo acids 
An increased rate of protein catabolism may be present More often than 
not, actual renal insufficiency supervenes, and the blood urea nitrogen in- 
creases m relation to the increasing urea threshold in the kidney 

21 Bums The relation of superficial burns to azotemia is important 
In 1923 Underhill and his co-workers 94 demonstrated that many of the 
constitutional effects of extensive burns were due to the presence of marked 
hemoconcentration This was borne out by the fact that improvement fol- 
lowed m most instances when the normal blood volume was restored 

At about the same time Robertson and Boyd 95 stressed the factors of 
primary shock occurring in those cases which terminated fatally within the 
first 24 houis, and toxic shock which resulted m a latei death The lattei 
\ ery likely is what is now recognized as the syndrome of hemoconcentia- 
tion 84 

Later Davidson 90 in studying the sodium chloride metabolism of pa- 
tients suffenng fiom burns found a significant lowering of the blood chlor- 
ides In general, the disturbance of chloride metabolism was proportionate 
to the amount of devitalized tissue Davidson also believed that an m- 
ci eased rate of protein catabolism accompanied lesions of this sort 

Recent investigators have focused their attention sharply on sodium 
metabolism and the adrenal glands 57 As evidence accumulates it seems 
more and more probable that adrenal hormonal regulation with control of 
sodium metabolism and restriction of urea excretion may be a basic factor 
in conditions of this type The presence of pathological changes in the 
adrenals noted at postmortem examinations of patients who have died as a 
result of se\ere burns would appear to gne added weight to this point of 
lew 9 " 
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In summaiy then the lowered blood pressure, increased piotein catabo- 
lism, hyponatiemia and hypochlorenua, dehydration and toxic damage to the 
adienals are chiefly responsible for the azotemia found m burns 

Clinical Picture of Extrarenal Uremia 

The clinical picture of the classical tjqie of uremia due to organic kidney 
disease has been well reviewed by Fishberg 07 and more recently by Harrison 
and Morton 98 Fishberg 97 defines uremia as “ a complex autointoxication, 
the variegated clinical picture being the summation of the effects of reten- 
tion of various urinary constituents, largely, it would seem, end-products of 
protein catabolism ” He further remarks “ no gioup of symptoms is to be 
considered as uremic in nature unless it occurs in the presence of abnormally 
high non-protem nitrogen in the blood ” 

The mechanisms described in this paper can undoubtedly cause the re- 
tention of other substances besides the nitrogenous waste products This 
would fulfill the requirements of the above definitions Harrison and 
Morton 98 state that the syndrome of prerenal azotemia resembles true uremia 
in both its chemical and clinical aspects 

True uremia will always be found a concomitant part of the clinical 
picture of organic renal failure Since few renal diseases are fulminating, 
the symptoms are often present for weeks or months 

Extrarenal uremia, on the other hand, must of necessity be superimposed 
on the clinical features of many widely varied and entirely unrelated diseases 
Further, the diseases which cause this type of uremia are usually acute and 
fulminating, their duration being one of days For this reason the clinical 
manifestations of chronic uremia (i e yellowish pallor of the skin, pericard- 
itis, uremic colitis with diarrhea, severe anemia, extreme dryness of the skin, 
uremic eruptions and emaciation) are but rarely seen The chief features 
of extrarenal uremia seem to be fatigue and drowsiness, progressing into 
stupor and coma within a period of a day or longer Case 9 in our series 
showed the classical deposit of uremic crystals on the skin Case 8 pre- 
sented muscular twitchmgs What should be particularly emphasized is that 
we lack a careful chemical analysis of cases falling into this group and that 
such a study is needed in order to define more clearly the clinical picture of 
extrarenal uienna Whether the non-excretory functions of the kidneys 
are affected in this syndrome to a degree sufficient to be clinically detectable 
is at present not known Snapper 09 believes them important m explaining 
uremia 

Anuria 

One hears only too frequently such expressions as “ the patient’s kidneys 
have closed down, the patient has developed reflex anuria, etc ” Even more 
unfortunate is the fact that many physicians treat all oliguric and anuric pa- 
tients m a routine fashion without attempting to evaluate properly and 
specifically treat the factors responsible for the diminished or absent kidney 
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function It is evident that the problem of anuria is closely linked with the 
problem of azotemia Essentially, anuria may be looked upon as an exag- 
gerated degree of oliguria Therefore, a discussion of the mechanisms in- 
volved in the production of anuria will clarify both subjects 

The most satisfactory working classification of the anurias is that which 
divides them into one of the following categories (1) Prerenal, (2) Renal 
and (3) Postrenal 100 

Preienal In prerenal anuria the causative factors he outside of the 
kidneys and gemto-urinary tract It is immediately evident that this type 
of anuria represents but a severe degree of several of the mechanisms pre- 
viously discussed, that a drop in blood pressure sufficient to nullify the mtra- 
glomerular pressure will produce anuria, and that severe degrees of de- 
hydration and sodium chloride deficiency may also produce anuria 

The existence of reflex anurias has been disputed That splanchnic 
stimulation can dimmish urinary function is well established The usual 
reflex anuria means complete cessation of function in one kidney following 
some catastrophe to the other 100 It has been suggested also that stimuli to 
the renal splanchnics may arise from nerve insults outside of the renal sys- 
tem causing an inhibition of function of all renal tissue Such a mechanism 
if it exists must be included with the prerenal group of anurias It would 
explain anuria following such widely varied events as immersion in cold 
water, hysteria, and operations on organs distant to the gemto-urinary tract 
Of interest is Cubitt’s statement 3 that most case reports in which reflex 
anuria has been postulated do not contain blood pressure measui ements nor 
facts relating to other mechanisms controlling renal function 

Renal Annua Renal anuria refers to factors operating primarily within 
the kidney In addition to diffuse inflammatory lesions, chemical damage, 
neoplastic invasion, mechanical destruction, removal, congenital defects and 
degenerative changes, one must also include edema of the kidneys due 
to venous congestion or tubular occlusion due to nephrotic changes These 
latter two have already been discussed under local conditions causing azo- 
temia When of severe degree they can readily produce anuria 

Post? dial Postrenal anuria refers to the type due to mechanical factors 
causing obstruction to the outflow of urine These are either bilateral or 
unilateral and in the latter instance may be associated with reflex anuria or 
subnormal renal function of the opposite kidney 101 The majority of the 
cases falling in this category are due to ureteral calculi or strictures or to 
urethral obstruction Where the possibility of this type of anuria exists 
the patient should be studied intensively by urological methods 101 

Discussion The foregoing classification allows a more rational ap- 
proach to the problem of anuria It is evident that an understanding of the 
mechanisms involved clarifies the study of any particular case By dis- 
carding obscure and complicated classification dependent primarily on the 
relationship between anuria and a wide and Aaried number of systemic con- 
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ditions, one’s attention is necessaril} focused on the few fundamental mech- 
anisms involved m the production of anuria 

The treatment of anuria will necessarily depend on the primary dis- 
turbance by which it is produced If obstructive lesions of the genito- 
urinary tract and intrinsic renal disease are ruled out, the remaining mechan- 
isms which produce anuria are the same as the mechanisms discussed under 
the production of prerenal and functional azotemia, and should be treated in 
a similar fashion 

Methods or Differentiating Azotemias 

Since the mechanisms producing azotemia are numerous, it is evident 
that a somewhat elaborate diagnostic study of cases of unexplained azotemia 
will be necessary The first consideration m explaining any azotemia should 
be the investigation of whether true organic renal disease, or the mechanisms 
discussed m this paper are responsible 

Renal lesions which produce true uremia, as a rule, cause changes in the 
urine distinct from those seen in functional azotemia Fishberg comments 
on this fact 97 In true uremia the specific gravity is usually fixed at a low 
level, often 1 010, and only rarely as high as 1 015 In sharp contrast is 
the specific gravity of the highly concentrated urine of functional azotemia 
which may range as high as 1 040 Exceptions to this are some of the cases 
with severe tubular damage as a complication to the extrarenal factors 
Here the specific gravity may be lower These changes, however, develop 
far more rapidly than m the usual organic renal diseases 

The volume of urine is not so important since it may be diminished in 
both types It is evident that the finding of albumin, casts and cells m sedi- 
ment is often of little differential value The general clinical picture will 
probably be the most important aid in determining whether or not organic 
renal disease is present 

If it is believed that azotemia is of the type discussed in this paper an 
effort should be made to determine which of the basic mechanisms is present 
This may entail detailed laboratory study of the case, but since functional 
azotemia is frequently reversible, a knowledge of the causative mechanisms 
will often point to therapy which may prove life saving 

From this point of view the minimum information needed would in- 
clude The systemic arterial blood pressure , 24 hour fluid intake and urinary 
output, measurement of fluid lost b} extrarenal channels, urinary specific 
gravity, presence or absence of ketonuria, blood sodium, blood chloride, 
carbon dioxide combining power, total blood protein, erythrocyte count, 
hemoglobin, hematocrit value, and blood non-protein and urea nitrogen 
If the patient has liver disease a nitrogen partition of the blood should be 
performed including the amino-acid nitrogen In the case of congestive 
heart failure or obstruction of the inferior 'vena cava, the venous pressure 
obtained m the femoral a em would be of value The factor of protein cata- 
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bohsm could only be resolved by complete nitrogen studies such as would be 
impractical for routine clinical use 

With dehydration various constituents of the blood increase m addition 
to the non-protein nitrogen Since the blood urea content does not increase 
m proportion to the loss of fluid, it is evident that the degree of dehydration 
cannot be determined from the level of the total non-protein nitrogen or any 
of its constituents A much better criterion of the degree of dehydration 
is the increase of total blood protein, erythrocyte count, hemoglobin or hema- 
tocrit value The simplest to use, and probably the most accuiate, is the 
hematocrit value (volume per cent of erythrocytes per 100 c c of blood) 
A single reading (unless well over normal) is not nearly so valuable as 
serial studies By this means, the progression or regression of the dehydra- 
tion can be quantitatively detei mined If there is a possibility of the patient 
having an anemia or blood loss the total blood proteins could be substituted 
with advantage 

Blood sodium and blood chlorides should be determined separately, if 
possible Few laboratories are equipped to perform routine sodium deter- 
minations at present As previously pointed out, chloride and sodium 
levels do not always parallel each other When onl} blood chlorides are 
determined, this fact should be kept in mind 

Indirectly, the sodium level can be roughly surmised in many cases from 
a comparison of the blood chloride level and the carbon dioxide combining 
power If the carbon dioxide combining power is high (alkalosis) and the 
blood chloride level is low, then the sodium level is probably near normal 
Conversely a low carbon dioxide combining power (acidosis) with normal 
or slightly low blood chloride level speaks for the presence of an hyponatre- 
mia This knowledge aids greatly in treating the disturbed electrolyte and 
fluid balance 

Treatment 

Rational therapy in instances of this syndrome is necessarily dependent 
on the determination of the fundamental mechanisms responsible for its 
production Due consideration must also be given to the underlying disease 
process, specific therapy of which may occasionally be available 

In mail)' cases the factors of dehydration and salt deficiency are coinci- 
dent The fluid needs of the patient can be roughly calculated from the 
following program suggested by Colie r and Maddock 26 The fluid intake 
should be sufficient to (1) furnish 1500 cc of urine daily, (2) replace ab- 
normal fluid losses such as vonntus, drainage from fistulae, diarrhea, etc , 
and (3) replace water of evaporization from skin and lungs which amounts 
to 1000 to 1500 c c daily in uncomplicated cases With increased heat pro- 
duction, fe\ er, high basal metabolic rate or sweating m hot and humid en- 
vironments, this loss may amount to 1500 to 3000 c c of fluid per day 

An initial infusion amounting to 6 per cent of the total body weight may 
safely be gi\en at the besrmp—g of serious dehydration 20 Normal saline 
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is the fluid indicated in most cases If the patient should be dehydrated, 
but not suffering from salt loss, 5 per cent glucose m distilled water could 
be utilized In severe alkalosis (where the blood sodium is near normal and 
the chlorides markedly depressed) normal saline may at times fail to cor- 
rect the electrolyte disturbance Under such circumstances fluid should be 
given as isotonic glucose m distilled water and the chlorides supplied by 
means of ammonium chloride, calcium chloride or even hydrochloric acid 
In severe acidosis, where the hyponatremia exceeds the hypochloremia, part 
of the sodium deficit can be supplied as sodium lactate solution 302 Where 
the salt loss greatly exceeds the fluid loss (i e m Addison’s disease, toxic 
adrenahtis) it may be necessary to give sodium chloride m addition to that 
present in physiologic saline Large oral doses or injection of hypertonic 
salt solutions is then indicated Root 103 calls attention to the fact that 
anurias which fail to respond to injections of normal saline may do so after 
the use of hypertonic salt solution 

Fluids may be given orally intravenously or hypodermically If the 
latter method is used, the isotonicity of blood should not be exceeded It is 
impossible to give sufficient fluid by rectal instillation alone, although this 
method can be used to supplement other procedures Often overlooked is 
the possibility of giving large volumes of fluid by means of a Levene tube 
passed into the duodenum and left in place 104 Some authors believe this to 
be a better method than the intravenous route 100 It has the great advantage 
that nutrient foods can be added to the infused fluid 

In the event of a high non-protein nitrogen due to liver disease the in- 
take of carbohydrates should be increased and the fat and protein diminished 
At least 400 grams of carbohydrate are needed daily 

If starvation has been present the protein requirements should be satis- 
factorily met Glucose therapy is indicated when acidosis is present 

Where high venous pressure is a factor, specific cardiac therapy and pos- 
sibly venesection would be of value 

The maintenance of a systolic blood pressure greater than 70 mm of 
Hg is desired Blood pressures below this level are usually associated with 
collapse and shock which must be vigorously treated The restoration of 
the normal circulating blood volume will entail intravenous injections of 
sahne, glucose or blood The patient should be put in “ shock position,” 
heat artificially supplied, and oxygen therapy instituted Strychnine, caf- 
feine, coramme, cardiazol, ephedrine and benzedrine are among the drugs 
which may be of value Weiss and Wilkins 105 have recently discussed this 
aspect of the subject at length 

Where adrenal damage is suspected, and certainly in Addison’s disease, 
the use of adrenal cortical hormone should not be overlooked 100 

In spite of these medical procedures, patients may at times show a pro- 
gressive increase m azotemia and oliguria, terminating m anuria This is 
often due to tubular damage, edema of the kidney or possibly to reflex 
anuria There seem to be Wo surgical procedures which at times may be 
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valuable Some striking cures have been reported The chief obstacle to 
their use seems to be the lack of any clear cut criteria as to when they are 
indicated Few physicians have had any experience with them 

The simplest, and to be tried first, is the sectioning or blocking of the 
lenal sympathetics This can be done by paravei tebral injection of a local 
anesthetic Cubitt 3 has reported excellent results in reflex anuria by the 
simple procedure of spinal anesthesia Milhken and Karr 51 favor the use 
of penai tenal sympathectomy 

Where swelling of the kidneys exists bilateral decapsulation may be life 
saving Dunn and Dunn 10 ‘ have reviewed this subject and offer a remark- 
able example of such a cure Such radical procedures should be attempted 
only under the guidance of an experienced internist and genito-unnary 
surgeon 

Besides replacement and supportive therapy, every effort should be made 
to prevent undue loss of fluid and electrolytes This may mean operation in 
the case of pyloric obstruction, coagulant theiapy in the case of superficial 
burns, change of environment m the case of excess sweating, repair ot 
fistulae, treatment of diabetes mellitus to leheve polyuria, etc Such treat- 
ment of the underlying disease may prevent the factors causing azotemia 
from continuing to act Therapy to relieve azotemia should never be con- 
sidered to the neglect of such treatment of the underlying disease 

Discussion 

To many physicians an elevated blood non-protein nitrogen means kid- 
ney disease It has been our experience on several occasions to meet sur- 
geons who refused to operate on persons with an obstructed pylorus or 
peritonitis because of an azotemia and the presence of albumin and casts in 
the urine These patients were diagnosed as having “ kidney disease ’ or 
“ nephritis ” and therefore considered poor operative risks Such a view 
is of course not tenable In routine clinical piactice, an azotemia is much 
more commonly due to the mechanisms discussed in this paper than to or- 
ganic renal disease At present, non-protein nitrogen determinations are 
rarely performed except for persons suspected of having renal disease 
Routine and serial blood chemical studies for all the diseases mentioned 
previously would undoubtedly reveal a striking number of instances of 
azotemia 

Another common misconception is that the level of the blood non-protein 
nitrogen m extrarenal azotemia rarely increases to a degree comparable with 
that seen m organic renal disease Quite the opposite is true Values of 
100 or even 200 mg per cent are common Not only may such high figures 
be observed but frequently they develop within a few days and may disap- 
pear as rapidly, if the patient’s underlying disease is amenable to treatment 
Fishberg 0 ' mentions a patient with preienal azotemia in which the blood 
non-protein nitrogen increased to 400 mg per cent in three days and di- 
minished m an equally striking fashion following therapy 
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The ubiquity of this syndrome should be kept m mind There are few 
specialties in which it will not at some time be encountered 

It is hoped that this presentation will aid m clarifying the clinical concept 
of extrarenal azotemia, though the problem still presents numerous ques- 
tions to be solved It is a subject which deserves more attention from the 
medical profession and which should not be neglected in presenting the prob- 
lem of renal disease to medical students 

Conclusions 

The syndrome of extrarenal azotemia is present m a wide variety of 
unrelated and often common diseases The basic mechanisms producing 
this syndrome have been analyzed and include (1) Fall in blood pressure, 
(2) hypochlorenna and hyponatremia , (3) dehydration, (4) increased pro- 
tein catabolism, (5) loss of deaminizing power of the liver, and (6) local 
renal factors Reasons are given why cases with tubular damage or edema 
of the kidney should be included in this syndrome These mechanisms are 
interdependent and interrelated and present in varying combinations m dif- 
ferent diseases The relation of the anurias to this syndrome is discussed 
Diseases associated with azotemia have been analyzed with this concept in 
mind Methods for evaluating the syndrome and consequent procedures 
for logical treatment have been presented 

Note Since the preparation of this paper several interesting and pertinent contributions 
have appeared an the literature In continuing the search for a toxic substance elaborated, 
in instances of high intestinal obstruction, Scudder, Zwemer and Truszkowski (Surgery, 
1937, l, 74) demonstrated experimentally a resulting rise m blood potassium which attained 
definite lethal proportions This suggests the need for further study of the potassium factor 
in extrarenal uremia Gomori (Acta med Scandinav, 1937, xcu, 497, 503, 515, 1937, xchi, 
42) has produced considerably more evidence to substantiate his original views on extrarenal 
azotemia Wohl and his co-workers (Jr Lab and Clin Med , 1938, xxm, 450) have brought 
forth experimental and clinical data indicating that adrenal damage is often associated with 
instances of uremia of the extrarenal type Indeed, as our knowledge of this syndrome 
increases, the importance of the adrenals becomes more and more impressive In an ex- 
haustive paper on acute renal pathology, Bell (Am Jr Path, 1937, xm, 497) has included 
findings in certain cases in which extrarenal factors had been present These consisted 
chiefly of distortion of the convoluted tubules with minor degenerative changes in their 
lining cells The influence of these minor pathologic changes on renal function are discussed 
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LARGE PERICARDIAL EFFUSION COMPLICATING ACUTE 
CORONARY THROMBOSIS ' 1 

By E Sterling Nichol, MD, F A C P , Miami, Floi ida 

The clinical features of the pencaiditis found dining the course of some 
cases of acute coronal y artery thrombosis have been recently reviewed by 
Blumer 1 who rejuvenated the term pencaiditis epistenocai dica fiist applied to 
this condition m 1910 by Sternbeig 2 In 1872 Baumlei 3 gave the first clinical 
pictuie of pencaiditis epistenocai dica, though he was not awaie of the relation 
of the condition he described to acute coionary aitery thiombosis and m fact 
dubbed the pericarditis “ idiopathic ” He called attention to the absence of 
pericardial effusion in his cases White 4 comments on the infiequency of peri- 
cardial effusion following coionaiy tlnombosis and avers it is of no clinical 
significance Levy 5 states he has never seen effusion m detectable amount 
associated with coronary thrombosis but in a footnote relates that Herrick has 
seen one case Levine 0 in his recent monograph on heart disease says “ Only 
on very rare occasions is pericardial effusion associated with this type of peu- 
carditis ” but does not cite a case in his own expenence Schwaitz, 7 in 1934, 
was the first to record the clinical detection of pericardial effusion following 
acute coronary occlusion, his case being that of a man of 50 years who improved 
after pericardial paiacentesis and eventually recoveied Master and Jafife 8 
reported the following yeai two cases, both of whom lecovered without peri- 
cardial paracentesis These authois believe that pericardial effusion of similar 
origin must be less rare than the clinical reports published make it appear The 
present case is of interest because the effusion was of enough volume to make 
paracentesis an essential therapeutic procedure and also because following 
recovery a caicinoma of the cecum was successfully removed 

Case Report 

Mr E D , a white male of 64 years, with previous good health except for con- 
stipation, slight anemia, occasional dyspnea on climbing stairs, and one attack of 
angina of effort, was stricken on the night of March 6, 1935, with heavy substernal 
oppressive pain which radiated to the left arm and lasted several hours, relief being 
obtained only after 30 mg morphine sulfate were given hypodermicall} by his phy- 
sician Weakness and sweating followed the pam He was kept at rest, but three 
days later had a similar attack severe enough to again require 30 mg of morphine 
sulfate for relief The blood pressure was 95 mm of Hg sjstohc and 60 diastolic, 
the pulse weak and the skin moist and cool The temperature rose during the next 
few dajs to 100° F and a pericardial friction rub was heard on the seventh day, by 
which time the diagnosis of acute coronary artery thrombosis seemed well established 
although an electrocardiogram and leukocyte count were lacking The low' grade 
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fever terminated on the twelfth day, after which time the patient was fairly com- 
fortable until the seventeenth day when the temperature rose to 101° F with the 
advent of mild substernal pain He then became weaker and complained of pains 
tin ougli the left chest, so by the end of the third week of his illness, on the occasion 
of my initial visit, he appeared distressingly ill, was mildly cyanosed and orthopneic 
1 he temperature was 102° F , the pulse soft, rate 124, with sinus arrhythmia, and the 
blood pressure was 98 systolic and 70 diastolic Increased venous pressure was in- 
dicated by venous pulsation in the neck veins when in the erect position, but no direct 
measurement was made The left border of cardiac dullness by percussion extended 
to the anterior axillary line at the sixth interspace, and the right border w r as 1 cm 
beyond the right sternal margin The apex beat w'as not located and the heart sounds 
were somewhat indistinct There was dullness at the left lung base, with exaggera- 
tion of breath sounds, and moist rales at both bases The liver edge W'as 3 cm below' 
the right costal border and there was moderate edema of the ankles 

The diagnosis of pericardial effusion following coronary artery thrombosis w'as 
suggested An clectiocatdiogiam (3-28-25) revealed slight depression of the RS-T 
segments in Lead I, with T, slightly positive, while conversely m Lead III there were 
slightly elevated and coved RS-T segments and inverted T-waves T„ was inverted 
Q and Q 3 w'ere piominent In Lead IV there w r as definite deration of the RS-T 
segment, and the T-waves did not dip below the isoelectric level These changes 
w'ere considered fairly typical of a late Q 3 T, pattern (this record was made three 
w'eeks after the initial episode) indicating mfaiction, probably m the posterior basal 
portion of the left ventricle (Sections of this and subsequent electrocardiograms 
are depicted in figure 1 ) 

The hemogram show'ed ted blood cells 3 300,000, white blood cells 9,650, hemo- 
globin 60 per cent Neutroplnles w'ere 83 per cent 1\ mphocytes 14 per cent, mono- 
nuclears 3 per cent The blood Kahn and Mueller tests w'ere negative There w'ere 
30 mg non-protem nitrogen and 1 5 mg creatinine per 100 cc of blood A urmalvsis 
w as normal 

Radiographic examination (figure 2- A) showed marked general enlargement ot 
the “cardiac ” shadow', e\en after allowing for distortion due to the semi-recumbent 
position of the patient and a target distance of only 30 inches , and the size and con- 
tour were considered suggestive of pericardial effusion The lung fields showed i 
tlie changes typical of congestiv e failure, but otherwise w'ere negative 

Since it was felt that Hc> --tamponade accounted for a good part of the patient’s 
discomfort, a needle was inserted below' the angle of the left scapula in the seventh 
interspace and 500 c c of amber thm fluid w'ere withdrawn freely from the pericardial 
sac The fluid showed 20-35 erythrocytes per field and only 1-3 leukocytes, with 
h mphocytes predominating on the stained smear Cultures of the fluid were free 
fioin grow'th after seven dais incubation The improved “cardiac” contour two 
hours after the paracentesis is shown in figure 2-B, but part of the change was due 
to the more eicct position of the patient and to the fact that this roentgen-ray was 
made at a distance of 5 feet The measurements were total transverse “cardiac” 
diameter 18 5 cm , M R 9 cm , ML 9 5 cm , and internal diameter of chest 30 cm , 
giwng a cardio-thoracic ratio of 60 1 per cent An electrocaidiogiam made the fol- 
lowing dav (3—29—35) show'ed no significant change from the previous record 

Following the pericardial paracentesis the patient was greatly relieved, but 
owing to the evident congestive failure oxygen therapy, 50 per cent dextrose solutions 
intrav enouslv and digitalis w'ere employed The rate of improvement was strikingly 
indicated when the patient remarked only 12 hours after the paracentesis that “he 
felt like a new nnn ’ The fever disappeared within 48 hours and the following dav 
a direct venous pressure reading was only 10 cm of water The heart gradually 
slowed, the blood pressure ranged from 100 systolic and 60 diastolic to 120 systolic 
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and 80 diastolic, and all signs of congestive failure cleared up at the end of a week 
An clectt ocatdtogt am at this time (4-5-35) showed no essential change 

A small, slightly tender mass was discovered in the right lower quadrant of the 
abdomen and occult blood was found in the stools Roentgen-ray examination of the 
colon revealed a “ napkin ring ” defect just above the ileocecal valve diagnosed as 
carcinoma of the cecum 

Improvement in the circulatory state was continuous A teleoroentgenogi am 
taken five weeks after the paracentesis, on May 11, 1935, showed further decrease 
in the “cardiac” size, the total transverse “cardiac” diameter measuring 16 5 cm, 



Fig 1 Sections of serial electrocardiograms from patient with acute coronary occlu- 
sion complicated by pericardial effusion The first curve taken three weeks after onset of 
attack, dated 3-28-35, shows a late Q„T pattern indicating infarction m the posterior basal 
portion of the left ventricle No appreciable change is noted in the next curve taken the 
following day, in spite of fact that 500 c c of pericardial fluid had been removed On 5-11-35 
little change is noted in the electrocardiogram, although by this time all clinical signs of 
pericardial involvement had vanished, indicating the initial alterations were due to coronary 
occlusion rather than the complicating pericarditis The curve of 11-6-35, showing some 
increase in voltage of the ventricular complexes, was taken just prior to resection of car- 
cinoma of the cecum, while the last curve, taken 2-15-36, was after complete recover} from 
this operation (Lead IV, made with right arm electrode over fourth left interspace, the left 
leg electrode serving as indifferent electrode) 


MR 6 5 cm , M L 10 cm , giving a cardio-thoracic ratio of 55 per cent (Figure 
3-A ) An electrocardiogram on the same date showed no significant change except 
that in Lead IV, the RS-T segments were no longer elevated and T, was now inverted 
The patient was permitted gradually to be up and about, and, ten weeks after the onset 
of his attack, was able to go north where his strength and weight further improved, 
and roentgenologic reexamination of the colon showed no demonstrable increase in 
the carcinoma On Ins return south the following November there were no physical 
signs of heart disease, the blood pressure was 135 systolic and 80 diastolic, and the 
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heart appeared, on fluoroscopy, to be of normal size and contour An electrocai dio- 
gram at this time showed improved voltage, T t frankly positive and deeper inversion 
of T, 

As his recovery now seemed maximal, laparotomy was performed under spinal 
anesthesia, by Drs J W Snyder and J C Turner An adenocarcinoma of the 
cecum (grade 2) was found without malignant fixation of the parietes, or an> 
glandular, pelvic shelf, or liver involvement demonstrable Resection of the cecum 
and part of the ascending colon was followed by a Wetzel enterostomy proximal to 
an end to side anastomosis A direct transfusion of 500 cc of blood successfully 
overcame the moderate shock produced The post-operative course was noteworthy 
for its smoothness, there being an average amount of abdominal discomfort, but no 
circulatory symptoms other than occasional mild precordial pains The enterostomy 
wound eventually closed, and the patient was up and about within a few weeks 



Fig 2 Heart films made with portable equipment A — taken 3-27-35, patient semi- 
recumbent, 30 inch distance, 3 weeks after acute coronary thrombosis, showing pericardial 
effusion B — taken the following day, 2 hours after withdrawal of 500 cc of pericardial 
fluid, erect position, 5 ft distance, transverse “cardiac” diameter 18 5 cm, internal chest 
diameter 30 cm , CT ratio 60 per cent 

A tclcoi ocnlgcnogt am on February 15, 1936, nearly a >ear after the acute episode 
(figure 3-B), disclosed a normal cardio-thoracic ratio of 49 3 per cent (total trans- 
verse cardiac diameter 14 8 cm , M R 5 3 cm , internal diameter of the chest 30 cm ) 
An electrocardiogram the same day showed little change from the previous record 
1 he patient was last seen in April 1937 and felt very well except for moderate fatigue 
and occasional vertigo He had gained 25 pounds (11 3 kg ) in weight, and was 
able to walk two miles a day without discomfort The electrocardiogram at this time 
showed no further change 

In Regard to Electrocardiographic Signs of Pericarditis 

The changes in the electrocardiogram produced by uncomplicated pc> icai ditis, 
with oi without effusion, have been fully described recently by Schwab and 
TIei rman s Their conclusions, based on a review" of the relevant literature 
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since the obseivations of Oppenhemiei and Mann 10 in 1923, together with 
then own study of serial electi ocardiograms m seven cases of peiicaidial dis- 
ease, may be summed up as follows The usual eaily alterations consist of low 
voltage of the ventricular complexes and elevation (nevei depression) of the 
RS-T segments m Leads I and II or all three conventional leads, although these 
changes may be lacking The usual late alteiation consists of mveision of the 
T-waves in the same leads, either following the 1 egression of the RS-T seg- 
ments to the isoelectric level, or appearing without preceding RS-T segment 
elevation In the few instances where Lead IV was taken slight deviation in 
the RS-T segments and positive or biphasic T-waves were revealed Although 
mimicking the electi ocardiogi am following acute coionary occlusion, pencardial 
disease is differentiated by the absence of recipiocal lelationslnp in the RS-T 



Tig 3 Teleoroentgenograms of the same patient A- — taken 5 weeks after the para- 
centesis showing further decrease in “cardiac” sue Transverse “cardiac" diameter 165 
cm , internal diameter of chest 30 cm , CT i atio 55 per cent B — taken 7 months after A, 
and 3 months after resection of the colon The transi erse “ cardiac ” diameter is 14 8 
cm , CT ratio 49 3 per cent or normal 


deviations and T-waves in Leads I and III, and by the absence of abnormal 
Q-waves Serial electrocardiograms show that as the pencarditis heals the 
T-waves gradually become positive again 

The typical electrocardiogiapluc pattern in acute coionaiy occlusion com- 
plicated by pcucaiditis is featured, according to a recent study made by Baines, 11 
by elevation or dome-shaped upwai d rounding of the RS-T segment in all three 
conventional leads, without the reciprocal depiession of the RS-T segment either 
m Leads I or III charactei istic of myocardial infarction This change is fol- 
lowed by inversion of the T-wave m all conventional leads, or in some instances 
by a T-pattern typical of late coronar} occlusion Even early, however, the 
Q-pattern may be so typically developed that myocardial infarction, and its 
location, is indicated In other words, this author holds that if acute coronary 
occlusion is attended b} pericarditis, the chaiactenstic eaily reciprocal deviation 
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in the RS-T segments in Lead I and III is overshadowed by the signs of pen- 
caiditis, le elevation or dome-shaped upward rounding of the RS-T segments 
in all three leads, the only intact evidence of infarction m the early stage being 
the characteristic Q-pattern There was no clinical evidence of pericardial 
effusion in the cases comprising Barnes’ study 

In the case undei discussion, proof that the first electrocardiographic changes 
weie due to acute coionary occlusion (of 21 da} s’ duration) rather than to the 
pericaiditis, rests on the lack of electi ocardiographic improvement following 
the disappeaiance of the clinical signs of pericarditis Granting this, the reten- 
tion of the characteristic late recipiocal relationship of the RS-T segments and 
T- waves m Leads I and III togethei with a typical Q s pattern, suggests that 
pencarditis even with effusion does not appreciably alter the electrocai diographic 
pattern induced by acute coronary occlusion if the infarction is in the postenor 
basal poition of the ventricle 

The electi ocardiographic pattern in this case, however, need not be taken 
to conti overt the above conclusions of Barnes 11 for of the eight cases studied 
by that authoi seven were eventually show n to have antei lor or apical infarction 
in the left ventncle, and the remaining case suggesting posterior basal infarction 
did not show exactly typical changes in the electrocai diogi am, and may have 
been an instance of combined posterior and anterior infarction of the left ven- 
tricle, as pointed out by the authoi, since no friction rub was heard and autopsy 
was lacking It is quite likely in view'- of the foregoing, that the electrocardio- 
graphic pattern noted by Baines is typical only of anterior or apical infarction 
m the left ventricle complicated by pericaiditis, and it may eventually be shown 
in additional cases that the characteristic electrocai diographic pattern of in- 
farction of the posterioi basal portion of the left ventricle is not overshadowed 
by the advent of pericaiditis 


Slmmary 

A case of acute coronary thrombosis with massive pencaidial effusion neces- 
sitating paiacentesis has been descnbed This case w r as furthei complicated by 
adeno-cai cinoma of the cecum found during convalescence and later resected 
successfully 

The electrocardiographic signs of pericarditis, including pciicmditis epistcno- 
caidica, have been buefly reviewed The study of serial electrocardiograms 
taken in the piesent case suggests that when infarction of the posterior basal 
portion of the left ventricle is complicated by pericaiditis, the electrocardio- 
graphic signs of this complication will be lacking, in contra-distmction to the 
electi ocardiographic pattern obseived wdien pericarditis follows infarction of 
the anterioi oi apical poition of the left ventricle 

Note When preparing this report I overlooked the article of W^ollerth and 
W r ood (Aich Int Med, 1935, hi, 77) in which they showed that electrocardiograms 
similar to those depicted b} Barnes mav be due to infarction imohing both the 
anterioi and posterior surfaces of the left ventricle 

Recentlv Vanderveer and Norris (Am Heart Jr, 1937, xiv, 31) have adduced 
ev idence that the electrocardiographic changes in pericarditis are the result of super- 
ficial mvocarditis associated with the pericarditis 
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The patient described m this case report is free from all complaint at present, 
three years after the onset of Ins attack His electrocardiogi am shows no change 
from the last one illustrated 
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HYPERINSULINISM ASSOCIATED WITH HYPOTHYROIDISM 

TWO CASE REPORTS 

By John L Carmichael, MD, Bv mmgham, Alabama 

The following cases are reported because the findings indicate that theie may 
be a cause and effect relationship between hypothyi oidism and hypeiinsuhnism 
or at least that hypothyi oidism may aggiavate hypermsulmism Considerable 
experimental work has indicated a definite interrelationship between the seci etion 
of the thyroid and that of the islet portion of the pancreas It has been shown 
also clinically, that the injection of insulin changes the basal metabolic rate, but in 
a review of the literature available to us, no case report has been found indicat- 
ing a definite relationship between hyperinsuhmsm and hypothyroidism Ted- 
strom, 1 however, reports a case with a hypeiinsuhnism type of blood sugar curve 
in which the basal metabolism reading was minus 22 He states that the basal 
metabolic rate was increased to normal with thyroid extract without relieving any 
symptoms except that of headaches He does not indicate, however, that the 
glucose tolerance test was repeated while the metabolism was at a normal rate 

Marine 2 reports Falta as believing that the thyroid and pancreas are antag- 
onistic Falta found that thyroidectomized dogs were less sensitive to the hy- 
perglycemic action of epinephrine than normal animals 1 his, so Marine states, 

* Rccen cd for publication May 29, 1937 
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has been confirmed by Bodansky and by Burns and Marks Bodansky reported 
that thyroidectomized sheep were more sensitive to insulin than normal animals 
Marine also is authority for the statement that thyroid or thyroxine fed to 
thyroidectomized rabbits decreases the hypoglycemic action of insulin 

Simmtzky and Komendantowa 3 by rather extensive histological studies on 
animals found that the continued injection of insulin produces a diminution of 
the function of the thyroid which manifests itself morphologically m the flatten- 
ing of the epithelium lining the walls of the acmi and in a retention of the colloid 
in the acini 

Ernst and Kaufman 4 gave one gram of dextrose per kilogram of body weight 
to 11 patients suffering from various diseases They then gave one-fifteenth of 
a unit of insulin per kilogram of body weight to each patient and recorded blood 
sugar readings at 20 minute intervals 

After the ingestion of the dextrose and the injection of insulin the average 
increase of blood sugar reading was as follows After 20 minutes 34 7 , after 40 
minutes 45 5 , after 60 minutes 44 , and after 80 minutes 38 7 The same pro- 
cedure carried out on a small group of patients suffering from Basedow’s disease 
and from hyperthyroidism gave the following average increases in blood sugar 
readings After 20 minutes 41 1 , after 40 minutes 51 7, after 60 minutes 54 4, 
and after 80 minutes 47 6 This clinical experimental work, as will be observed, 
indicates that increased activity of the thyroid inhibits to some extent the action 
of insulin so that the blood sugar rises higher after dextrose is given in the 
hyperthyroid and exophthalmic goiter cases than in those whose thyroid func- 
tion is less active 

These latter observations are also in accordance with the observations of 
those clinicians who have noted that in cases of diabetes associated with hyper- 
thyroidism the surgical treatment of the hyperthyroidism lessens the severity of 
the diabetes Apparently the removal of an excess of thyroid secretion allows 
the production of more insulin 

The following cases add further evidence tending to substantiate the observa- 
tions outlined above and suggest a treatment for some cases of hyperinsulmism 
othei than diet and surgery 


Case Reports 

Case 1 E C H , white, male, aged 36, a bookkeeper, was admitted to the 
Birmingham Baptist Hospital on December 25, 1935, and was first seen by me shortly 
afterward His wife gave the history that she had been awakened about 3 00 a m 
and had found the patient in a convulsion during wduch he foamed at the mouth and 
bit his tongue to the extent that the froth was quite bloody He was unconscious foi 
about 30 minutes after she awakened, but seemed normal after consciousness returned 
He was admitted to the hospital about one-half hour after regaining consciousness 
When I first saw him, a few minutes after his admission, he was rational and 
comfortable except for a slight headache He did not recall anything immediately 
preceding the convulsion Physical examination revealed a well developed and well 
nourished young man apparently relaxed and comfortable m bed He was well 
oriented Isothing abnormal on physical examination was found except a swollen 
and slightly lacerated tongue Pupils were equal and symmetrical and responded to 
light Patellar, biceps and abdominal reflexes w'ere normal The Babmski sign was 
not present 
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Past history was irrelevant except that he had awakened one morning several 
weeks before with a sore and swollen tongue He also stated that he had great diffi- 
culty keeping awake at times and had, on one occasion, fallen asleep while driving 
Ins car 

His family history was irrelevant except that one sister had diabetes and one 
niece had exophthalmic goiter 

Routine laboratoiy examination on admission was negative A spinal puncture 
was done some hours after admission This revealed the spinal fluid under normal 
piessure Seven cells were found per cubic millimeter and there was a trace of 



Fig 1 Case 1 

globulin The Wassermann was negative A fasting blood sugar determination a 
few hours after Ins admission was 108 mg per 100 c c of blood 

A few days later a glucose tolerance test was done After a redetermination 
of the fasting blood sugar the patient ingested 100 grams of glucose and hourly blood 
sugar readings were taken for four hours His fasting blood sugar was 87 mg per 
100 cc , after one hour it was 137, after two hours 120, after three hours 68, and 
after four hours 42, as shown m figure 1 A basal metabolic reading taken im- 
mediateh before the ingestion of glucose gave on two tests minus 15 each time Hie 
patient was put on three grains of desiccated thyroid gland w'hich he took daily, with 
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rest intei vals, until four and one-half months later The basal metabolism reading 
at this time was plus 3 6 A glucose tolerance test on the following day gave the 
following results, as shown in figure 1 The fasting blood sugar was 87 mg per 
100 cc , after one hour 127, after two hours 77, after three hours 80, and after 
four hours 75 This suggests that the increased utilization of thyroid secretion in 
the body had depressed the production of insulin so that the blood sugar had re- 
mained higher and thereby prevented furthei convulsions Until this date the patient 
has had no further convulsions 

Case 2 C V , white, male, aged 39, locomotive fireman, was seen at the office 
on June 30, 1936 His chief complaint was of recurring attacks of convulsive 
seizures which weie accompanied by loss of consciousness The first one had oc- 
curred on July 27, 1935 The attacks, he stated, usually started with twitching of 
the muscles of the right side of the tace and a bending of the bod} over to the right 
side They were preceded by cold chills up and down the spine and a feeling of light- 
ness m the head He had noticed that the attacks had always occurred when he had 
gone without food for an unusually long time His friends had told him that the 
convulsive twitching became generalized over his body and that he w'ould remain 
unconscious for 10 or 15 minutes He states that for 20 or so additional minutes he 
w'ould be disoriented and unable to talk There had been probably 15 or 20 such 
attacks before the consultation on June 30, 1936 The last one had occurred five 
days previous to his visit to the office He stated that in addition to those attacks he 
had had a rather marked loss of memory for recent events Past history and family 
history were irrelevant except that his father had been excessively overweight 

Physical examination at this time revealed a w'ell developed and overweight white 
male, 66% inches in height and weighing 234 pounds Nothing else abnormal w^as 
found on physical examination The laboratory examination including a fasting 
blood sugar was normal except that the basal metabolism reading w’as minus 20 A 
glucose tolerance test, however, gave the following results Fasting blood sugar 85 
mg per cent, first hour after 100 grams of glucose 128, second hour 112, third hour 
55 , and fourth hour 56 mg per 100 c c of blood It will be noted that a low of 55 
mg per 100 c c of blood occurred three hours after the ingestion of the glucose 

Experience with the pre’i ious case caused us to try to control the h> perinsulimsm 
by increasing the metabolic reading to normal w ith thyroid extract Accordingly we 
put this patient on four grains of thyroid daily On July 23 the basal metabolism 
reading was minus 3 8 At this time the glucose tolerance test was repeated with 
results as follows, as shown m figure 2 Fasting blood sugar 92, first hour after 
glucose 174, second hour 124, third hour 84, fourth hour 80, fifth hour 88, and sixth 
hour 92 mg pei 100 c c of blood The patient had continued to have occasional 
attacks so we increased the thyroid dosage to 5 grains daily and on August 12, about 
three weeks later, w>e repeated the basal metabolism reading and the glucose tolerance 
test The basal metabolism reading was plus 7 5 and the glucose tolerance test w'as 
as follows (figure 2) Fasting blood sugar 92, first hour after glucose 184 second 
hour 141 , third hour 95 , fourth hour 65 , fifth hour 78, and sixth hour 90 mg per 
100 c c of blood & F 

In spite of this change m glucose tolerance the patient reported thatdie was hav- 
ing still occasional attacks of the same t}pe of convulsive seizure They were how- 
e\ er, not so numerous and he felt much better than he had felt pre\ loush 

We had allowed him to manage his diet as he chose We inquired of him what 
Ins diet was and he explained that he had been ms, ting with friends and relatnes 
and eating a great deal of pies and cakes and other carboh} drates We felt how e\ er 
now that we would not be able entirely to control the attacks with tlnroid extract’ 
We therefore placed lum on a high fat and low carboh} drate diet, as has been sug- 
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gested by Harris 5 This he has followed now for about two and one-half months 
with only one such attack We obtained the history in regard to this attack that he 
had eaten a heavy meal one evening and had taken a purgative that evening and the 
morning after The attack occurred at the noonday meal the day following the 
indiscretion in diet A further follow-up on this case indicates that he still has an 
occasional attack 



Fig 2 Case 2 


Summary 

1 The literature is briefly reviewed and an indication of mutual antagonism 
between the thyroid and islet secretions is noted No attempt is made to deter- 
mine whether the antagonism is direct or through the intermediary of some gland 
such as the pituitary 

2 Case reports of hypermsuhmsm associated with hypothyroidism are given 

3 The effect on the hyperinsuhmsm curve of the feeding of desiccated thy- 
roid is noted Further progress of the cases under thyroid medication is given 
This follow-up indicates that some cases of hypermsuhmsm may be improved if 
not held entirely in check by the use of desiccated thyroid gland It is realized, 
however, that results of such treatment m a large number of cases followed over 
a much longer period of time would be necessary before any trustworthy conclu- 
sions could be drawn 
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MUSCULO-SPIRAL PARALYSIS AFTER SERUM INJECTION 
(RECURRING AFTER SECOND INJECTION) ' 

By Leopold Brahdy, Nezu Yoik, N Y 

L D , a hospital orderly 25 years of age, was using alcohol m excess He had 
never been in any occupation which could have exposed him to lead On February 
24, 1934, he was given 1500 units of tetanus anti-toxin because of a laceration of the 
sole of the foot One week later, he complained of severe pain m the neck and in 
both arms Examination showed the muscles of the arms tender and in some degree 
of spasm The diagnosis of polyneuritis was made On April 3, examination showed 
left wrist drop, no anesthesia The wrist drop persisted several months and finally 
disappeared, leaving no residual signs or symptoms In August 1934, he was ad- 
mitted to the hospital for two days for acute alcoholism No abnormality of the 
extremities was noted at that time 

In 1934, he had a lobar pneumonia No serum was used and he made an un- 
eventful recovery 

On August 22, 1935 he was pinched over the dorsum of the elbow by a patient 
suffering from cerebro-spmal meningitis There was no open wound However, 
another orderly (J G ) had been scratched by this same patient several days before 
and had developed gas bacillus infection from the scratch This fact frightened 
L D and he requested and was gnen “ 1500 units of tetanus anti-toxin and a 
prophylactic dose of gas gangrene bacillus” serum This injection was given sub- 
cutaneously in the left upper arm He is quite certain that there was no intra- 
muscular injection He had no symptoms until eight hours later when he developed 
pains in the left arm radiating from the spine to the fingers Two days later, he 
noticed left wrist drop There w r as no urticaria nor any other anaphylactic symptoms 
Physiotherapy treatments w'ere administered for several months, but the wrist drop 
persisted 

Since the patient is well acquainted with medical procedures, his statement that 
the injection was subcutaneous is more reliable than would be that of another layman 
In spite of that history, we considered the possibility of direct nerve injury The 
absence of any pain, weakness or numbness, how'ever, until eight hours after injury, 
was entirely inconsistent with this hypothesis 

In November 1935, he was readmitted for three days for acute alcoholism 

* Reccncd for publication May 13, 1937 
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Twenty months after the onset of the second wrist drop, examination by Dr 
Byron T Stookey at the Neurological Institute was reported in part, as follows 

“ The neurological examination is entirely negative except for the presence of 
lather lively but equal reflexes of both lower extremities and the right upper The 
left uppei reflexes, supplied by the seventh cervical, namely, the triceps and the ulnar, 
are diminished The ulnar jerk is absent on the left side and is present on the right 
There is definite atrophy of the extensors of the fingers of the left hand The 
supinato) longus contracts, as does also the btachta i admits longus and bicvis, but 
there is no extension of the fingers or of the thumb In short, this patient has evi- 
dence of a wrist drop which has in pait recovered sufficiently to permit part extension 
of the wrist but no recovery has taken place m the extensors of the fingers or the 
thumb ” 

In 1932, Wilson and Hadden 1 leviewed cases of peripheial nerve lesions 
after seium injection, and in 1933 Wulf 2 reported nerve lesions after serum in- 
jection There is no case reported of transient paralysis with recurrence of the 
paralysis in the same nerve after a second injection We have here a case of 
paralysis (now permanent) recurring after a second injection Excessive alco- 
holism may have rendered the peripheral nerves susceptible Although I have 
seen many hundreds of patients who had prophylactic or therapeutic serum in- 
jections, this is the only one resulting in any permanent defect I believe that 
we may accept Wulf ’s statement to the effect that disturbance of the nervous sys- 
tem is so rare that it does not limit the indications for the use of serum 
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EDITORIAL 

THE PRESIDENTIAL ADDRESS 

The Presidential address of Dr James Howard Means at the Convoca- 
tion of the College attracted unusual attention The membership of the Col- 
lege will have the opportunity of reading the full text of this able speech 
in the May issue of the Annals However, because of the nusmteipreta- 
tion of certain of Dr Means’ remarks it has seemed advisable to the Regents 
that m this issue there should appear a statement addressed to the member- 
ship of the College and to the general medical profession 

In some quarters it was apparently thought that Dr Means had called 
upon the medical profession to revolt against the leadership of the American 
Medical Association Indeed, it was suggested that under certain con- 
ditions the College should take away from the American Medical Association 
the function of representing the medical profession Naturally 'such state- 
ments have not failed to be disturbing to those of our Fellows who did not 
hear Di Means’ addiess 

In his lemarks Dr Means was critical ot the recent policy of the Ameri- 
can Medical Association which he summarized as standpatism He ex- 
pressed himself as believing that since the organization of the American 
Medical Association is that of a democracy it would be in a healthier state 
if it always contained, in addition to the existing admmistiation, an effective 
opposition party so that there might be active discussion of vital issues He 
felt that it was desirable that those who believe m popular government 
should bestir themselves to bring this about 

It is no moi e a rev olt against the American Medical Association to criti- 
cize its present policy and to suggest that within its membership an effective 
opposition should be organized, than it is revolt against the United States 
for one of its citizens to criticize the New Deal and to express a fervent 
wish for a successful opposition party 

Dr Means made it very plain that he u'as not giv mg v oice to a policy, 
nor to a political progiam of the College, for m his analysis of the purpose 
of a college of physicians he stated his opinion as follows “ I have said what 
I have said m order to indicate what I conceive to be the fundamental dif- 
ference between a college of physicians and a national or state medical so- 
ciety Each has its use but the) are different The college is not m com- 
petition with the medical association The college should be a counterpart 
of the university, not that of the state It should be as unthinkable for us 
to have a College pohcj legarclmg social, economic, political or scientific 
aspects of medicine as for one of our universities to take sides m a political 
campaign It should also be unthinkable that w e should at an) time be un- 
willing to hear all sides of an) problem related to the practice of medicine ” 
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It is evident therefoie that Dr Means, believing as he does that the Col- 
lege should be a body without a policy, was expressing only personal views 
concerning the advisability of an opposition party m the American Medical 
Association, and least of all was he presaging a future supplanting of the 
Association by the College 

The interpretations to which we have referred are therefoie quite un- 
wai ranted by the content of Di Means’ speech 

Because of the questions raised by this incident the following account 
of the position taken by the Officers and Regents of the College m the past 
may be of interest 

Among the Objects of the College mentioned in the Constitution (Article 
III, Sec la) is that of “ maintaining and advancing the highest possible 
standards in medical education, medical practice and clinical research ” 
Since the Officers and Regents are empowered to represent and to act for 
the College in matters defined in the Constitution and the By-Laws the above 
section would permit the Officers and Regents by formal motion recorded m 
their minutes to commit the College to any policy or action which in their 
opinion would further these objects However, up to this time the con- 
ception of the proper role for the College has been m accoid with Dr Means’ 
definition The College has not felt that it should have any policy othei 
than that of the ethical principles embodied in its Fellowship Pledge It has 
so far followed a precedent of holding aloof from any official action, or pro- 
nouncement of opinion bearing upon disputed questions of medical practice 
It has become customary to refer inquiries, requests for opinions, etc on 
such matters to the Committee on Public Relations who submit a report to 
the Board of Regents The Board of Regents has up to this time con- 
sistently stated that the College was not committed to any policy and that 
its function was not that of serving as an arbiter It seems highly probable 
that this precedent will continue in force It seems certain, moreover, that 
should some future emergency m the affairs of the medical profession induce 
the Officers and the Regents of the College to attempt to marshall the 
strength of its membership in defense of some vital principle, a first step, 
before pronouncing a College policy in any contentious question, would be 
to submit the proposal to the vote of the Fellows of the College in a Gen- 
eial Meeting 

The College has been and is unreservedly devoted to the principle of 
free speech The more vital and the more controversial a topic is, the more 
important it is that the members of the College should hear the best ob- 
tainable presentation of both sides The College will keep its meetings open 
to the expression of any sincere opinion upon any side of any medical prob- 
lem Nor does the College intend to taboo any subject from discussion by 
its own Fellows, Masters, Governors, Regents or Officers 

It should be plain to the membership, however, that no statement by 
am one of these constitutes a College policy 
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Aitenovenous Anciuysm By Emu e Holman, M D 244 pages , 15 X 22 cm The 
Macmillan Co, New York 1937 Price, $5 00 

This recent book by Holman justly deserved the recognition given when it was 
awarded the Samuel D Gross prize by the Philadelphia Academy of Surgeons The 
first part of the book deals with experimental work and if studied carefullj yields 
clearer understanding of the physiological adjustments to the presence of arterio- 
venous fistulae The author then discusses in detail both congenital and acquired 
arteriovenous fistulae and aneurysms of the extremities and other parts of the bod} 
This portion of the book is a most excellent summary of recent clinical investigations 
of these conditions 

The book on the whole is a splendid piece of work from the experimental, clini- 
cal and historical points of view It will pro\e to be of value to the teacher, both 
of medicine and of surgery, and especially to the research worker m this field 

T B A 

Radiation Theiapy By Ir\ I Kaplan 558 pages, 16X24 cm Oxford Univer- 
sity Press, New York 1937 Price, $10 00 

This volume will be of interest to the internists as well as to those treating 
disease by means of radium and roentgen-rays It is written from a practical -view- 
point Dr Kaplan’s wide experience m radiation therapy is evident m every 
chapter The chapter on physics by Braestrup is unusually clear so as to be readily 
understandable to any physician The illustrations are excellent and the extensrve 
bibliography will be helpful to students The subject cannot be fully covered in one 
volume and certain chapters, notably those on radiation therapy in neurological dis- 
ease, inflammatory processes and bone diseases, seem too brief to be adequate It 
can be recommended as an excellent reference on radiotherapy 

W L K 

Medical Greek and Latin at a Glance By Walter R Agard Second edition re- 
vised 87 pages, 16 X 25 cm Paul B Hoeber, Inc, New York 1937 Price, 
$1 50 

This little volume will prove of real help in understanding many of the terms 
in our bilingual medical nomenclature It is reall} a glossary and makes plain the 
derivation and meaning of many w'ords to those w 7 ho have little Latin and less Greek 
It meets a real need 

L A M K 

Essentials of Psychiatry By George \V Henry, M D , Associate Professor of 
Psychiatry, Cornell University Medical College, New York City 465 pages, 
15 X 24 cm The Williams and Wilkins Company, Baltimore 1938 Price, 
$5 00 

This is the third edition of a very yvell known book, which has gained popularit} 
because it presents the essentials of psychiatry in understandable language This 
specialty has made rapid progress, and Dr Henry has brought his book up to date 
In lus twenty chapters the author has steadfastly held to his conclusion that 
ps}chiatry is as scientific as any other branch of medicine, and that in its practice 
it is necessary for the physician to take all of the facts regarding illness into considera- 
tion “ There is no short road to the understanding of human reactions and it is 
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only after years of training and experience that the physician is prepared to deal ade- 
quately with personality disorders ” 

Ihe first ten chapters discuss the development of the personality and its disordeis 
Dr Ilenry clearly describes the various types of psychopathology, discussing each 
classification in the following order definition, frequency, causes, symptoms, types, 
course of illness, prognosis, excerpts from illustrative cases, and discussion’ of the 
classification 

Ihe last ten chapters take up method and purpose of mental examination, 
principles of treatment, psychiatric nursing, psychopathology of the normal, mental 
hygiene, disorders of childhood, psychiatric social service, medico-legal aspects, psy- 
chiatric history, and milestones in psychiatric history 

J L McC 

Piactical Talks on Kidney Disease By Edward Weiss, M D , Professor of Clinical 

Medicine, Temple University School of Medicine 176 pages 14 5 X 22 cm 

Charles C Thomas, Springfield and Baltimore 1937 Price, $3 00 

This small volume makes no pretentions to being an exhaustive treatise on the 
subject of renal disease The title is well chosen Nevertheless, it contains the 
essential information presented in a readable fashion There are brief chapters on 
the physiology of the kidney, impairment of renal function, and tests of renal func- 
tion The author then presents the principal signs and symptoms of renal disease 
and devotes short chapters to the more important ones such as edema, albuminuria, 
hypertension, retinal lesions (illustrated), etc The various clinical syndromes and 
their treatment are then described Part VII deals with hypertension and the role it 
may play in kidney disease 

Those who have made a particular study of this field probably will gain nothing 
new from this book The reviewer recommends it to practitioners and students 

W S L , Jr 

Physical Diagnosis By Rvlfh Major, MD, Professor of Medicine in the Uni- 
versity of Kansas 457 pages, 15 5 X 24 cm W B Saundeis Co, Philadel- 
phia 1937 Price, $5 00 

This textbook is a comprehensive survey of physical diagnosis It includes 
chapters on all parts and all systems of the body, with two additional, one on pain 
and the other on history taking 

Dr Major includes so much information, with so many interesting and im- 
portant little details, that the result is at tunes confusing This is obviated to a 
certain extent by the splendid illustrations, both photographs and diagrams which 
help to elucidate the text 

Those interested in Dr Major’s former book, “ Classic Descriptions of Disease,” 
will be pleased to know that the subject is approached as much as is possible from an 
historical point of view Besides the introductory chapter, with its accounts of some 
of the great personages m medicine, the text includes many original descriptions of 
disease and some original illustrations 

The clinical side of physical diagnosis is stressed, but one washes that a little 
more space had been given to those chapters dealing with diseases of the heart and 
lungs The chapter on the pulse, howerer, is excellent and, but for the omission of 
any mention of auriculai flutter, might sene as a standard for instructors in physical 
diagnosis 

The usefulness of the book is enhanced by the splendid bibliographies that the 
author has appended to each chapter 


R A K 
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Alcohol One Man’s Meat By Edward A Strecker, M D , and Francis T 
Chambers, Jr, MD 230 pages, 14X21 cm Macmillan Co, New York 
1938 Price, $2 50 

This volume dealing with ‘Another Mail’s Poison” constitutes an excellent 
graduate course on how to handle chronic alcoholics From co\er to cover it is 
packed with interesting information concerning the plnsiology and toxicology of 
alcohol, the psychology and pseudo-philosophy of the alcoholic patient and the ways 
and means for the intensive psychical reeducation of the victim of alcoholism No 
thinking physician can read it without deepening his understanding of the problems 
of alcoholism and increasing his ability to cope w ith them, for the treatment suggested 
is directed not so much to the disease itself as to its underlying causes 

The authors question the stimulating action of alcohol and regard its effect 
rather as that of a camouflaged narcotic, the deception of stimulation arising from 
the release of the lower nerv e centers from the control of the higher by its narcotizing 
power Alcohol is used commonly by the laity because it is the only narcotic that 
can be purchased inexpensively m a glass or bottle and without a doctor’s prescription 
It is used as a salve to the ego as, m the beginning at least, it acts magically in 
soothing the painful wounds of peisonal belittlements and feelings of insignificance 
The authors differentiate normal from abnormal drinkers The normal drinker 
uses alcohol in moderate amounts as a socially accepted gesture and for purposes of 
conviviality and rarely gets into trouble from it Through its use the adult attains 
temporarily a childlike state of mind and freedom from the behaviorism demanded 
by maturity Such a one drinks to exaggerate reality because he finds reality enjoy- 
able The border line between normal and abnormal drinking is crossed when 
alcohol is used as an aid in the adjustment to reality The abnormal drinker is the 
individual who cannot face reality without alcohol, but whose adequate adjustment 
to reality is impossible as long as he uses alcohol In other words the abnormal 
drinker is an abnormal individual seeking release from reality through the medium 
of alcohol Treatment of alcoholism therefore involves the management of an ab- 
normal personality The authors take their cues for treatment from the psycho- 
therapists who have led their neurotic patients suffering from neurasthenia, anxiety 
states, hysteria or compulsive neuioses back to the normal planes of life Many 
of the procedures used in these v arious disturbed ps\clncal states are equally effective 
in the management of the chronic alcoholic 

The authors believe that the psychoneurosis which is responsible for much of 
our alcoholism must be traced back to its causes and these must be met by appropriate 
psychotherapy The underlying neuroses are due most frequently' to unfavorable 
early home life, constitutional predisposition, or to chronic disease, sex conflicts, 
financial difficulties, restricted outlets or actual mental defects 

According to the authors, treatment should not be started while the patient is still 
drinking, m fact not until the patient sees his own need, seeks help on Ins own initiative 
without outside persuasion or coercion, and is willing and eager to participate in Ins 
own cure The psychotherapist should not undertake treatment until lie is convinced 
that it is possible to bring about a state of mind in his patient that desires not to 
drink any more The patient must understand in the beginning that it is impossible 
for him ever to learn to drink in moderation He must be willing to face life without 
alcohol The treatment advised, consists of prescribed rules and schedules, psycho- 
logical treatments, mental reeducation and physical adjustments The patient must 
be carried from lower to higher and mature levels, must he taught his own needs, gun 
an insight into Ins crippled condition and taught how to help to cure himself lie 
must practice abstinence throughout the period of management The treatment 
usually necessitates at least one year of supervision and in all about one hundred con- 
ferences with the psychotherapist 
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The reviewer believes that this book constitutes a leal contribution to medicine 
The treatment as outlined seems ideal for the more intelligent and tractable alco- 
holics, especially if enthusiastically applied by a properly qualified psychotherapist 
Whether or not tins or any other system of treatment will meet the needs of the 
average and less intelligent drunkard is open to question Certainly it would not 
appear to be more costly or time consuming than present methods of management 
which entail long or frequent and intermittent hospitalization 

L G R 
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Gifts to the College Library 

Grateful acknowledgment is made of the receipt of the following donations to 
the College Library of publications by members 

Books 

Dr John S Chambers (Fellow), Lexington, Ky — “The Conquest of Cholera”, 

The American Foundation Studies in Govei nment — Volumes I and II, “ American 
Medicine Expert Testimony Out of Court ” 

Rep) mts 

Dr Alonzo F Brand (Fellow), Fayetteville, N Y — oneiepnnt, 

Dr Charles H Cocke (Fellow), Asheville, N C — seventeen reprints , 

Dr A R Foss (Fellow), Missoula, Mont — one reprint, 

Col S W French (Fellow), MC U S Army — one reprint, 

Dr P A Gray (Fellow), Santa Barbara, Calif — one reprint, 

Dr Edgar F Kiser (Fellow), Indianapolis, Ind — five reprints, 

Dr Abel Levitt (Fellow), Buffalo, N Y — one reprint. 

Dr C F Morsman (Fellow), Hot Springs, S D — -two reprints, 

Dr Oliver T Osborne (Fellow), New Haven, Conn — one reprint, 

Dr Aaron E Parsonnet (Fellow), Newark, N J — one reprint, 

Dr Lee Roy Woodward (Fellow), Mason City, Iowa — one reprint, 

Dr Paul A Draper (Associate), Colorado Springs, Colo— two reprints. 

Dr Arthur O Hecker (Associate), Polk, Pa— three reprints. 

Dr David W Kramer (Associate), Philadelphia, Pa— ten reprints, 

Dr Charles E Lyght (Associate), Northfield, Minn- one reprint, 

Dr Matthew Molitch (Associate), Philadelphia, Pa -twenty-nine reprints, 

Dr Eugene S Sugg (Associate), New York, N Y — one reprint 


Regional Melting of Kansas Members 

Members of the American College of Physicians resident in the State of Kansas 
held their annual meeting and dinner in Wichita, under the Governorship of Dr 
Thomas T Holt, February 22, 1938 The following progiam was rendered 

“Treatment of Cardiacs with Oscillator Bed,” Dr Harold H Jones (Fellow), 
Winfield, Kan , 

“Medical Problems in Mineral Metabolism,” Dr Frances Helen Sclultz (Fellow'), 
Wichita, Kan , 

“Peptic Ulcer, Carcinoma Question,” Dr H N Tihen (Fellow'), Wichita, Kan , 

“ Use of Insulin in Mental Disease,” Dr D V Comvell (Associate), Halstead, Kan , 
“ Insulin m Treatment of Schizophrenia,” Dr R M Fellows (Fellow), Osawatomie, 
Kan , 

“ Cerebial Spinal Pressure Relative to Blood and Circulatory Disturbance,” Dr 
Thomas T Holt (Fellow' and Governor for the State of Kansas), Wichita, Kan , 
“ Simmond’s Disease (Pituitary Cachexia),” Dr G F Corrigan (Associate) 
Wichita, Kan , 

“ Clinical Phases of Recent Developments m Connection with the More Modern De- 
velopments in Cancer Etiologv,” Dr P M Krall (Associate), Kansas Citj 
Kan 
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Dr E J G Beardsley (Fellow and Governor for Eastern Pennsylvania) , Phila- 
delphia, Pa , spoke on “ Medical Conditions Which Simulate Abdominal Emergencies ” 
at the University of North Carolina’s Postgraduate Seminar, held at High Point 
N C , March 17, 1938 

Dr Beardsley also held a morning and afternoon medical clinic at the Sacred 
Heart Hospital, Allentown, Pa , on March 24 1938 


Dr Claude Ellis Forkner (Fellow), who has just completed a five-year appoint- 
ment as Associate Professor of Medicine in the Peking Union Medical College, has 
leturned to New York and has been appointed Assistant Professor of Clinical Medi- 
cine at Cornell Medical School Dr Forkner has also been appointed Assistant At- 
tending Physician at the New York Hospital, and has opened an office for the prac- 
tice of Internal Medicine and Hematologv at 121 East 60th Street, New York, N Y 


Dr Paul H Ringei (Fellow), Asheville, N C , has been made Piesident of the 
Southern Tuberculosis Conference 


Dr Charles S Holbrook (Fellow), New Oi leans, La, has been made President- 
Elect of the Southern Psychiatric Association 


Dr Paul D White (Fellow), Boston, Mass , addressed the North Side Branch of 
the Chicago Medical Societv, recently, on “ Nature, Diagnosis and Treatment of 
Heart Disease ” 


The second annual New Orleans Graduate Medical Assembly was held in New 
Orleans, March 7 to 10 Fellows of the College who participated on the program 
were Dr Reginald Fitz, Boston and Dr Udo J Wile, Ann Arbor Mich 


The tenth annual spring clinical confeience of the Dallas Southern Clinical 
Society was held at Dallas, Tex , March 14 to 17 Guest speakers and their subjects 
were Di Russell L Haden (Fellow), Cleveland, Ohio, “Treatment of Arthritis,” 
and Dr Howard T Karsner (Fellow'), Cleveland, Ohio, “Research on Hyperten- 


Dr Walter P Gardner (Fellow ), I-Iastmgs, Minn , has been made Superintendent 
of the Anoka State Hospital 


Dr Wallace M Yater (Fellow and Governor for the Distuct of Columbia), 
Professor of Medicine, Georgetown Unwersity School of Medicine, Washington, 
D C, delivered the annual Kober Lecture at the University March 28 His sub- 
ject was “Goiter and the Heait An Exposition of the Present Status of Our 
Knowledge of the Subject, Including Original Research Work m This Field” 


Dr Carl J Wiggers (Fellow), Cle\ eland, Ohio, spoke on “The Dynamics of 
Hypertension ” before the annual meeting of the Federation of American Societies 
for Experimental Biology, held at the Lord Baltimore Hotel, Baltimore, Md , March 
30 to April 2 


Dr Felix J Underwood (Fellow), Jackson, Miss, has been appointed a mem- 
ber of tlie Rockefeller Foundation Board to sene for a period of three rears This 
Board is composed of six members and decides the policy of the Foundation through- 
out the world 
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Recent changes at the University of Coloiado School of Medicine, Denver, in- 
clude the following 

Dr Philip Work (Fellow), to Piofessoi of Neurolog} and head of the department, 
Dr Constantine F Kemper (Fellow), Associate Professor of Medicine, Dr Harry 
Gauss (Fellow), Assistant Professor of Medicine 


Dr Rolhn H Stevens (Fellow ), Detroit, was guest of honor at a dinner January 
28 guen by the staff of Giace Hospital, the Detroit Roentgen Ray and Radium 
Society and the Detroit Dermatological Society, in observance of his seventieth 
birthday Among other gifts Dr Stevens received a leather bound copy of the 
January issue of “Radiology,” which was dedicated to him Each guest received 
a reprint of the opening article in the journal, entitled “Rolhn Howard Stevens, 
An Annnersary Chronicle of His Useful Life,” by Dr Peicv Browm (Fellow), of 
Boston 


Dr George R Minot (Fellow ), Boston, delivered a lecture January 20 at the 
Mayo Clinic, Rochestei , Minn , on “ Some Aspects of the Etiologv, Diagnosis and 
Treatment of Anemia ” 


Dr Eugene M Landis (Fellow ;, Assistant Professor of Medicine, Unneisuy 
of Pennsylvania School of Medicine, Philadelphia, delivered the annual N W Jones 
Lectures at the Unnersity of Oregon Medical School, Portland, February 9 to 10 
Dr Landis spoke on “ Capillary Pressure, Capillary Permeability and the Movement 
of Fluid Through the Capillary Wall ” and The Effects of Pressor Drugs and Kid- 
ney Extracts on Blood Pressure and Peripheral Blood Flow ” 


The Neuropsychiatric Society of Virginia held its first meeting for 193 S at the 
University Hospital on January 26 Papeis w'ere presented by Dr D C Wilson 
(Fellow) and Dr Dudley C Smith (Fellow'), Unnersity, Va 


At the February meeting of the New \ork Polyclinic Medical School and Hos- 
pital Clinical Society, Dr Lea A Riely (Fellow' and Governor for the State of 
Oklahoma) spoke on “ Modern Concepts of Addisonian or Macrocytic Anemia ” 


Dr Albert Soiland (Fellow'), Los Angeles, has been recently elected National 
President of the United States Naval Reserve Officers Association Dr Soiland is 
a Trustee of the Pan-American Medical Association and attended the 7th Congress 
Ciuise during the course of which he contributed three papers to the program 


Dr Joseph H Barach (Fellow;, Pittsburgh, Pa, addressed the Allegheny - 
Garrett County Medical Societies at Cumberland, Maryland, on February 25 1938 
His subject was “ Science of Nutrition and the Treatment of Diabetes ” 


Dr Walter A Bastedo (Fellow) addressed the Wayne County Medical Society 
in Detroit, Mich, on March 7, on “Therapeutics and the Physician’s Prescription” 
He has been the recipient of the “Diploma de Honor” of Venezuela Farniaceutica, 
which go\erns the standards of drugs in Venezuela 


Dr Erwin E Mayer (Fellow) Baltimore, Maryland, addressed the “Associa- 
tion of Dental Surgeons” on March 23, 1938, on Oral Infections from the In- 
ternist’s View point ” 
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OBITUARIES 

DR THOMAS BARNES FUTCHER 

Thomas Barnes Futcher (Fellow) was born January 1, 1871, m St 
Thomas, Ontario, Canada, and died February 25, 1938, in Baltimore, Maiy- 
land His early years were spent at home attending- the local schools and 
at the age of 19 he entered the University of Toronto where in 1893 he 
received the degree of Bachelor of Medicine with high honois After a 
year as house officer in the Toronto General Hospital, he went to Johns 
Hopkins to be a member of the House Staff under his fellow Canadian, 
Dr William Osier , Seven yeais were spent in the Hospital, the last three 
as Resident Physician on the Medical Service He then enteied consulta- 
tion practice in Baltimoie opening an office next door to the home of his 
beloved chief, Dr Osier In 1909 he married Gwendolyn Marjory Howard 
of Toronto who was a daughtei of the famous Canadian, Dr Robert 
Palmer IToward, to whom Dr Osier owed so much of his early medical in- 
spiration 

Dr Futcher’s career was one of steady progress m the practice and 
teaching of medicine At the time of his death, he was Visiting Physician 
to the Johns Hopkins Hospital where he was Chairman of the Private Ward 
Medical Service He was also Associate Professor of Medicine which is 
one of the highest academic positions open to part-time teachers at the Johns 
ITopkins Medical School 

He belonged to man) medical societies and in 1931-32 was President 
of the Association of American Physicians He was made an Associate 
of the American College of Physicians m 1925 and became a Fellow in 
1930 His mteiest in the local medical societies ivas ahvays encouraging, 
he attended the meetings faithfully, and he -was Chan man of the Historical 
Section of the Baltimoie City Medical Society in 1937-38 lie was one 
of the original members of the Interurban Clinical Club and rarely missed 
the meetings of this Club in other cities 

His medical waitings were mostly concerned with metabolic subjects 
although of Ins many publications more than half were on such various 
subjects as haemochromatosis, cancer of the pancreas, erythremia, and dis- 
turbances of pituitary function In Osier’s System of Medicine he con- 
tributed the sections on Diabetes Melhtus, Diabetes Insipidus and Gout 

Dr Futcher -was a member of a distinguished group of American physi- 
cians who continued wdiat Osier began, to balance skillful bed-side observa- 
tion with the newest laboratory method He taught, by precept, meticulous 
care in clinical examination but above all he taught, by example, loyalty to 
the best medical tradition His friendship was unfailing!) kind— no one 
can remember his saying anything derogatory about a colleague— and the 
influence of his quiet, genuinely courteous presence will long be felt 

Henry M Thomas, Jr , 
Governor for Marydand 
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DR MICHAEL ANTHONY BURNS 

Michael Anthony Burns (Fellow) was born in Philadelphia on May 23, 
1884, the son of James M and Mary A (Rowen) Burns After his early 
education in the parochial schools of Philadelphia and at St Joseph’s Col- 
lege, he entered the Jefferson Medical College from which institution he 
graduated in 1907 

On the day Dr Burns began the practice of medicine, following his 
internship, he entered the neurological service of Dr Francis X Dercum, 
then Professor of Neuiology at the Jefferson Medical College For thirty 
years, until the beginning of Ins final illness, he continued in this department 
m advancing grades as a teacher and, in 1934, his faithful and skilled serv- 
ices were rewarded by election, after the death of Professor Dercum, to 
the Professorship of Neurology 

During the Woild War, Dr Burns was neuropsychiatrist to Base Hos- 
pital No 38 (The Jefferson Medical College Hospital Unit) and, after the 
Armistice, he was appointed consulting Neuropsyclnatrist to the District of 
Paris Dr Burns, at the time of his death, in addition to his teaching and 
clinical work at the Jefferson Hospital, was Visiting Neurologist to the 
Philadelphia Geneial Hospital, Neuropsychiatrist to St Mary’s Hospital, 
Consulting Neurologist to the Wills E>e Hospital, St Joseph’s Hospital 
and the Shrmers’ Hospital for Crippled Children 

He was a Fellow of the American College of Physicians and the Phila- 
delphia College of Physicians, a member of the American Neurological and 
Psychiatric Associations and of the Philadelphia Neurological and Psy- 
chiatric Societies 

Dr Burns was the author of numerous articles on neuropsychiatric sub- 
jects and was a frequent contributor to journals specializing upon such 
presentations 

On October 11, 1910, Dr Burns married Margaret Agnes Keenan of 
Philadelphia who, with two sons, Paul V and John A , survive him 

Dr Burns was a popular and appreciated ph)sician and Ins patients will 
not find it easy to discover another friend and medical counsellor possessing 
the same happy combination of pleasing and helpful characteristics Dr 
Burns loved life and understood people In common with all truly success- 
ful physicians, he thoroughly enjoyed his professional duties He worked 
hard, too hard perhaps, to be able to live long 

Dr Burns’ death on March 7, 1938, due to coronary thrombosis, was a 
gnevous loss to his family and numerous deroted friends and to the medical 
profession of Philadelphia 

E J G Beardsley, M D , F A C P , 
Goiernor for Eastern Pernis\ Kama 
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ADMIRAL CARY TRAVERS GRAYSON 

Admiral Cary Ti avers Grajson (Associate) was boin at Salubria in 
Culpepper County, Virginia, m 1878 and died in Washington, D C , on 
February 15, 1938 

He was educated at William and Maiy College (1895-1898) and at 
the University of The South at Sewanee, Tennessee, wheie he received his 
M D degree m 1902 He held a degree from the Medical College of 
Virginia and graduated from the United States Naval Medical School m 
1904 He entered the Navy as an Acting Assistant Surgeon in 1903, and 
was made a Medical Director with the rank of Rear Admiral on August 
29, 1916 He was retired from the Navy Decembei 30, 1928 During 
these years his professional services weie eminent and outstanding He 
served as personal physician to three presidents, William Howard Taft, 
Theodoie Roosevelt and Woodrow Wilson He had a combination of 
knowledge, insight and sympathy which are the necessary attnbutes of the 
good physician His accomplishments from 1928 until the time of his 
death are a part of our country’s history 

Admiral Grayson was a member of the Medical Society of the District 
of Columbia since January 26, 1916, and an Associate of the Amencan 
College of Physicians from the inception of the College 

In the death of Admiral Grayson America lost one of her most distin- 
guished citizens He had devoted most of his life to doing things for 
other people The sudden shock of his passing has left sorrow among his 
many fi lends and admirers the world over During his life he inspired 
fnendships such as are gi anted to few men Those of us privileged to know 
him — and the number was legion — can testify to his gallantry and un- 
bounded loyalty His fi lends and associates found in him a man m whose 
personal integrity they could always depend and one in whom trust was 
never misplaced He had a keen analytical mind which inspired many to 
seek lus rare good judgment At the sick bed and in the council chamber 
his wisdom was particularly manifest and his logical decisions and timeh 
advice were most helpful to his colleagues His kindly disposition and Ins 
unfailing sense of humor saved many a trying situation He was a gentle- 
man m ever} sense of the word and lus host of friends have suffered an 
irreparable loss 

In the death of Admiral Cary Travers Giayson, The Amencan College 
of Ph) sicians has lost one of its most valued and loyal members 

Walter A Bloedorn, M D , F A C P , 

Washington, D C 
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June 20— July 30 {6 weeks) 

The course provides an up-to-date 
review of the diagnosis and treatment 
of problems most commonly encoun- 
tered by medical practitioners and 
internists Dr F Dennette Adams, 
F A C P , Associate Physician, in 
charge 

FEE $200 Attendance limited 

For more detailed information apply to the 

Assistant Dean, Courses for Graduates 
Harvard Medical School, Boston, Mass 
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S INCE 1899 
PECIALIZED 
E R V I C E 



A DOCTOR SAYS: 

“You fellows always handle 
things well and it is wonder- 
ful to have such an agency 
available to take the worry 
away from anyone that tries 
to be conscientious m his 
work ” 
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The BIO-PHOTOMETER 

A standard clinical diagnostic instrument which 
gives data in relation to the vitamin A status of 
tho subject tested 

’MODEL C 

This model of the Bio-Photometer is used the 
same as the Standard Model A Bio-Photometer in 
conducting the test as reported in the Journal of 
the American Medical Association * It is designed 
primarily for use where the Bio-Photometer must 
be moved about, and taken outside of the building 
where it is customarily used It is smaller and 
more compact, blit is complete and readv to operate 
It is designed to be used on a table and is provided 
with an adjusting screw so that it mav lie tilted 
at an angle most comfortable for the patient. 

* Jrl A M A 108 451 1DS7 nnd 109 750 1937 

Amer Jrl of tho Med Sciences Jan 1938 5-1 

Write for booklet grvtng information on use of Bio photometer 

FROBER-FAYBOR COMPANY 

Manufacturers of Scientific Instruments 
CLEVELAND, OHIO 
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CV/y 0/ Tucson , elevation 2,400 feet, surrounded by mountains reaching 9,000 /«/ 

Barfield Sanatorium 

TUCSON, ARIZONA 

ATTENDING STAFF 

Dr Samuel H Watson Dr Meade Clyne Dr Charles S Kibler 

Dr Chas V Barley Dr Wm Magill Schultz Dr W R Hewitt 
Dr Clyde E Flood Dr Clair S Linton 

PARTICULAR ATTENTION GIVEN TO THE DIAGNOSIS AND TREAT- 
MENT OF ARTHRITIS, ASTHMA, BRONCHIECTASIS, SINUSITIS AND ALL 
ALLERGIC AILMENTS Air-conditioned rooms available for specialized treatment 
Separate cottages for patients with tuberculosis 

Situated in Tucson’s restricted Residential Area — in full view of the surrounding 
mountains, yet less than ten minutes from the downtown shops, libraries, the University 
of Arizona facilities, churches, friends 

Exceptional cuisine Kitchen in charge of an experienced Dietitian, assuring per- 
sonal attention to specific diets prescribed by the physician 

_ n no Every guest room a corner room with private bath and 

Every Room a Corner Room ^ r , , 

J running ice water burnished attractively to provide 

; l homelike comfort without the customary institution at- 

... ~ f mosphere Radios, fans and lights controlled from beds 

raj iiiEi Karl F Barfield, Managing Director 

V- i!' 1 ' > |, ,, i -11 Barfield Sanatonum 

f | \ j JL I •! 2100 E Speedway Tucson, Arizona 

II - v- i - Modern Fireproof Cottages in the Quiet of a Private Park 
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The Desert Sanatorium of Southern Arizona, Inc. 

TUCSON, ARIZONA 

ROLAND DAVISON, M D , Medtcal Director 
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Airplatic View of the Sanatorium Grounds and Buddings 

A modern hospital with Sanatorium environment located m the semi-and Southwest five 
miles East of Tucson 

Climate especially suited to the treatment of non-tuberculous pulmonary conditions, asthma, 
sinusitis, rheumatic fever, acute and chrome arthritis and arterial hypertension All dis- 
eases accepted, including tuberculosis (separate quarters are maintained for tuberculosis 
patients) 

OUT-PATIENT DEPARTMENT serves ambulant patients and those confined to outside^ 
places of residence in vicinity 

Facilities available for all diagnostic and therapeutic procedures, including completely 
equipped Roentgenological and Clinical Laboratories, all types of Physiotherapy (including 
warmed pools), dietary control, completely equipped Surgical Unit 

Appointments for patients the acme of attractiveness, comfort and convenience 

CAPABLE FULL-TIME AND VISITING MEDICAL STAFF, INCLUDING ALL SPE- 
CIALTIES 
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Out Patient Clinic 


Rates and Other Information Sent Upon Request 
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THE POTTENGER SANATORIUM AND 
CLINIC FOR DISEASES OF 
THE CHEST 


Monrovia, California 



, WE ££! nor rj 


THIRTY YEARS’ EXPERIENCE IN THE TREATMENT 

OF TUBERCULOSIS 

LOCATION 

Sixteen miles east of Los Angeles In the foothills of the Sierra Madre Mountains, at 
an elevation of 1000 feet On the mam line of Santa Fe Railway Connected with Los Angeles 
by interurban railway and splendid boulevards 

ENVIRONS 

The grounds consist of a beautiful park of forty acres, in which are found a variety of 
native Live Oaks subtropical trees and plants and a profusion of beautiful shrubs and flowers 
Many winding walks and nooks of exquisite beauty add to its attractiveness When on exercise 
patients also enjoy the beautiful trails m the adjoining canyons and mountains 

MEDICAL CARE 

Competent resident staff Examinations for comparison every six weeks Close medical 
supervision Individual needs and problems receive personal attention 

THERAPEUTIC CARE 

Fads are not followed, but an endeavor is made to give patients the amount of rest and 
exercise suited to their individual needs the benefits of a liberal and adequate diet, such tonic 
measures as will increase their resistance and other measures that will help them overcome 
any disturbing symptoms or complications that may arise Heliotherapy, tuberculin, pneumo- 
thorax and surgery employed whenever indicated 

Weekly rates from $25 00 up including medical attention, medicines (except expensive 
remedies) and general nursing Extra charge for operative measures (except pneumothorax) 

DIAGNOSTIC CLINIC 

A diagnostic clinic is maintained for the study of all diseases of the chest 
F M POTTENGER, M D Medical Director 

For Particulars Address 

THE POTTENGER SANATORIUM, Monrovia, California 
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SMAco NICOTINIC ACID 

(3: PYRIDINE CARBOXYLIC ACID) 

Now Available for Clinical Use in the Treatment of Pellagra* 

Nicotinic Acid, produced synthetically in the 
S M A Corporation Research Laboratories, 
is now available m standardized tablet form, 
as well as in crystallmejorm for biological use 

*1 “Pellagra Successfully Treated With 
Nicotinic Acid A Case Report ” Jrl 
A M A , 109 2054, 1937 

2 “Nicotinic Acid in the Treatment of 
Pellagra ” Jrl A M A no 622, 1938 

3 Jrl A M A,no 289,1938 — Editorial, 

“ Nicotinic Acid and Pellagra ” 

4 Editorial, Annals of Internal Medicine, 

Mar , 1938, pp i960 

Write Professional Service Department for Further Information 

S. M. A. CORPORATION • Cleveland, Ohio 


Other Smaco Biological Products 
Available 

Colloidal Carotene (Pro-Vitamin A) 

Vitamin Bi — Crystalline and Solutions 
Riboflavin — Crystalline and Solutions 
Maturation Factor and Be Concentrate 

(A source of vitamin Be, free from ribo- 
flavin, will produce complete growth in 
rats fed a vitamin B compler-free diet 
plus Bi and riboflavin (Lnctoflavm) May 
be used in biological assays for riboflavin ) 

Pimelie Acid 

Carotene Solutions for Standardization 
Alpha Carotene (Crystalline) 

Beta Carotene (Crystalline) 



In the same POSITIVE manner that 
ALLERQ1A PILLOWS bring relief 

ALLERGIA 

MATTRESSES 

Eliminate the SOURCE of dust 


v5^ jv 

up 

<*>° 


Even after years of use, ALLERGIA ^ 

mattresses and pillows remain DUST- - ^ 

FREE The silk fibre filling material x° 

which they contain brings lasting comfort ^ # 

to allergies (principally sufferers from ■»? \ <5^ 

hay fever, astlima and related disorders), 0“ C? x . 

because the source of irritation has been > /& A° o 


eliminated ' 

Available at leading department and 
furniture stores 

ALLERGIA PRODUCTS CO , Newton, Mass. 
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The Annals of Internal Medicine is published bj the American College of Physi- 
cians The contents consist of contributions m the field of internal medicine, editorials, book 
reviews, and a section devoted to the affairs of the College 

Manuscripts All correspondence relating to the publication of papers and all books 
and monographs for review should be addressed to the editor No manuscripts will be ac- 
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The Glycine Content of KNOX GELATINE 

A physician writes, “Pertaining to Glycine— glycocoUNH 2 CH 2 C00H 
—gelatine contains laige amounts of Glycine X feed a great deal 
of Knox Gelatine to patients suffering from fatigability— ‘muscle 
exhaustion’— with very good lesults in conjunction with the admin- 
istiation of 15 to 30 giams of Glycine given daily Glycine is rather 
expensive to patients— about eight dollars per pound I tvish to know 
the percentage of Glycine myour best giade Knox Gelatine so I may 
substitute moie liberal feedings of ICnox Gelatine and cut the pure 
Glycine dosage down to a lower and more economical level.” 


The KNOX GELATINE LABORATORY 


Replied as Follows: 

Thank you, Doctoi ' You are right about 
ICnox Gelatine Increasing amounts of it 
aiebemgfedin asthenic conditions ICnox 
Gelatine contains 25 % of ammo acetic 
acid (Glycine) Goodly amounts can he 
fed m soups, broths, and other lecipes to 
supply amounts of Glycine in this palat- 
able gelatine form which is so economical 
Perhaps the simplest way to feed it is as 
follows 

Sample and useful Dietary Booklets 
on Request Write Dept ^76 


"THE KNOX MILK STIR" 

Place the contents of 4 envelopes of Knox 
Gelatine m an ordinary drinking glass Add 4 
ounces of cold milk and allow to soak for fiv e 
minutes Add 2 more ounces of milk and stir 
until homogeneous Then place glass m small 
cooking kettle of hot vv ater until gelatine milk 
mixture liquefies Add 2 more ounces of cold 
milk, which will bring the temperature to a 
satisfactory vs arm drink of about bod} heat A 
tablespoonful of prune juice or a Jew drops 
of anv bland flavor like vanilla m „ the added 
Total 8 ounce liquid — about 250 calorie'! 



Why you should insist on Knox Sparkling Gelatine 

Because Knox Gelatine is 85% protein m an easily digestible 
form — because it contains absolutel} no sugar or other sub- 
stances to cause gas or fermentation, Knox Gelatine should not 
he confused with factory-flavored, sugar-laden dessert powders. 
Knox is 100% pure USP gelatine Knox Gelatine lias been 
succcssfullv used m the dietarv of convalescents, anorexic, tuber- 
cular, diebelic, cohlic, and aged patients 

ARKLING GELATINE 

ts PUR E GELATINE-NO SU GAR 
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/he congested nasal mucosa and the hypersecretion m 
colds can be efficiently brought under control by topi- 
cal application (dropper, spray, pack or jelly) of the synthetic 
vasoconstrictor — 


■ NEO-SYNEPHRIN 

HYDROCHLORIDE 

(Iaevo-alpha-hydroxy-beta methyl-ammo- 3 -hydroxy- 
ethylbenzene hydrochloride) 

The action of Neo-Synephrm occurs promptly after its appli- 
cation, and is of prolonged duration Additional advantages 
include 

— freedom from sting 

— more sustained action than epinephrine or ephedrme 
— less toxic m therapeutic dosage than epinephrine or 
ephedrme 

— stability — may be sterilized by boiling 
— m dosage recommended, Neo-Synephrm does not 
usually produce "nervousness'' or insomnia 


3 



Convenient Forms — 

Neo-Synephrm Hydrochloride Solution 
1/4% and 1% (1-oz bottles) 

Neo-Synephrm Hydrochloride Emulsion 

1/4% (1-oz bottles) 

Neo-Synephrm Hydrochloride Jelly 

1/2% (m collapsible tubes with nasal applicator) 


FREDERICK STEARNS & COMPANY 

DETROIT NEW YORK KANSAS CITY SAN FRANCISCO 
WINDSOR, CANADA SYDNEY, AUSTRALIA 



EMULSION SOLUTION 



JELLY 
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EXERCISE 


«< 


Exercise is an important factor m the treatment of constipation Of equal 
importance are suitable diet and a regular habit time for bowel movement, 
which under the present mode of living, are often difficult to enforce For the 
patient who is unable to exercise or adhere to a suitable diet a regular bowel 
movement may be brought about and maintained with Petrolagar It assists 
m establishing a regular bowel movement because it mixes ultimo _^ly with 
the feces to form a soft, easily passed stool Petrolagar is prepared m five 
types for choice of medication Petrolagar Laboratories, Inc , Chicago, Illin ois 

Petrolagat Liquid petrolatum 65 cc emulsified 
with 0 4 Gm agar tn a menstruum to make 100 cc 
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Digitalis 

Leaves 

(Davies Rose) 

Ffcislo'sjIcalJj Tested 
Each pill contains 
0 1 Gram ( ]i 
crams) Digitalis' 
DOSE Ono 
pill ns directed 

DAVIES ROSEtCO ltd 
B0STOH MASS fl s A. 


THEY ARE PACKAGED IN BOT 
TLES OF THIRD FIVE A CON 
VENIENT NUMBER FOR THE 

physician's rcE c airrioiofvi\T 

INS PEHANPUNG AND EXPOSURE 


THE FINISHED PILLS ARE 
PHYSIOLOGICALLY ASSAYED 
TO FINALLY CERTIFY THEIR 
STANDARDIZATION 


THE POWDERED LEAF ISTESTEP PHYS 
IOLOGICALLY AND CONVERTED INTO 
PILL FORM (IAGRAINS) ON AN AU 
TOMATIC MACHINE, REDUCING 
EXPOSURE TO THE MINIMUM 


A CAkEFULLY SELECTED.BOTANIC- 
ALLY IDENTIFIED LEAF POWDER- 
ED IN OUR OWN MILL GIVING 
AS5URANCE OF RELIABILITY 


THE FOUNDATION UPON WHICH THEY 
ARE BUILT 

AT THE LABORATORIES OF 

Davies Rose 5, Co. Ltd 

EOSYOS MASS 


PftOFCSSIOHAL PROTECTIOH 



A DOCTOR SAYS- 

"It proved your claims that 
some day, the day, hour and 
minute has arrived, when that 
bug-a-boo and pest ‘acci- 
dent’ strikes you, and what a 
satisfied and contented peace 
of mind to know that The 
Medical Protective is ready 
and reliable — a real insur- 
ance " 


ms 
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Fellowship Key 



A charm, beautifully and ex- 
pertly designed, bearing the seal 
of the College, wrought m 10K 
solid gold and embossed in the 
College colors For Fellows 
only. 

Price, $7 00, postpaid 

Available also, m smaller size, 
as a fraternity pm with safety 
catch 

$4 00 

The American College of Physicians 
4200 Pine Street 
Philadelphia, Pa 
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Sleeplessness as a symptom occurs 
in a great variety of conditions To the 
chronic insomniac, to the restless, ner- 
vous or mental case, to the preoperative 
or postoperative patient, Squibb Ipral 
Products bring needed rest which may 
turn the tide in favor of the patient’s 
recovery 

Ipral Calcium or Ipral Sodium are safe, 
effective sedatives A small therapeutic 
dose induces a restful sleep, closely re- 
sembling the normal, from which the 
patient awakens generally calm and re 
freshed Ipral is readily absorbed and rap- 
idly eliminated In the usual therapeutic 
dose no untoward organic or systemic ef- 
fects have been reported 

Ipral Calcium (calcium ethylisopropyl- 


barbiturate) is supplied in 2-gr tablets 
and in powder form for use as a sedative 
and hypnotic, and in %-gr tablets for 
use where it is desired to secure a con- 
tinued mild sedative effect throughout 
the day 

Ipral Sodium (sodium ethylisopropyl- 
barbiturate) is supplied in 2-gr capsules 
for hypnotic use and in 4-gr tablets for 
preanesthetic medication 

Elixir Ipral Sodium — This preparation 
is useful where a change in the form of 
medication is desirable One teaspoonful 
of the elixir represents 1 g'''-.of Ipral 
Sodium Available in 1 6-fl ozA bottles 

For liter atm e address Professional Service 
Department, 745 Fifth Ave , New Yoik 



PRODUCTS 


MADE BY E R SQUIBB & SONS, MANUFACTURING 
CHEMISTS TO THE MEDICAL PROFESSION SINCE T858 
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ADRENALIN CHLORIDE SOLUTION 1:100 


m 


X HE oral inhalation of Adrenalin 
Chloride Solution 1 100 is promptly 
effective in relieving symptoms of 
bronchial asthma — in most cases 
resultshave been quite as satisfactory 
as those following hypodermic injec- 
tion of the familiar 1 1000 solution. 


Nervousness and tachj cardia, as well 
as other reactions -which often ac- 
company parenteral administration, 
are much less frequent folIoTving in- 
halation therapy. Discomfort and in- 
convenience of hypodermic injection 
are obviated by this new treatment 


Adrenalin is llio Turkc-Davis brand of Epinephrine USP Adrenalin Chloride 
Solution 1 100 is accepted b> the Conned on rhnrmacy and Chemistry of the 
American Medical Association, .t is supplied in 5-cc vials, together with drop- 
per for transferring the solution to n suitable atomizer, vaporizer, or neb- 
ulizer The apparatus used must deliver a fine spray entirely free from drops 


PARKE, DAVIS & COMPANY ■ DETROIT 

The World s Largest Makers of Pha rmaccutica I and Biological Products 
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Research, Constant Research 

continues to improve the quality of 
Mead’s Brewers Yeast* in the fol- 
lowing respects, without increased 
cost to the patient: 

~i Vitamin B potency raised to not less than 25 Inter* 
national units per gram* 

2 Bottles now packed in light-proof cartons, for better 
protettion. 

^ Improved bacteriologic control in harvesting and 
packing. 

A And NOW, since August 1, 1936, all bottles 
* are packed in vacuum. This practically 
eliminates oxidation. Mead’s Yeast stays 
fresh longer, as you can tell by its improved 
odor and flavor ! 


★ A dietary accessory for normal persons, for the prevention and treatment 
of conditions characterized by partial or complete deficiencies of vitamins 
Bi and^G, as in beriberi, pernicious lomiting of pregnancy, anorexia of 
dietary origin, alcoholic polyneuritis, pellagra. 


• 

Mcnil's Breners Verm Tablet s m bottles of 250 and 1,000 
"Mead's Bn tiers Ytrisc Ponder in 6 oz bottles Not ad- 
vertised to the I ntbln . Samples to physicians, on request. 

• 


MEAD JOHNSON & COMPANY, E\answlle, Indiana, U.S. A. 
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THE FUNCTION OF THE COLLEGE ' 

By J H Means, M D , F A C P , Boston, Massachusetts 

I should like to devote the brief time available for a presidential address 
to a further consideration of certain questions which I put before you at 
the dinner last year in St Louis, and which aie also closely related to some 
of the problems raised by Dr Millet in his excellent Presidential Address 
in Detroit, the year before that 

The first of these concerns why we call ourselves a College of Physicians 
Is theie any special significance in the fact that we have selected the appella- 
tion College rather than that of Society oi Association'* What, after all, 
is a college m the sense in which we have used the word and what is its S' 

proper function 7 

We need not trace the evolution of the term from Roman days to our 
own We may note, however, in passing that for the most part it has, one 
way or another, usually been connected with affairs of the intellect, with 
the efforts of man to improve his mind 

In Amenca, colleges have been the forerunners of universities In 
England, the old universities are made up of many colleges These are 
both social and educational units In Great Britain theie are also the pio- 
fessional colleges, the Royal Colleges of Medicine and Surgery 

These last, since they are in some measure the prototypes of our own 
College, are woithy of scrutiny King Henry the Vlllth, m grafting a 
chaitei to the Royal College of Physicians of London, said “his main 
leason was to check men who professed physic rather from avarice than m 
good faith, to the damage of credulous people, accordingly, after the example 
of othei nations, he had determined to found a college of the learned men 
who piactised physic in London, m the hope that ignorant and rash prac- 
litioneis might be restrained or punished” (British Med Jr, April 3, 

1915, p 607 ) 

The English Ro)al Colleges, in addition to other functions, possess those 
of licensing boards In 1913, Mi R J Godlee, addressing the American 

* Prcsidentnl address, delnered at the Comocation of the American College of PJn- 
sicnns, 1 w enU -Second Annual Session, New York, April 7, 1938 
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College of Surgeons, at its foundation, on the “ Origin and Growth of the 
Royal College of Surgeons of England” ( Lancet , 2, 1913, p 1443), re- 
marked that “ If you desire that the diploma” FACS “shall in- 
dicate, not only that a man can pass a severe examination, but that he has 
been thoroughly well trained, you will be well advised to lay down a special 
curriculum (I speak the woid with dread) over and above that lequired in 
the ordinal y university couise, and to frame the examinations on a standard 
even higher than the highest degree examinations It is, in my opinion, 
essential that the examination should be conducted independently of any 
medical school, and that the examiners should be chosen only from those 
who are actually engaged in teaching It is also highly advisable that ex- 
aminers should, whenever it is possible, be Fellows of your College and that 
no candidate should be examined by his own teacher ” 

Neither the American College of Surgeons nor the American College of 
Physicians can attain to this quasigovemmental status of the British Royal 
Colleges They have no charters, royal or othenvise They are self-ap- 
pointed and possess constitutions drawn by their founders m place of 
charteis None the less, through the prestige which they are gaming, they 
may accomplish in the elevation of professional skill and learning, some- 
thing akin to what the Royal Colleges accomplish through authority 

It is probably for the best in this country that minimum standards of 
professional qualifications be set and enforced by the state It is for the 
profession voluntarily, through its various institutions, and by the efforts 
of its individual members, ever to strive far to exceed these minimum re- 
quirements This is in accordance with sound American tradition The 
various boards for certification in specialties, like that for internal medicine 
which is fostered by this College m collaboration with the American Medical 
Association, are examples of voluntary effoits for improvement m the 
quality of professional work 

The College, howevei, must be more than an instrument for raising 
standards of practice, if it is to deserve the name of College To be worthy 
of such a name in truth it must become a breeding place of ideas, a nouiisher 
of leaning, a defender of intellectual freedom, a builder of professional 
morals, a forum in which can be expressed any honest opinion relating to 
the practice of physic in any of its aspects, with the assurance that such 
opinion will receive dispassionate and disinteiested attention and study, and 
that it will be appraised judgmatically in the light of experience Should 
the College be merely another medical society, then it is m fact, not a college 
at all in the highest meaning of the term 

Let us consider foi a moment our national medical association and the 
i elation of this College to it “Organized medicine,” the Association has 
called itself, “ the doctors’ trust,” it has been called by members of the laity, 
an institution, be it said at once, which has accomplished great good, but one 
which by leason of its political nature is subject to certain limitations by 
which, on the contrary 7 , a College such as this one of ours, is not bound I 
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apply the teim political to the Amencan Medical Association advisedly I 
use it desci lptiv el) , not cntically Its organization is patterned somewhat 
after the political stiucture of the United States Its relation to state so- 
cieties is roughly analogous to that of the federal government to the states 
themsehes The behavior of the Association is political It is partisan 
behavior, it champions a cause At the piesent time the cause is something 
close to standpatism But the policy can be changed at any time, if the 
membeiship wills it, just as can that of the federal government, if the citi- 
zenry wills it At the present time the electorate of the American Medical 
Association is apathetic and inarticulate because it has no issues, no plat- 
forms set up to vote for It is allowing the medical politicians to run things 
about as they please, and official spokesmen, like Jove on high Olympus, to 
hurl their thunderbolts of wrath at all who differ with orthodox doctrine 
As no democracy can be healthy without freedom of speech, real issues and 
an effective opposition party, it is desirable that those who believe in popular 
government bestir themselves to change this state of affairs The British 
lecogmze this need so thoroughl) that in Parliament, I am told, they speak 
of His Majesty’s Lojal Opposition 

It is not my intention to devote this address to a critique of the American 
Medical Association I have said what I have said in order to indicate what 
I conceive to be the fundamental difference between a college of physicians 
and a national or state medical society Each has its use, but they are dif- 
ferent The college is not in competition with the medical association The 
college should be the counterpart of the university, not that of the state 
It is only through general elevation of the cultural level of society that a 
democracy can rise above mediocrity The germinative centers of culture 
are the universities This has been so since antiquity They are the noblest 
institutions of man They stand for no ulterior purpose They are free 
as no other institutions are free They are committed to no fixed policies 
other than that of acquiring and disseminating wisdom It should be as 
unthinkable for us to have a College policy regarding social, economic, 
political 01 scientific aspects of medicine as for one of our universities to 
take sides in a political campaign It should also be unthinkable th^t we 
should at any time be unwilling to hear all sides of any problem related to 
the practice of medicine 

We are in great need, as was made clear by Dr Miller in Detroit, of 
medical statesmen, men of intellectual honesty, breadth of vision, courage, 
nobility of purpose and the qualities of leadeiship, who can find the way to 
the solution of some of the pioblems of medical service which now baffle 
both the profession and the public The development of enlightened oppo- 
sition within the democracy of the national association is one way of bring- 
ing to light such leaders, the development of a unneisity atmosphere m a 
College such as this, is another 

The behavior of the College must be that of scholars The College must 
not seek through piopaganda to leach veiled objectives, but rather it must 
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search foi, and bioadcast, the whole tiuth, insofar as it can asceitain it, m 
all matteis relating to the woilc of the physician It must set foi the pro- 
fession at large an example of fine professional charactei These aie its 
propei functions It is as desirable that its membership include men of 
thoroughly diverse opinion as it is that university faculties should do so 
We want no society of “yes-men,” we want genuine thinkers, and if we 
have genuine thmkeis, we are bound to have diveisity of opinion, because, 
as a speakei , I recently heai d, remarked, " the only persons who think 
alike are those who do not think at all ” In this connection, I should like 
to quote an editonal which appeared in 1933 in the Lancet (October 7, 1933, 
p 812) “ Fiom the moment that the idea of any tests or qualifications foi 

univeisity teachers other than those of ability and intellectual honest} is 
entertained, decay must begin ‘ Cleverness, talent, skill, fluency, memory, 
all these are understood and rated in the market A cultivated mmd just 
because it is above all puce is apt to be overlooked altogether ’ ” There is 
an idea hee»e which this College may piofitably make use of m selecting its 
members 

May I.i etui n to the American Boaid of Internal Medicine This ex- 
amining body which is the offspnng of the College and of the American 
Medical Association requires that for certification as internists candidates 
must possess certain qualifications and must have had certain ti aimng 

The question arises at once then Where are they to get this required 
ti aimng ? Our sister College, the American College of Surgeons, has con- 
cerned itself with this question Recognizing the internships and residencies 
of the United States, in a host of hospitals, taken collectively, as one great 
educational institution, it fancies itself, so far as the training of surgeons 
goes, as the coordinating, directing and administrative center To use the 
somewhat imaginative language of the Chairman of its Board of Regents, 
the hospitals of the country, which train residents in surgery, are pait of 
the campus of the American College of Surgeons This may be subjecting 
the teim campus to consideiable strain, but none the less the idea is made 
clear by this wording The College of Surgeons visualizes itself as constitut- 
ing, ijk cooperation with the hospitals, a gieat college for graduate training in 
suigeiy, a ti aimng which will make it possible for men to qualify for certi- 
fication as surgeons by the Board of Surgery 2 he College of Surgeons, 
fuitheimoie, has invited the College of Plij^sicians to cooperate with it and to 
pei form in medicine a similar function To what extent or in what way it is 
wise for us to do so has not been determined It is a problem in which the 
pait of wisdom is to proceed carefully Certainly it is true that wheieas the 
universities of the country have provided well for undergraduate teaching 
and for medical research, for graduate teaching they have done relatively 
little Under these circumstances, there is an opportunity for the Colleges, 
that of Physicians as well as that of Surgeons, coopeiating possibly with 
hospitals — far better I think with medical schools — to arrange for the con- 
tinuation of professional tiauung to the highest levels attainable 
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The requirements for membeiship m the College aie related to these 
matters When the Amencan Board of Internal Medicine successfully 
establishes itself as the geneially accepted agency for certifying internists, 
then it will be logical for this College to make certification by it, or by an 
equivalent boaid m one of the other medical specialties, a prerequisite of 
membership 

Some of >ou may recall that at the Boston meeting m 1929, Dr George 
Vincent told us we were an elite — a self appointed one at that He said 
further that everyone wishes to become a member of an elite If he cannot 
get into an existing one, he starts a new one, and after he has got all his 
friends in, he raises the entrance requuements He intimated that that is 
what we ha\e done The jest is not devoid of application, but this need not 
depress us So long as we do it for a high pui pose, it is neither dishonest 
nor hypocntical for us steadily to raise our entrance requirements, even to 
a point where some of those of us already in could not pass ivere we to seek 
to enter now The significance and usefulness of the College the intel- 
lectual world of our profession will be determined entirely by the mental 
calibre, the moral fibre and the learning of its members Anything we 
can do to elevate these is justifiable, anything w r e can do to promote the 
growth of medical scholarship is meritorious The ph}Sician must continue 
to study thioughout his life The College must be made an instrument to 
help him do so 

Let us consider for a few moments what may be a proper scope for the 
deliberations and discussions of the College at its Annual Sessions, its 
regional meetings, through the medium of its journal, and the informal 
intercourse among its members We w'ere told m St Louis that the doctor 
should stick to his last, a metaphor intended to mean apparently that we 
shouldn’t bother our heads about anything but the scientific aspects of medi- 
cine The social, economic, political, and even the philosophic aspects are 
none of our business I hardly think it is necessary to seek arguments to 
refute this pronunciamento It is palpabl} as ill balanced as is its opposite 
which we sometimes hear, that no one but the doctor should ha\ e any say m 
the regulation or method of dispensing medical practice ^ 

The social, economic and political aspects of medicine certamlfymay 
rightfully engage the attention of a College of Physicians That is why 
I have included, cautiously, a few such items m the present program They 
also are of immediate concern to the public, the individual members of which 
— Johnnie Q , for example — may at any time become patients Recently 
they ha\e aroused the interest of both profession and laity to an unusual 
degree They have given rise to a considerable amount of somewvhat 
acrimonious discussion That this should be so is altogether gratifying, 
for such discussions sometimes clear the atmosphere and thus permit a 
clearer view Also there is the possibility that from them will emerge an 
idea 01 tw r o, actually constructn e 

I will not dwell longer on the social, economic or political aspects of 
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medicine Instead, I should like to suggest bnefly ceitam types of philo- 
sophical, 01 at least ethical, problems which I think might advantageously 
be included from time to time among the topics to be deliberated upon by 
the College foi example, the question of whose medicine is it ? or does 
the patient exist foi the doctor, or the doctor for the patient ? The answer 
to this would seem simple, that -the doctoi exists for the patient, and yet 
when we get involved m pioblems of the provision of medical care, the 
conditions of medical practice, the methods of paying the doctoi, the ethics 
get very complicated The piactice of medicine — is it a business or a pro- 
fession ? A piofession, of course, you’ll say, but what’s the difference ? 
Ihe motive of business is profit What is the motive of a profession' 1 
Profit also, but not profit alone The professional man expects, and ought, 
to earn lus living by practicing his profession The physician wants, and is 
entitled to, adequate icmuneration, but m addition he gets a part of lus le- 
waid from the intellectual enjoyment which a calling requiring some learning 
bestows up*n him (this reaches its highest pitch when he is able to make 
an original contribution to medical knowledge) and from the spiritual values 
which are to be derived from associating m a helpful way with many kinds 
of people The profit element and the pleasuie element both enter into the 
motivation of the physician In considering his behavioi and his relations 
to other classes m the community, it is best to face these facts realistically 
It is idle to think of the physician as a consecrated sort of person giving 
himself idealistically to the cause of suffering humanity Rarely he may 
be just that, as occasionally there are saints in othei lines of human endeavor, 
but the rank and file of him are not, nor is it altogether desuable that they 
should be If the laity wishes to idealize us, let it do so, but let us not be 
led from the truth of the situation thereby As a matter of fact, the laity 
is moi e inclined nowadays to damn the doctor than to idealize him, and this 
is largely due to his inability to make his methods of dispensing medical 
seivice as efficient as a stieamhned age requires The layman, who may 
become a patient, is just as personally interested in the manner of provision 
of medical care as is the doctor, and I believe that any disinterested judge 
wouj/Qsay he had as good a right to be The practice of medicine is the 
doctor’s to make an lion 01 able living by, and ideally to gam some happiness 
by, it is the layman’s to have lus health preseived by, the patient’s to have 
his ills relieved by When the interests of doctors and patients come into 
conflict, compi onuses must be leached through the display of fairnnndedness 
on both sides 

We heai a great deal about the saciosanct doctor-patient relationship 
No thud party can be allowed to come between the two involved This 
has been used as an argument against all attempts to improve the efficiency 
of medical service through group practice When it is suggested that a 
disinterested outside person could with greater equity than the doctor de- 
termine what might be a proper fee for services rendered in any given case, 
there are storms of protest from the conservative wing of the profession 
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Yet a philosopher might recognize such an arrangement as an ideal one, 
and, as a matter of fact, it is actually working successfully m more than one 
place to the satisfaction of both doctors and patients Professoi Lawrence 
J Henderson has consideied the doctor and patient as a social system, 
analogous somewhat to a physico-chemical system, two elements acting upon 
one anothei through sentiments The doctoi must seek to influence the 
patient through the patient’s sentiments, and he must take care not to let the 
patient’s sentiments act upon him In othei words, he must keep his own 
sentiments out of the picture as much as possible He must pei form Ins 
professional duty disinterestedly, but if he is wondering all the time what 
sized fee the patient can pay him, or what sized fee it is fair for him to ask 
of the patient, how can he remain disinterested? I submit that having a 
third party determine the size of, and even collect the fee from the patient 
for the doctor, is not only not an intrusion into the holy doctor-patient 
relationship, but actually increases the likelihood of the patient’s receiving 
from the doctor the best and wisest treatment the doctor is capable of giving 
Another thing that stimulates the doctor to do his best by Ins patient 
is to have his work overseen by lus critical colleagues If this is an intru- 
sion into the holy relationship, then it is to the patient’s best interest to have 
an intrusion I do not believe that it can be successfully denied that the 
place where a patient is most likely to have his case diagnosed and tieated 
correctly is in the public wards of a teaching clinic This is not because 
the doctors aie necessarily any wiser there, but because if one makes a mis- 
take, another will observe and correct it If one has some new information 
about diagnosis or treatment that applies to a given case, he v\ill tell his 
colleagues about it Why in former times did patients walk from Jerusalem 
to the Allgememes Krankenhaus in Vienna? Because they knew that m 
that center of medical learning they stood the best chance of getting cured 
One other ethical question I should like to indicate Is it noble or ig- 
noble, is it wise or othei wise, that physicians and surgeons should give their 
professional services to the care of the indigent? There is also an economic 
question connected with this matter, but it is quite simple, namely, if doctors 
are to be paid for caring for the indigent, who is going to pay themh, The 
answer to this is quite obvious If they are to be paid at all it will have to 
be by the community because there is no other source The ethical problem 
is more puzzling By tradition, down through the ages, the physician has 
given his services to the poor The fact that this has always been so, how- 
ever, does not of necessity prove either the wisdom or the justice of the 
custom Should the physician give his service to the indigent? Is he more 
obligated to see that the indigent get adequate care than is any other re- 
sponsible member of the community? He possesses the skill to get them 
well peihaps, but should he be expected to give this away when other mem- 
bers of the community are making no parallel sacrifice? Of course, other 
members of the community will readily accept his gift so long as he is willing 
to make it But v\hy does he make it? Because it is traditional for him to 
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make it Also because he gets a leturn foi it, not in money, but in experi- 
ence, in the prestige that attaches to a good hospital appointment (the in- 
digent are caied for laigely m hospitals), in the pleasure that is to be derived 
fiom associating with the other members of the staff of such an institution 
and, finally, in the spiritual uplift that is to be got from giving of one’s self 
to the service of others 

Whether these rewards are adequate is a fit subject for discussion 
Undei ideal circumstances, as, for example, in privately endowed teaching 
clinics, undoubtedly they are In laige publicly supported hospitals, where 
the pressuie of work is great and much of it is of a drudgery type, perhaps 
they are not It must be admitted that if the profession should abandon 
its traditional custom of giving its service freely to the poor, something of 
an intangible or spiritual nature would be lost However, we have to face 
the realities of oui own day, and it is not unlikely that in many instances at 
least the indigent will get better medical seivice if the community pays for it 

It may be proper to add that even if the doctor is paid for cai mg for the 
indigent, he still has the opportunity to exeicise his generosity, as does any 
other citizen, by giving of his substance to the most that he is able to the 
v 01 thy causes of his community Let him show the world that the doctor 
can be as good a citizen as any Let him also, m rendering the service for 
which he is paid, add to it those qualities of spirit and purpose which cannot 
be bought with gold Therein lies his chance to preserve the ancient values 
m the face of modern adaptations 

I must now draw this utterance to a close I have sought to indicate to 
you my conception of a College of Physicians, of its nature and purpose, of 
its attitudes and of the scope of its dehbeiations and activities In con- 
clusion let me uige all membeis of the College, especially new members, to 
put, as membeis, scholarship first Let me remind you that scholarship 
flourishes only m the atmosphere of freedom There is indeed no place 
for “ yes-men ” m a truly learned society, nor is there place for political 
maneuvering, or reprisal for the expiession of honest opinion Recall the 
woids of Voltaue, “ Ecrassez Tmfame” The infamy of which Voltaire 
spoke Avas religious bigotry The bigotry of which we stand in dire peril 
today, as President Con ant pointed out at the Harvard Tercentenary, is 
political bigotry Let us strive, therefore, m this pi opaganda-poisoned 
world, to keep our land a free democracy and within it to make our College 
take on the essence and spmt of the university and thus become an instru- 
ment of service to humanity 


NEW EXPERIMENTAL DATA ON ARTIFICIAL 
HYPERTHERMIA ' 

By A Bessemans, M D , Ghent, Belgium 

Giovanni Ttuffi i ecently repotted that Ti eponcma pallidum remains 
-virulent when passed for one horn through the body of buds, which are sup- 
posed to hate a body tempeiatuie of 42° C (107 6° F ) Mario Tiuffi and 
Beck theonzed on these results, and reached the bizaire conclusion that 
Ti eponema pallidum could resist, -within the oiganism of birds, temperatures 
of 42° C ( 107 6° F ) during at least five hours They deduced from the 
experiments of Giovanni Truffi that mere thermic use is not the cause of the 
action of malaria therapy and of pyretotherap} m geneial 



We believe that we have disproved these assumptions We have re- 
peated the expei iments of Giovanni Truffi, and have accurately measured, 
by means of thermocouples, the temperatures of various parts of the animal 
body during experiments involving ten hens, three roosters and eight 
pigeons In the first place, as is shown by the accompanying graph (figure 
1), the temperatures of various parts of the bodies of these animals vary 
1937* Presentecl at the St L ° U1S lnectln S of the American College of Physicians, April 21, 
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tremendously, notably from 35° C to more than 42° C (95° F to 107 6° 
F ) Hence, if treponemas lodge m cool parts, they may retain their 
virulence Secondly, we believe that the experiments of Giovanni Truffi 
must have been carried out under peculiar conditions, because we were not 
able to confirm his results 

The blood, as well as emulsions of the liver, spleen, bram, spinal cold, 
and seveial lymph nodes of our 21 experimentally infected buds, failed to 
pioduce a single syphilitic lesion, when injected into the testicles of 42 
rabbits which survived for at least four months The popliteal lymph 
srlands of these rabbits also i emamed sterile 

o 

Furthermore, we must call attention to the fact that, as a syphilitic strain 
is passed through a series of rabbits, it gradually becomes more virulent foi 
this animal It is not far afield to assume that this is connected with an 
increased resistance of the strain to tempeiature Giovanni Truffi woiked 
with a strain which had senally passed through the bodies of hundreds of 
rabbits, since it was isolated about 30 yeais ago As our own strains have 
aged, they have become more virulent In some cases also, they seemingly 
have become more thermo-resistant In 1928 we were able to prevent the 
appearance, or to cuie syphilomata of rabbits in 7 out of 13 experiments, 
by transposing the testicles for several hours into the abdominal cavity 
(table 1) In 1935 (same table), this was possible in only three out of 22 
expei iments 

We have shown that there is a considerable variation of the temperature 
of different paits of the body of normal birds Tables 2 and 3 show that 
this variation also exists in the organs and tissues of normal rabbits It 
should be noted (table 3) that there is a variation of more than two and a 
half decrees centigrade (5 5 degrees Fahrenheit) in the temperatures of such 
a small organ as the eye of this animal Even when hot baths are given 
to a labbit (table 4), there is a vauation of temperature in the various parts 
of the body 

Table 5 shows that the position of the active and of the inactive electrode, 
durin^ local diathermy of the deep organs of the true pelvis, has a decided 
influence on the temperature obtained m the cervix (6 to 14 measurements 
were made on each of 12 women, to obtain the averages recorded in the last 

column ) 

Analogous variations with the mode ot application were observed, during 
local diathermy, in differ ent parts of the abdominal cavity of the rabbit 
This was accomplished by means of accurately calibrated thermocouples, in- 
serted through the anal opening, as is shown by the roentgen-rays (figures 2 


When temperatures aie measured in the electrical or electromagnetic 
hiHi frequency fields, the latter must be discarded if resistance pyrometers 
oAhermocouples are used Mercury thermometers are only reliable, within 
the fields, when inserted into the tissue On the contrary, quartz and even 
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Table II 

Average Temperatures (in Degrees Centigrade) of Various Organs and Tissues in the 

Normal Rabbit 


Organs and tissues 

First series 
of 

measurements 

Second series 
of 

measurements 

Axillary glands 

39 7 


Rectum 

39 48 

39 80 

Liver 



39 69 

Lungs 



39 29 

Upper cervical vertebrae 

39 16 


Testicle displaced into abdominal cavitv 

39 05 

39 28 

Costo chondral articulation 

39 04 

39 46 

Muscles of the abdominal wall 


39 37 

Occipital periosteum 

39 01 


Sternum 

38 99 


Skin of the abdominal wall 


38 73 

Parietal periosteum 

38 62 

38 18 

Brain 

— 

38 45 

Mouth cavity 

38 28 

39 35 

Submaxillary glands 

38 24 


Inguinal glands 

38 15 

38 32 

Retina 

38 10 


Popliteal glands 

38 08 

38 88 

Testicle, 1 min after replacement 

37 92 

38 05 

Dorsal skin 

37 91 



Frontal periosteum 

37 90 

37 25 

Testicle, 2 mm after replacement 

37 44 

37 89 

Skin of the base of the ear 

37 42 

37 69 

Subarachnoidal cavity 

— 

37 35 

Hip muscles 

— 

37 34 

Skin of the lower eye-lid 

— 

37 07 

Caudal vertebrae 

37 05 


Nasal bone 

36 98 

35 59 

External malleolus 

36 77 


Testicle, 5 min after replacement 

36 74 

36 97 

Tarsus 

36 45 

— 

Skin of the middle of the ear 

— 

36 00 

Genital mucosa 

— 

35 93 

Center of the cornea (eye open) 

35 93 

35 50 

Metatarsus 

35 17 

— 

Phalanges 

34 41 

— 

Subungual skin 

— 

34 20 


Table III 

i Average Temperature of Different Parts of the Eye, in the Normal Rabbit 


Place of measurement 


Degrees 

centigrade 


Vitreus 38 3 

Retina 38 1 

Sclera 37 4 

Anterior surface of the iris 37 2 

Bulbar conjunctiva 36 8 

Palpebral conjunctiva and posterior surface of the nictitating membrane 36 7 

Posterior surface of the cornea (between center and periphery) 36 6 

Upper eye lid (4 mm depth) 36 6 

Anterior surface of the nictitating membrane 36 5 

Upper eye-ltd (average) 36 0 

Cornea (average) 36 0 

Center of the anterior surface of the cornea 35 8 

Periphery of the anterior surface of the cornea 35 7 

Cornea (between center and anterior surface) 35 5 

Upper eye-lid (2 mm depth) 35 4 
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Tvble IV 


Temperatures (Degrees Centigrade) Simultaneously Measured at 5 Minute Intervals, for 
Different Parts, in 2 Normal Rabbits Treated by Hot Baths 


Bath 

water 

Testicle 

kept 

exterior 

Rectal 

cavitx 

Right 

popliteal 

gland 

Left 

popliteal 

gland 

Mouth 

cavity 

Right 

axillary 

folds 

Left 

axillary 

folds 

First experu 

nenl 







42 6 

40 4 

39 4 

40 6 

40 4 

38 1 

38 8 

38 8 

42 5 

40 4 

39 9 

40 4 

40 8 

38 6 

38 6 

38 6 

42 

40 8 

40 7 

40 8 

41 6 

39 1 

39 

39 4 

41 5 

40 8 

41 1 

40 

41 

39 2 

39 2 

39 4 

42 

40 8 

40 8 

40 4 

40 8 

39 7 

39 2 

39 2 

42 

40 4 

40 9 

40 4 

40 4 

39 7 

39 6 

39 6 

42 

40 4 

41 1 

40 4 

40 

39 8 

39 2 

39 6 

42 

40 

41 1 

40 4 

40 4 

39 9 

39 6 

39 8 

42 

39 8 

41 1 

40 

40 

40 

38 8 

39 2 

42 

40 

41 1 

40 

40 

39 9 

39 2 

39 2 

Second experiment 







42 3 

41 4 

39 4 

40 2 

40 6 

38 2 

39 

39 

42 

41 8 

40 

41 6 

41 8 

38 4 

39 8 

39 8 

41 5 

42 2 

39 7 

41 8 

42 2 

38 5 

40 

40 2 

41 5 

42 2 

40 

42 

42 4 

38 8 

40 4 

40 4 

41 8 

42 2 

40 1 

42 4 

42 4 

38 8 

41 

40 6 

42 1 

42 6 

40 1 

42 4 

42 6 

39 

40 6 

40 6 

42 

42 2 

40 2 

42 2 

42 4 

39 

40 2 

40 2 

42 

42 

40 3 

41 6 

42 6 

39 

40 2 

40 6 

41 8 

41 4 

40 3 

41 8 

41 6 

39 1 

40 

40 6 

41 8 

41 

40 3 

41 8 

41 8 

39 2 

40 2 

40 2 


T \ble V 


Avenge of Maximum Temperatures Reached by Cervix Uteri, in Women, during Medium 
Wave Diathermy of the Deep Organs of the True Pelvis 


Location of active 
electrode 

Location of inactive 
electrode 

Relative size 
of the two 
electrodes 

Different 
groups of 
cases 

Calculated average 
tempera! are 
(degrees ceniygrade) 

Above symphj sis 

Buttocks 

1/3 

27 to 29 

221 88/6 

= 36 98 

id 

id 

1/2 

30 to 36 

525 68/14 

= 37 55 

Across the lower 



abdomen 

id 

2/3 

42 to 44 

228 14/6 

= 38 02 

Above s> mphysis 

id 

2/3 

37 to 41 

380 3/10 

= 38 03 

Across the lower 



abdomen 

id 

1/1 

45 and 46 

152 9/4 

= 38 22 

Vagina 

Iliac fossae 

1/5 

1 to 4 

317 54/8 

= 39 69 

id 

Above symphisis 

1/7 

5 to 8 

323 75/8 

= 40 47 

id 

Buttocks 

1/7 

16 to 19 

325 61/8 

= 40 70 

id 

id 

id 

Across the lower 

1/6 

14 and 15 

163 /4 

= 40 75 

id 

abdomen 

1/H 

9 to 13 

409 1/10 

= 40 91 

Buttocks 

1/12 

23 to 26 

328 76/8 

= 41 09 

id 


1/H 

20 to 22 

246 6/6 

= 41 10 
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glass thermometers filled with benzene or with mineral oil are never affected 
(Such thermometeis may be of the ordinary, curved or Zondek type ) For 
instance, when placed m the open air between the electrodes of short or 



Tig 2 Roentgen-raj of a rabbit, in which a thermo-electric tube was introduced through 
the ana! opening until a definite resistance was met the end readies the left hypochondrium 


ultra-short -wave apparatuses, or surrounded by the coil of an “ mducto- 
therm,” they do not record a fall of the temperature directly after the current 
has been turned off Figures 4, 5 and 6 show syphilitic rabbits being treated 
by a “ diathermax” apparatus (medium rva\es), an “ mductotherm ” (short 
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waves) and an “ ultrapandoros ” (ultrashort waxes), the temperature of a 
syphiloma or a popliteal lymph gland, of the neighboring air, of the mouth 
and the rectum being measuied, in the course of the experiments, with the 



Fig 3 Same roentgen-ray as in figure 2, the tube having been pushed farther the end 

bends towards the left iliac fossa 

benzene or mineral oil thermometers, without it being necessary to turn off 
the current 

In these cases, there is a gieat variation of the temperatuie of the meas- 
ured infected regions (s)philomas and popliteal ljmph glands), as long as 
the) aie not covered On the contrary, if m similar experiments these 
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"Si.itfgi 111 

i 

Fig 4 Comparative thermic measurements of a left testicular syphiloma in the rabbit, 
of the neighboring air and of the rectum, in the course of a treatment by a “ dia- 
thermax” apparatus (electric short wave diathermy of 18 meters) applied bipolarly the 
special Zondek thermometer was placed within the syphiloma 



Fig 5 Comparatt\c thermic measurements of a left popliteal ljmpli gland m the 
rabbit, of the neighboring air and of the rectum, m the course of a treatment by an “ mducto- 
tlierm” (magnetic short wave diathermy of 25 meters), the cable forming a solenoid around 
the bodj , the special Zondek thermometer was placed within the tissue at the let el of the 
gland 
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regions are insulated against heat-loss by covering them ruth cotton, high 
local temperatures can regularly be obtained 

Some animals die of heat stroke during such experiments But if the 
temperature of a testicular syphiloma is raised to 42° C (107 6° F ) for one 
hour by this method, a destruction of the syphilitic germ in the organ usually 
results , this is frequently not the case when a same temperature is produced 
m a popliteal lymph gland 

Thus, m our experience, the increased thermo-resistance “ in vivo ” of 
the treponemas of the superficial lymphatic system of the rabbit also exists 
against short and ultrashort wave radiation Besides, neither the wave 
length noi the physical modality used has any effect pa se on killing the 



Fig 6 Comparative thermic measurements of a left testicular syphiloma in the, rabbit, 
of the neighboring air, the rectum and the mouth, m the course of a treatment by an ‘'nltra- 
pandoros (electric ultrashort ware diathermy of 4 meters), applied monopolarly the special 
Zondek thermometer was placed within the sjphiloma 

treponemas, the important factor is the height of the temperature of the 
lesion 

It is well known that if a rabbit with a testicular syphiloma is immersed 
m a hot bath, the sy r plnloma disappears under definite conditions of tem- 
perature and time If the entire animal develops a sufficiently high fever 
as a result of the hot bath and if the infected testicle does not come in con- 
tact with the water, its sy r phtloma heals or not, according to whether it is 
surgically fixed within the abdominal cavity, or is m a position where it is 
kept cool This disproves the rather absurd claim advanced many y ears ago, 
that water has anything to do ruth healing sy'phihs It proves that the 
favorable healing effects are caused by heat, 
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We have also demonstiated that in man, whatever are the physical heating 
procedures used, neither the mobility noi the virulence of the treponemas 
nor the clinical aspect of the syphilitic lesions is affected, if the local tem- 
peiature is not high enough The exposuie of a lesion to an intense electric 
field does not produce any changes, even if the intensity is so stiong as to 
burn the superficial tissues 

Finally, we have experimented “ in vitro ” with an emulsion of an 
Ehrlich sarcoma of the mouse, with various bacterial cultures, and with an 
emulsion of guinea pig blood rich in trypanosomas If any of these prod- 
ucts are exposed to the action of short or ultrashort waves, a sterilization 
can be obtained If, however, the test tubes containing the products are 
cooled at the same time by means of air or flowing w'ater, this is not true, if 
the temperatures of the emulsions and cultures are kept low' enough to pre- 
vent the thermic action of the electnc weaves Therefore, it is apparent that, 
in these experiments also, we are not dealing with any specific w'ave effect 
As an example, table 6 proves this fact for Tiypanosoma gambiense, treated 
by short magnetic w r aves 

There are some paradoxical facts which we ha\e lecently observed when 
heating testicular syphilomas of rabbits by means of certain medium dia- 
thermic cui rents It sometimes happens that, even if local tempeiatures 
w r hich should be adequate for healing the lesion are applied, no healing 
effect is obtained It also happens occasionally m this treatment that if a 
lesion is cooled by air-blowei s to such an extent that no healing should result, 
the treponemas nevei theless disappear, and the lesion heals aftei a few days 


Tabic VI 

Influence of Short Magnetic Waves of 25 Meters (“ Inductotherm ”) on an Emulsion of Guinea- 
Pig Blood Very Rich in Trypanosomes (Arsenoresistant Strain of Trypanosoma gambiense) 


Duration of 
irradiation 
(in minutes) 

Temperature 
(in °C ) of 
emulsions 

Density in 
mobile 

Trypanosomes 

Aspect of parasites 

A ]m\tmum a 

'lathermy wtlhout 

cooling 


'60 

34 

+ + + 

Very mobile 

90 

39 

+ + + 

id 

115 

43 

+ + 

Less mobile 

120 

44 5 

+ 

Some moving slowly, some already dead 

125 

46 


All dead 

130 

47 

— | 

Lysis * 

B Same diathermy but with cooling 


0 

20 

+ + + 

Very mobile 

60 

30 

h — i — h 

id 

120 

32 

+++ 

id 

160 

33 

+++ 

id t 

C Emulsion kepi, without being irradiated, at room temperature 

300 

20 5 

+++ 

Very mobile 


* Inoculation in the guinea-pig negative 

T Inoculation in the guinea-pig positive and persistence of arsenoresistance 
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These paiadoxical reactions may possibl) be explained by a change in 
thermo-resistance of the germ, by some effect of high fiequency currents on 
the neuro-vegetative system of the rabbit, or by other as yet unknown fac- 
tors The reaction of the whole organism becomes evident in these cases 
At present such observations are confined to the rabbit r 

Following the ideas of Walter M Simpson and Clarence A Neymann 
that a judicious combination of chemotherapy and pyretotherapy might ac- 
complish more than if either therapy is used alone, we devised a method by 
which rabbits could be treated with artificial fever and appropriate chemical 
substances A cabinet was constiucted of wood, without the use of nails 
or metal parts The animal was heated m this cabinet by hot air alone 
(figuie 7) or by hot air combined with electromagnetic induction (figuie 8) 



Fig 7 Special heating cabinet for general aero-pyre\ia m the rabbit 



Fig 8 The same cabinet as in figure 7, with the cable of an “ mductotherm ” v. ound around 
it, lor general aero-mductopyrexia in the rabbit 
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If an alone was used foi heating, we began with a tempeiatuie of 55° C 
(131° F ), and continued at about this level until the lectal tempeiatuie 
reaches 41 5° C (106 7° F ) , at this point the tempei ature of the air of the 
cabinet is reduced to 42° C (107 6° F ) 

By careful technical manipulation of the an tempeiatuie and the intensity 
of the magnetic field, the i abbits’ fevei may be maintained at appi oximately 
42° C (107 6° F ) for one-half hour The rabbit is more sensitive to 
artificial fever than man, probably because of its deficiency in peispnation 
It was, theiefoie, impossible to maintain the temperature for as long a period 
as has been possible in man 

Nevertheless, an average tempei ature of more than 42° C (107 6° F ) 
was reached in 11 rabbits which suivived Six of these animals were 
tieated with artificial fevei alone, while five weie tieated with artificial fevei 
combined with arsphenannne For pui poses of companson, 5 rabbits were 
tieated with the same doses of the drug without fevei 

The results appear in table 7 The lymph gland transfer into the 
testicles of a new series of l abbits was positive in 2 of the 5 animals treated 
only with aisphenanune Two of the 6 rabbits treated with fever alone also 
gave positive transfeis As yet we have not been able to secuie positive 
tiansfeis fiom any of the 5 i abbits tieated with fever and aisphenanune 


Table VI I 


Physicothermo- and Chemotherapy, Single or Combined, of Rabbits Recently Cured of 

Testicular Svphilomas 




General hyperthermia 

Number of 
injections of 
0 25 c c of 
solusal 
varsan per 
Kg 

Lymph gland 
transfer 


Age of 


i 





Kabbtts 

syphilis at 
the begin- 
ning of 
treatment 

Number 

of 

heatings 

Intensity of each heating 

Time after 
the end of 
treatment 



Dura- 

tion 

Extreme tem- 
peratures (in de 
grees centigrade) 

Average 
temperature 
<m °C ) 

Result 


Solusaliarsan therapy 


1 

4 months 



2 

id 



3 , 

id 



</- 

id 

— 

-9{ 

id 

— 

Acrolhcrmolhcrapy 


6 

4 months 

3 

7 

6 months 

3 

8 

id 

3 

9 

id 

3 


— 

— 

— 

30 min 

12 /42 7 

! 42 5 

id 

12 1/42 8 

42 4 

id 

12 3/42 6 

42 5 

id 

42 2/42 5 

42 3 


Indttctolherm nth the air at about 42 ° 

10 | 4 months 1 3 I 30 mm I 42 1/42 0 I 42 5 

11 I ld I 3 1 id I 12 4/42 7 1 12 6 


3 1 month 

3 90 days 

3 2 months 

3 2 months 

3 3 months 


| 1 hour 
I 90 days 
| 2 months 
I 6 months 


I 1 hour 
I 8 day s 


Combined treatment 


Aerolhcrmoll crapy and solusaharsan-thcrapy 


12 

4 months 

3 

25 min 

42 3/43 

42 5 

3 

1 hour 

13 

S months 

3 

30 min 

42 1/42 5 

42 2 

3 

2 months 

14 

id 

3 

id 

42 /42 9 

42 3 

3 

6 months 


Induclotherm (uith the air at about /,S°) and solttsal arsatt therapy 

15 ( 4 months I 3 I 25 mm I 42 1/42 8 I 42 4 

16 1 5 months 1 3 1 30 mm I 42 /42 6 1 42 2 


3 111 days I 

3 I 2 months I 


N 

P 

P 

N 

N 


P 

N 

N 

N 


N 

P 


N 

N 

N 


A 

N 


(*) P = Po'itn c N = negatit e 
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We realize that these results are inconclusive First of all, not enough 
experimental data are available Secondly not enough tune has elapsed, 
either between the end of the treatment and some of the transfers, or since 
the transfers were made Thirdly, negative lesults of lymph gland trans- 
fers, even when made m optimum conditions, are not absolutely conclusive 
We are now working with a larger senes We believe, however, that the 
results achieved thus far are suggestive 

We have not employed serological tests for our rabbits because, as has 
been shown in our previous publications, rabbits, when infected only with 
the palhdoid treponema ( Spuochaeta cunicuh), may give positive seiological 
tests Syphilitic labbits may give negative tests Normal labbits may even 
give positive tests Serological tests are, therefore, ralueless m this species 

Conclusions 

1 The ideas advanced by Giovanni Tiuffi that the Tieponema pallidum 
lemains vnulent aftei passage for one hour through the bodies of birds 
have been disproved 

2 The position of the active and of the inactive electrode during local 
diathermy of the abdominal organs, in the rabbit and m man, has a decided 
effect on the deep temperatures reached 

3 Quartz or glass thermometers filled with benzene or mineral oil 
can be employed for the measurement of temperatures in high frequency 
fields Such thermometers are not affected by electromagnetic wa\ es 

4 T' -e is a difference “ in vivo ” in the thermo-resistance of the 
Tieponema pallidum of the external syphilitic lesions of rabbits and man, 
compared with the treponemas found in the 1) mph glands of syphilitic lab- 
bits In the latter case the thermo-resistance is so great that it surpasses 
that of the organism of the host 

5 Neither the wave length nor the physical modality used has any effect 
pei se on killing the Tieponema pallidum within the tissues The important 
factor is the height and duration of the temperature of the lesion The heal- 
ing effect must be considered in the light of the temperature variations which 
exist in various parts of the animal body 

6 Paradoxical and unexplained results after tieatment with diatheimy 
occasionally occur m rabbits This is a sign of the reaction of the animal 
oigamsm as a whole 

7 If bacterial cultures, treated “m vitro” with intense short or ultra- 
short wa\ e radiation, are cooled so that no heating effect results, the) are not 
affected Ihe same fact applies to emulsions of an Ehrlich saicoma of the 
mouse, and to trypanosomas 

8 A judicious use of the combination of chemotherapy and p)reto- 
theiapy seems to be more effective m the syphilitic rabbit than when either 
therap) is used alone Serological tests for syphilis are valueless criteria in 
judging the piesence, the jnogiess or the peisistence of the disease m rabbits 
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“ The following 1 emarks consist pai fly of matter of fact, and partly of 
opinion The formei will be permanent, the latter must vary with the 
detection of error, or the improvement of knowledge I hazard them with 
diffidence, and hope they will be examined with candour, not by a contrast 
with other opinions, but by an attentive comparison with the phoenomena of 
disease” With this paragraph, William Withering, m Ins Account of the 
Foxglove , published in 1785, opens the chapter dealing with “ Practical 
Remarks on Dropsy, and Some Other Diseases ” 30 Ceitainly, there could 
be no more appropriate comment with which to begin this discussion 

In any therapeutic piogram, the use of drugs is but one form of pro- 
cedure In the treatment of cardiac disoideis, medicinal lemedies play 
an important part because m many conditions they are stnkmgly effective, 
often their proper use is lesponsible foi the saving of life They serve 
three mam purposes (1) to cope with acute upsets, (2) to restore the 
function of a failing heart and to maintain it at the optimum level of com- 
petency, (3) to prevent the occurrence of disturbances in the circulation, 
or their recurrence once they have appeared and been adjusted Numerous 
remedies have been proposed and tried Some have stood the test of clini- 
cal usage, others, though of proved value, have been supplanted by better 
drugs which newer studies have made available, many have been found 
wanting and have been discarded 

It would be neither feasible nor profitable to attempt, at this time, a 
consideration of all medicinal substances which ai e known to have an action 
on the circulation A few of the more impoitant have been selected which, 
in the light of current concepts, are regaided as exerting a beneficial action 
In its presentation, the material has been divided according to various 
clinical conditions which can be aided by drug therapy rather than, primarily, 
mto^roups of diugs Although, m some instances, this method calls foi 
repetition, it seems of more practical value, for even though the same 
remedy may be discussed more than once, the indications for its employ- 
ment often tar) , as well as the manner in which it is best given 

Myocardial Insufficiency 

Digitalis 24 When symptoms and signs indicate that the heart has 
failed to function adequately as a pumping mechanism, the administration 
of digitalis is indicated This statement holds true, regardless of the 

* Read before the Cleveland Academj of Medicine, Cleveland, Ohio, December 17 , 
1937 „ , . „ 

From the Department of Medicine, College of Physicians and Surgeons, Columbia uni- 
\ ersih , and the Medical Clinic of the Presbjtenan Hospital, New York Citj 
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etiological type of cardiac disease, noi does it matter whether failure is 
predominantly of the left or the right ventricle Many of the oldei 
clinicians believed that the foxglove was effective only when the auricles 
were fibrillating , but accumulated experience has proved that an equally 
beneficial result is obtained in the presence of regular, sinus rhythm 

The mode of action of digitalis on the heart has been the subject of 
much study It exerts its influence in pait through a direct effect on the 
caidiac muscle, and m part by stimulation of the vagus nerves The myo- 
cardium reacts by an increase in the amplitude of ventricular contractions 
In the normal person, the size of the heart becomes smaller and cardiac out- 
put is decreased In patients with congestive failure digitalis also brings 
about diminution m cardiac size, but when the heart is dilated, shortening 
of the muscle fibers is accompanied by increased cardiac output and hence, 
impiovement in the state of both pulmonary and systemic circulations 28 31 
The effect on the aui lculoventricular conduction system, which, m cases 
of auricular fibrillation is lesponsible for slowing of ventnculai late and, 
in those with normal lhythm, may cause varying degrees of heart block, is 
due to a double action There is depression of the junctional tissues and 
vagal stimulation Both of these effects can be demonstrated by observing 
the response to atropine after giving digitalis to patients with auricular 
fibrillation There is partial release of the vagus, with increased ventricular 
rate , but the level of tachycardia is not as high as before digitalis was given, 
and the effect on the T-vvave of the electrocardiogram persists 

When regular rhythm prevails, the heart rate is not slowed by a direct 
action One of the compensatory mechanisms for maintaining the circu- 
lation when the heait has failed, is acceleration of rate When ventricular 
discharge is increased, there is no longer need for this reflex mechanism to 
opeiate, with adjustment of the circulation, the heart beats more slowly 
Nor is any specific change induced upon either systolic or diastolic blood 
pressure, such alterations as may occur are due to modifications in general 
circulatory dynamics Hypei tension, therefore, is not a conti amdication 
to the use of digitalis, frequently, with the relief of heart failuie, the level 

of the pressure becomes lower 'v 

The diuiesis which occurs after digitalis administration is not clhe to 
stimulation of the renal epithelium It is the result of improvement in the 
general circulation Venous stasis in the kidneys is relieved and an adequate 
flow of blood through them is resumed This point must be kept in mind 
in relation to the use of diuretics 

The choice of a preparation is of some impoitance The chemistry of 
the digitalis bodies is still imperfectly understood Various glucosides have 
been isolated and numerous so-called “purified” substances are on sale 
There is no bettei foim of digitalis for oral use than the whole leaf, dis- 
pensed as tablet, pill oi capsule The tincture, even though active, has an 
unpleasant taste and necessitates caieful measurement of each dose The 
discrepancy between the volume of the drop and the minim makes for con- 
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fusion and unceitamty The infusion, because of its instability, has been 
genei ally discarded Foi mtiamusculai 01 hypodermic injection, liquid 
preparations are maiketed m ampules, which should be of hard glass to 
pi event detenoiation Soft glass yields alkali which, in time, lendeis the 
contents meit 21 On those rare occasions when intravenous injection seems 
imperative, ciystalhne strophanthin is the diug of choice 

Biological standaidization of digitalis pioducts, necessary because an ac- 
cuiate method of chemical assay is not available, has become the usual piac- 
tice with manufacturers Although the one-hour frog method is still 
lecommendecl in the U S Pharmacopoeia, some modification of the mtia- 
A'enous cat method, introduced by Hatchei and Biody m 1910, has come 
into widespiead usage and is generally favoied Approximately 0 1 gm 
(1 Z> gi ) of powdered leaf, 15 minims (1 cc) of tincture and 0 1 mg 
(V(jO gi ) of stiophanthm aie equivalent to 1 cat unit, as commonly piepaied 
Dosage is expressed m terms of cat units Assay on animals is far from 
ideal The lesults are not always transferable to man because of vai lability 
m absorption and because biological activity and thei apeutic potency' do not 
always parallel each othei It is the best method now known and has served 
to do away with the gross variations m stiength which, twenty-five yeais 
ago, made even approximate dosage entnely a matter of trial and error 

When possible, it is best to give digitalis by mouth The oral route is 
simple, safe and efficacious If the dose is adequate, a beginning effect on 
the heart can be obtained in from two to five hours, a maximal effect m 
from six to twelve hours In the presence of nausea or vomiting, or aftei 
suigical operation, digitalis may be administered by rectum, as the tincture, 
or m a suppository 19 Absoiption is good and the speed of action is com- 
paiable to that obseived when similai doses are given by mouth Intia- 
musculai injections may be made when the oial and rectal routes are not 
available Intravenous injection is always attended with some hazard A 
high level of concentration is quickly attained and the margin between thera- 
peutic and toxic dose is relatively small Intravenous injection should 
ne\c'' be made if the patient has received digitalis within the preceding week, 
because of the dangei of cumulative effect Introduction of a digitalis 
body directly into the circulation is rarely' necessary and should be done only 
m emeigencies As a rule, if the need seems immediate, digitalis will not 
avail 

The optimal total thei apeutic dose lanes accoidmg to the degree of 
cauhac insufficiency' and the susceptibility of the individual In genei al, the 
more advanced the failute, the greater is the amount required The total 
dosage for inducing full effect m a person who has not previously' received 
digitalis within two weeks is between 1 0 and 2 0 gm (15 and 30 gi ) It 
is usually safe to administer 1 0 gm in divided doses during the first 24 
hours , these may' conveniently' be given at intervals of four or six hours In 
the second 24 houts, 0 5 gm may be given in divided amounts at similai 
inter\als Subsequent therapy' depends upon the effects obtained and those 
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legarded as desirable If haste is not necessary, smaller amounts may be 
given over a longer period Relatively large doses are tolerated by children 
Aftei the restoration of compensation, it is often of advantage to con- 
tinue each day the administration of small maintenance doses over a period 
of weeks, months or yeais This is almost invariably necessary in patients 
with peimanent auriculai fibrillation, m order to keep the ventriculai rate 
at a propei ly low level The optimum rate must he detei mined in each case 
hut is usually between 70 and 80 per minute, at rest A daily ration is use- 
ful also in older persons with enlarged hearts , in them a continued “ tonic ’ 
effect may pi event the recurrence of failure, particularly if the amount of 
cauliac reserve is small Digitalis disappears from the body, either by 
elimination or destruction, at the rate of approximately 0 1 to 0 2 gm (l 1 /! 
to 3 gi ) in 24 hours But as little as 0 05 gm or as much as 0 3 gm 
daily may, on occasion, be the dose required for holding a continued effect at 
the desired level Each patient, in this respect, is the subject of experiment 
Calculation of dose according to body weight is not necessary It af- 
fords to the physician a false sense of accuracy based on a formula which 
is subject to a wide margin of erior Skillful use of digitalis requires 
careful study m every case Standardization of the drug and the establish- 
ment of satisfactory clinical criteria for therapeutic action have, in large 
measuie, eliminated the necessity for inducing toxic effects m order to be 
certain that enough has been given The oft quoted dictum of Withering 
— “ let it be given until it either acts on the kidneys, the stomach, the pulse, 
oi the bowels ” — no longer holds good with respect to stomach and bowels 
Deliberately to poison the patient is not the goal of modern therapy 

Yet, m spite of reasonable care, toxic effects occasionally are induced 
They must be watched for and, immediately upon the appearance of one 
of them, the drug should be discontinued or the dosage curtailed Nausea, 
vomiting, headache, diarrhea and the occurrence of piemature conti actions 
are among the earlier evidences of intoxication Mental confusion and 
visual disturbances are less frequently encountered In the more ad- 
vanced stages of poisoning, auricular fibrillation, aunculoventriculai heart 
block and ventricular tachycardia may occur Ventricular tachycaitha is 
of particular significance, for giving more digitalis, after it has appeared, 
can convert it into ventricular fibrillation and cause sudden death 

Squill Prepared from the bulb of the sea onion, squill is one of the 
oldest medicinal agents The earliest reference to it is found in a pre- 
scription contained in the Ebers papyrus, about 1500 B C For a long time 
it fell into disuse, appaiently because of its tendency to cause nausea and 
vomiting It enjoyed renewed waves of popularity, first in the middle of 
the eighteenth century, largely through the writings of van Swieten, and 
again, m the past 15 yeais, as a result of the isolation of various so-called 
actn e pi inciples Most of these, however, have been only a little purei 
than the ci ude extracts , and because of their poor absorption from the 
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gastrointestinal tract they have rightly been regaidecl as undesirable sub- 
stitutes for digitalis 

Recently, by modifying the methods of extraction, a new preparation 
of squill has been made and is now marketed under the trade name, 
“ Urgimn ” It is a mixtui e, in approximately equal proportions, of two of 
the actne, water-msoluble glucosides — crystalline scillonm A and amorphous 
scillomn B Foi oral use, it is put up in tablets containing 0 5 mg each 
A clinical study of uiginin was made during the past year in our de- 
paitment at the Presbyterian Hospital, by Chamberlain and Levy a It was 
found that, in patients with cardiac insufficiency, urgimn exerted an action 
on the heait like that of digitalis The effects were noted m the presence 
of legular lhythm as well as when the auricles were fibiillating The 
therapeutic potency of uiginin, in terms of cat units, was about one-half 
that of digitalis Ihus, appi oximately two cat units of urgimn were re- 
quired to induce effects, both therapeutic and toxic, comparable to those 
induced by one cat unit of digitalis This difference in activity may be 
ascubed to less complete absoiption or moie rapid elimination in the case 
of ui gmin 

A satisfactoiy scheme of dosage, when no digitalis or uiginin has been 
given foi at least ten days pieceding, was 1 5 mg (3 tablets) three times 
a day after meals for two days, 1 0 mg (2 tablets) twice daily until the 
desired effects weie produced The daily maintenance dose ranged from 
0 5 to 2 0 mg , the average was 1 0 mg (2 tablets) 

Toxic effects noted were nausea, vomiting, diarihea, transient auncular 
fibrillation, auriculoventricular nodal lhythm and varying degiees of heait 
block But every patient without previous nausea was able to retain urgimn 
if given after a meal in amounts not exceeding 1 5 mg (3 tablets) Pre- 
mature beats as evidence of intoxication were not observed 

The effects on the electrocardiogram were similar to those seen after 
digitalis 

It was concluded that uiginin is an effectne cardiac remedy It offers 
no advantages over digitalis with respect to its action m myocaidial in- 
sufficiency But it serves a purpose in that occasionally, patients in whom 
digitalis induces nausea, vomiting or diarihea, are able to take urgimn with- 
out suffering from unpleasant symptoms It may be useful also when a 
patient harbors an unfounded prejudice against the use of digitalis 

Sti ophcinthm Because of the variability with which strophanthus is 
absorbed from the gastrointestinal tract, it is unsuitable for oral administra- 
tion Crystalline strophantlnn (ouabain), derived from the seeds of 
St) ophanthus giatus, is patticularly useful for mtiavenous injection, because 
its crystalline character and known chemical composition make accurate 
dosage possible An initial effect is apparent in from 5 to 20 minutes, the 
maximum effect in from 15 to 50 minutes oS If given m fractional doses, it 
may be administered safely to patients with auricular fibrillation with 
rapidlj beating ventricles, who haie not received digitalis within a week 
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In them, ventricular rate can be used as a guide of effect Gi eater care is 
necessary when it is given in the piesence of regular sinus rhythm, when 
clinical improvement is the only critei ion of full therapeutic effect In those 
occasional instances when rapid action seems necessaiy, 0 5 mg may be 
injected at the hist dose, to be followed at mteivals of one hom or more by 
0 1 01 0 2 mg , up to a total dose of 1 0 mg Treatment may then be con- 
tinued by the use of digitalis, given by mouth, by lectum or by intramuscular 
injection 

Amorphous strophanthm, obtained from St/ oplianthns kombe or hispi- 
dits, is less uniform m composition and is not supenor to the various aqueous 
prepaiations of digitalis 

Diinetics ( a ) The xanthine group Often rest m bed, curtailment 
of fluid and salt intake and the exhibition of digitalis promote diuresis and 
relieve edema If, after these measures have been tried, theie is evidence 
of continued retention of fluid in the tissues, diuretic drugs are indicated 10 
For use by mouth a member of the xanthine group may be given 25 Theo- 
bi onune sodium-sahc} late (diuretin) is one of the most valuable because of 
its lelatrvely slight toxicity It may be taken in powder or tablet form, m 
doses of 1 0 gm (15 gr ), three or four times a day for two or three days, 
and then repeated at intervals of several days Theophylline (theocm) may 
be similarly used in doses of 0 2 gm (3 gr ) three or four times a day, but 
is moie likely to upset the digestion Theobromine-calcium salicylate (theo- 
calcin) is a third member of the series, to be given m doses of 1 0 gm (15 
gr ) three or four times a day J0 Theocalcin, being well tolerated, is of 
particulai value when it is desned to maintain mild diuresis over a period of 
days or weeks 

(b) The mcrcwials Mercupurm and salyrgan have largely supplanted 
the xanthines 8 ’ 8 33 They are more rapid in action and more potent, yet 
relatively non-toxic Renal irritation is rarely observed They are given 
preferably by intravenous injection, m doses of 1 to 3 c c , the smaller 
amount being injected first to test the patient for possible idiosyncrasy to 
mercury The injection may be repeated at intervals of four to Six days 
when required Mercupurm, which is a combination of theophylhne-with 
mercury, is less irritating to the tissues than salyrgan and can be given 
intramuscularly, if necessary Both preparations are available in the form 
of suppositories, * they aie somewhat less effective when given by rectum 
The action of the mercurials may be enhanced by administering ammonium 
chloride or ammonium nitrate for fiom 24 to 48 hours prior to using the 
diuretic These “ acid producing ” salts are best tolerated m the form of 
enteric coated pills of 0 5 gm (7% gr ) each As much as 8 to 10 gm 
of one oi the other must be given in 24 hours, in divided doses, to be 
eftective 17 Usually mercury alone is adequate, the tendency for the am- 

* In the case of mercupurm, the suppositories do not contain theophjlhne and are 
know n as mercunn ” 
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momum compounds to cause nausea and vomiting when taken in such large 
amounts, limits their clinical usefulness 

The xanthines, according to the best evidence, increase glomerular fil- 
tration, the mercurials dimmish tubular reabsorption Since these two 
groups of substances thus differ m their mode of action, they may sometimes 
be used alternately to advantage 

Sedatives The late Sir James Mackenzie has wisely said that “ little 
benefit is likely to arise from treatment so long as a patient is worried 01 
sleepless ” The cardiac patient who has tossed about, harassed by dyspnea, 
awakens from a sound sleep lefreshed and encouraged, after a hypodermic 
injection of 15 mg (% gr ) of moiphme sulphate or 20 mg (% gr ) of 
pantopon This may be repeated for several nights, or even during the day, 
until other measures have so improved the circulation that milder sedatives 
will serve, or none are required One of the barbituric acid derivatives, 
such as phenobarbital, or a bromide mixture, given three or four times daily, 
will often allay restlessness For insomnia, a barbiturate, such as sodium 
amytal or nembutal, will assure comfortable nights A tranquil frame of 
mind is essential for proper relaxation and cooperation 

Cathartics Vigorous purging, with evacuation of copious watery 
stools, is no longer regarded as good practise Fluid can be eliminated 
more readily and with less discomfort through the kidneys The frequent 
use of bedpan or commode is tiring and requires effort at a time when rest 
is of first importance Mild daily catharsis to prevent clogging of the in- 
testinal tract is desirable At the start, a dose of magnesium sulphate oi 
compound jalap powder rids the bowel of accumulated waste, later, milder 
cathartics, such as cascara, are effectual, aided, if necessary, by a small, bland 
enema 

Glucose The intravenous injection of hypertonic glucose solution has 
been recommended, particularly by European authois Sometimes it ap- 
pears to help in initiating improvement when other measures have failed 
The sugar is a nutrient for the myocardium, exerts a diuietic action and 
sometimes aids in relieving frequent paroxysms of dyspnea From 50 to 
100 c £ -of a 50 per cent solution are injected once or twice daily foi several 
days ’’ 

Oxygen By definition, a drug is any substance used medicinally 
Though administered by inhalation a gas falls into this category Myo- 
cardial insufficiency is often accompanied by a state of marked anoxemia, 
this can be relieved by increasing the oxygen content of the inspired air to 50 
per cent or more 1 There result elevation of the oxygen saturation of the 
blood to normal, decrease m pulmonary ventilation and increase in the carbon 
dioxide concentration of the expired air The heart rate becomes slower, 
dyspnea is relieved, cyanosis disappears, as does Cheyne-Stokes respiration, 
if present The patient is less restless and within 24 hours may be able to 
sleep without the aid of narcotics Part of the burden of a failing heart is 
lightened In cases of chronic failuie, not yielding to other forms of 
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therapy, lesidence in an oxygen tent 01 chambei over a period of days, or 
even weeks, has occasionally served to promote diuresis and by so doing, 
has started a chain of events leading to the lecovery of compensation 

Patients with active rheumatic carditis, in our experience, have not re- 
sponded favorably Those in whom failure was due to coronary heart dis- 
ease 01 hypei tension have done well Prolonged lesidence m an oxygen 
chambei has also been found useful in preparing persons with cardiac in- 
sufficiency foi operative piocedures Cases of hyperthyroidism have been 
conspicuous in this gioup The technic of oxygen therapy need not be 
given m detail here The tent is now a familiar apparatus and is quite 
generally available Foi pi obliged periods, the chamber is more com- 
fortable, though expensive to install and operate The nasal catheter may be 
employed as a measure of moderate effectiveness The mask recently de- 
scribed by Baracli is still undei going trial 

Cardiac Pain 

Paroxysmal pain m the chest may be due to a variety of causes Upon 
precise definition of etiology will depend the form of therapy These re- 
marks will be confined to a consideration of the discomfort commonly re- 
ferred to as anginal, and due, m most instances, to atherosclerosis of the 
coronary arteries 

The Nituta An attack will usually subside within a few minutes on 
the cessation of activity or the passing of an emotional upset Judicious use 
of one of the nitrites affords prompt symptomatic relief, due to reduction 
m systemic arterial pressuie as well as to dilatation of the coronary arteries 
Nitroglycerine is convenient because it can be carried as a tablet, which 
should be thoroughly chewed before swallowing A small dose, 0 3 to 
0 4 mg (Uoo to Vino gi ) often suffices and may not cause the flushing and 
headache sometimes so annoying after the larger and more commonly used 
tablet of 0 6 mg (M .00 gr ) There are cases in which only the larger dose 
is effective It is important to insist that nitroglycerine tablets be fresh, 
after they have been exposed to the air for six to eight weeks, their strength 
deteriorates The odor of amyl nitrite, m the form of pearls, has ./Me it 
less popular than the nitroglycerine tablet When an attack persists for 
more than an hour and is not relieved by nitrite, particularly if this is con- 
trary to previous experience, occlusion of a coronary branch should be 
suspected 

The value of nitroglycerine as a prophylactic, suggested by the English- 
man, Leech, in 1893, is not sufficiently appreciated It was first called to 
my attention by Professor IC F Wenckebach, of Vienna, a number of years 
ago If a tablet or, if necessary two, be taken prior to anticipated effort 
or neivous strain, the activity can often be carried through to a painless con- 
clusion There is no harm in repeating the dose several times during the 
dav I have seen patients who have taken from 15 to 20 tablets of nitro- 
glycerine daily ovei a penod of yeai s, without apparent harm and with no 
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loss m effectiveness In my hands, the loutine use of the nitrites, given at 
regulai intervals during the day, has not pioved as successful as when neces- 
sity or prevention served as indications 

The continued admmistiation of those nitrites having a more prolonged 
action sometimes leads to maiked lowering of blood piessure and syncope 
If nocturnal attacks aie tioublesome, erythrol-teti amtrate, 30 mg (34 gi ) 
may be taken immediately before retiring, the effect lasts foi four 01 five 
houis and sometimes makes undistuibed sleep possible 

Sedatives The patient subject to anginal attacks is apprehensive Mild 
sedatives pioduce a more equable state of mind and lower the tlneshold 
for pam Phenobarbital, 15 to 30 mg (34 to 34 gi ) oi a mixture con- 
taining 0 6 to 1 0 gm ( 10 to 15 gi ) of bromide serves well in this capacity, 
and may be continued intermittently or continuously for weeks or months 

The Xanthines as Coronary Dilatois Derivatives of theophylline and 
theobiomme enjoy wide popularity foi prolonged, daily administration 
They are preset ibed in the belief that they cause dilatation of the coronary 
aiteries, pi event spasmodic contractions of these vessels and augment the 
flow of blood through the myocardium Theie is at piesent disagreement 
as to their value, based both on laboratoij- and clinical studies Smith and 
his collaborators, working with theophyllme-ethylenedianune (ammophyllin) 
have found that in normal dogs, after ligation of a coronary artery the 
size of the infarct produced was smallei when the drug was given than in 
conti ols 12 Gold and his co-workers 15 weie unable to confirm these results 
in cats Wiggers and Green, 31 using a different technic, concluded that “ an 
increase m collateial cuculation sufficient to be of functional use cannot be 
attained by use of vasodilating drugs after complete coionary occlusion ” 
Whether these observations are applicable to the diseased human heart has 
not been demonstrated 

After administering membeis of this gioup of drugs to patients, and 
using adequate controls, different clinicians have reached opposite conclu- 
sions Some, including Evans and Hoyle, 10 and Gold, Kwit and Otto, 11 
hav~xstated that the xanthines exeit no specific action which is useful in 
the ''T/'.me treatment of cardiac pam Others have been impressed by the 
favorable results In a recent study, Brown and Riseman 3 have deter- 
mined the comparative value of eleven pi eparations, as judged by the usual 
clinical criteria, and also by measuring the amount of work, under stand- 
atdized conditions, which could be done before the appearance of cardiac 
pam They found that not all patients respond favorably to purmes, but 
they offer no method of distinguishing between those who do and those who 
do not Each preparation was given four times daily — on arising, after 
lunch and supper, and at bedtime The ordei of effectiveness and the in- 
dividual doses -were theophylline with sodium acetate, 0 25 gm (4 gi ) , 
theobromine with sodium acetate, 0 5 gm (734 gr ) , theophylline with 
calcium salicylate 0 5 gm (734 gr ) , theophylline with ethylenediamme 
0 2 gm ( 3 gr ) 
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The numbei and intensity of attacks of anginal pain are subject to wide 
variations, ovei a penod of months 01 years, in the same person Rest, 
adaptation to limitations, and acquisition of emotional stability often result 
m gieat symptomatic improvement in a relatively short time Appraisal 
of the theiapeutic result based upon the patient’s own account is subject 
to erroi , the standardized exei cise tolerance test, though partial)} 7 objective, 
likewise depends foi its end-point upon the sensations of the individual 
tested In the light of such conflicting evidence, final judgment as to the 
vu tues of the xanthines must be defei red It is indeed questionable whethei 
they accomplish any good 

Oigan and Tissue Ext) acts A number of these have been tried, both 
by mouth and by hypodermic injection I have never observed any benefit 
f lorn then use 


Acute Coronary Occlusion 

Abiupt closuie of a coronary biancli, m its eaily stages, is a medical 
emergency Complete rest and relief of pam by generous doses of mor- 
phine are the immediate requirements It is now generally accepted that 
digitalis, m the absence of signs of cardiac insufficiency, should not be given 
If congestive failure develops, or the attack is accompanied by the onset 
of auncular fibrillation 01 flutter, with rapid ventricular rate, it must be 
used m effective amounts, but cautiously Digitalis is a cardiac stimulant, 
causing increased force of muscular contraction, the heart which is the site 
of recent infaiction needs rest The danger of causing luptuie of the 
ventricle by the use of digitalis has been over-emphasized, but the possibility 
of inducing ventncular fibi illation is leal, particularly after the acute phase 
has passed and the stage of lepair is in progress 2,13 

If pam is severe or the signs of anoxemia are manifest, administration 
of oxygen, in concentration of 50 per cent, preferably in a tent, is indicated 
Discomfort is lessened and the failing heart is often tided over a critical 
period As pointed out by Levy and Barach 22 in 1930, “in certain in- 
stances, effective use of oxygen may be responsible for the saving of lffe ” 

For collapse, caffeine sodium-benzoate, m doses of 0 3 to 0 5 gm (5 to 
7V> gi ), may be injected into a vein Should nourishment be pooily taken 
or vomiting persist, hypertonic glucose solution, 50 per cent, is sometimes 
helpful From 50 to 100 c c are given intravenously once oi twice daily 
foi several days 

The treatment of various cardiac n regulai lties which may occur as com- 
plications is considered in the following section 

Cardiac Arrhythmias 

Amiculai Fibi illation In this form of irregularity, in which a circus 
movement tiavels an irregular course about the mouths of the great veins, 
the ventricles usually beat rapidly Fibrillation of the auricles may be 
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paroxysmal oi peimanent As a rule, it occuis in a diseased heait, most 
frequently m association with mitral stenosis, undei these conditions, it is an 
cxpiession of myocardial insufficiency and auricular dilatation Occasion- 
ally it is obscived m the absence of oigamc cardiac disease, due to toxic in- 
fluences or neurogenic disturbances No matter what the etiology, the first 
aim of treatment is to slow the ventricular late For this purpose, digitalis 
m full doses is dramatically effective, particulaily in lheumatic and cor- 
onal y heart disease In cases with toxemia due to bacterial poisons, and in 
hvpeithyioidism, slowing of rate is relatively slight 

When fibrillation is of lecent onset, administration of digitalis may be 
followed by resumption of regulai smus lhythm, due to betteiment in 
cardiac function Should fibrillation peisist, the rate should be bi ought to 
a level langing between 70 and 80, at lest, and held theie by pioper adjust- 
ment of a daily maintenance lation Patients with peimanent auriculai 
fibrillation, in whom the heait rate, undigitahzed, is above 80, must take 
digitalis for the balance of their lives 

In certain cases, noimal lhythm can be lestored by the use of quinidine 4 
Accumulated experience has shown that the number suitable for the use 
of this drug is limited There are dangeis from its administration 20 
Such discomforts as tinnitus, nausea, vomiting or diairhea, though un- 
pleasant, are of nunoi mipoit But induction of heart failure, syncope, col- 
lapse, embolic phenomena and sudden death are untoward effects which must 
be considered whenever qumidine is given The careful selection of suitable 
subjects minimizes the hazaids Unfavorable critena aie idiosyncrasy 
to cinchona derivatives, fibrillation of long standing, cardiac enlargement, 
mitral stenosis, active carditis, cardiac insufficiency, previous occurrence of 
emboli to lungs oi systemic arteries, complete heart block, bundle branch 
block, hyperthyroidism It is at once apparent that only a small group is 
left Indications favoring its use are fibrillation of recent onset, absence 
of caidiac enlargement, no valvulai disease, fibrillation persisting after sub- 
total thyioidectomy for hyperthyroidism 

M^ost patients with oigamc heart disease and auricular fibrillation of 
long /Standing (longei than six months) are not greatly improved by 
restoration of normal rhythm There is alwa) s the possibility, and indeed, 
the likelihood, that the irregularity will recur, with the sudden onset of a 
lapid ventriculai rate This lequires anothei period of rest and quimdme 
theiapy With continuous digitalis dosage, the heart is stabilized and the 
late is controlled The possibility of the occurrence of upsetting episodes 
at inopportune moments is eliminated Occasionally, however, when all 
the usual measures have proved unavailing in combating failure, restoration 
of normal rhythm may seive to turn the tide, in these rare instances, qumi- 
dme may be given a ti lal 

Before giving quimdme, congestive failuie, if present, should be con 
trolled b} digitalis, and the ventricular rate should be retarded The treat- 
ment should be carried out with the patient m bed, under careful obsei vation, 
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preferably with electrocarcliogi aphic conti ol This foim of theiapy is not 
recommended foi ambulatory cases 

A satisfactoiy scheme of tieatment is as follows, the individual doses 
being given, by mouth, at mtenals of two hours Fust day , two doses of 
0 2 gm (3 gr ) each, these are to test for a possible idiosyncrasy to 
cinchona Normal lhythm may occasionally ensue from this small, prelim- 
inary dosage Second day , three doses of 0 4 gm (6 gr ) Thud 
day, foui doses of 0 4 gm Foiuth and succeeding days, five doses of 0 4 
gm Larger amounts have been used but are not without added risk The 
tieatment may be continued for a week , though usually, a successful result, if 
obtainable, is accomplished in fiom four to six days If it is necessary 
to prolong tieatment beyond this period, normal rhythm, even though re- 
stored, is often not maintained In a few cases, six to eight doses m a day 
have succeeded when five have failed Intravenous injection of quimdme 
is inadvisable, several fatalities have followed this procedure 

After restoration of normal rhythm, it is desirable to continue with small 
doses of 0 2 gm (3 gr ) three times daily, for several weeks These 
tend to pi event relapse Such amounts, or even larger doses, if necessary 
(0 4 gm three or foui times daily), may be taken for weeks or months 
without harm or discomfort A similar plan may be followed, often with 
conspicuous success, in cases of paroxysmal auricular fibrillation to pi event 
the onset of attacks If these recur at frequent intervals, it is best to en- 
courage permanent fibrillation and to control ventricular rate with digitalis 

Auncidar Fluttei This is treated with digitalis in the same manner 
as described for fibrillation Usually, full dosage is followed by the onset 
of fibrillation, with subsequent transition to normal rhythm If flutter 
persists, quinidine may be tried, but the lesults, as a lule, are better with 
the foxglove Should flutter be converted to fibi illation and normal rhythm 
not be resumed, quinidine may be used with good effect There are occa- 
sional instances of flutter which are resistant to drug theiapy If the ven- 
tricular rate is controlled by digitalis, the patients are able to carry on then 
usual activities, provided the myocardium is functionally adequate In 
several such cases, noimal rhythm has been resumed spontaneously, for no 
apparent reason, after the lapse of months or years 

Pai oxysmal Tachycaidia If the attacks are short and infrequent, 
no tieatment is necessary For the longer paroxysms, recurring at short 
intei vals, simple measures should be tried, such as carotid or ocular pressure, 
change in posture, the induction of vomiting or forced respiration Should 
these prove unsuccessful m terminating the bout, acetyl-B-methylchohne 
( mecholyl) may be injected hypodermicall) , m a dose of 20 to 40 mg It 
is a powerful stimulant of the parasympathetic nerves Starr, 28 who has 
written extensively concerning its use, has had excellent results, and these 
we have been able to confirm The attack usually ceases m from one to 
twelve minutes Unpleasant sjmptoms are common, these are dyspnea, 
substemal pain, vomiting, sweating, flushing and salnation Atropine, 1 2 
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mg given intravenously, will counteract the action of acetyl-B-methylcholine 
almost immediately, and may be given if the leaction is severe Attacks of 
auricular or supi aventi lculai origin aie usuall> stopped by the drug alone 
If this is insufficient, carotid pressure dui mg the drug’s action is sometimes 
successful It is not a dangeious remedy, but it should be used with 
caution in patients with asthma and m those suffenng fiom conditions 
responding to epmephiine, which is a physiological antagonist of the 
cholines 

Qumidme, given by mouth, is occasionally effectual m bringing about 
reversion to normal rhythm, pai ticularly when the arrhythmia is of the ven- 
tricular type 1S In rare cases an attack is terminated by the intravenous 
injection of strophanthin Digitalis 01 stiophanthin must not be given if 
the tachycardia is of ventncular origin, because of the danger of inducing 
venti lcular fibrillation 

Syiup of ipecac, 8 to 16 c c (2 to 4 teaspoonfuls), may be taken orally 
to induce nausea or vomiting This is an unpleasant measure, but, by leflex 
vagal stimulation, it sometimes terminates an attack 

The prevention of paroxysms by drugs is uncertain Qumidme, in 
small doses (0 2 gm three or four times a day) is the most valuable remedy 
and may be continued, if effective, for an indefinite time Digitalization, 
with subsequent daily maintenance rationing, may likewise be tried Seda- 
tives, m cases in which nervous influences play a part in precipitating at- 
tacks, lessen discomfort and lowei the threshold for distuibmg factois 

Complete Heait Block Permanent heart block, unless accompanied by 
heart failure rarely requires treatment In certain instances, ventricular 
standstill or paroxysms of -ventricular fibrillation cause dizziness, syncope 
or convulsive seizures (Stokes-Adams syndrome) It is necessary to know 
which mechanism is responsible for these attacks in order to carry out ap- 
propriate therapy When ventncular asystole occurs frequently and is of 
sufficiently long duration to produce the symptoms of cerebral anemia, 
epinephrine is the best preventive 11 It is given in doses of 0 5 to 1 c c 
(8 to 15 minims) of the 1 1000 solution, by subcutaneous or intramuscular 
mjecJTGn The dose may be repeated as often as every two hours, if neces- 
sary On rare occasions, if -ventricular standstill is prolonged, mtracardiac 
injection of epinephrine may save life When the attacks are due to ven- 
ti icular fibrillation, epinephrine is contraindicated, for it may perpetuate the 
mechanism and cause death 

If ventricular standstill tends to recur, ephedrme sulphate is sometimes 
paitially or wholl) effective as a prophylactic 37 Its action is similar to that 
of epmephiine, but is of longer duration Ephedrme is given by mouth, 
m doses of 30 mg (Y> gr ) three or four times a day Barium chloride, 
because it increases the irritability of the ventricles, and so lessens the like- 
lihood of standstill, has been employed successfully m a few cases®, in 
patients under my observation, it has been less effective than ephedrme 
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It may be gnen by mouth m closes of 30 mg (% gr ) three or four times 
a day 

In the presence of heart block, qumidine should not be given, since 
there is some evidence that disturbances in the conduction system favor the 
development of ventricular fibrillation 

Miscellaneous Conditions 

In diabetes mclhtus, coronary sclerosis is fiequently present Insulin 
both by causing hypogly cemia and by sympathetic stimulation, places an 
added burden of work upon the heart and sometimes induces paroxysms of 
anginal pain In elderly diabetics, therefore, insulin should be given with 
caution , it may cause acute coronary insufficiency and sudden death It is 
wiser, in many of these patients, to attempt to control hyperglycemia by 
dietary measures, even though the urine shows a faint reducing reaction and 
the level of the blood sugar is somewhat elevated 32 

The facts concerning the value of intensive anti-luetic therapy m aoi tic 
syphilis are not )et fully known JG 2 ' It is well to keep m mind two points 
first, the cardiologist must have cognizance of the specific nature of the 
lesions in the heart, second, the syplnlologist must appreciate the limitations 
placed upon anti-luetic treatment by the cardiac disability As W fie 35 has 
phrased it in lus “ therapeutic paradox ” “ the patient gets well or bettei 
of his syphilis, but may die as the result of the dispersion of his syphilitic 
cardiac lesion ” Particularly when involvement of the orifices of the 
coronary arteries is suspected, the arsenical preparations must be given 
with great caution , m the judgment of man) , it is best, under these cir- 
cumstances, not to use them at all 21 Bismuth, mercury and iodide usually 
can be given with safety 

The use of digitalis in lobai pneumonia has occasioned wide differences 
of opinion Some have stated that to employ it is dangerous and actually 
does harm Others have maintained that every patient with pneumonia 
should receive it As a matter of fact, circulatory weakness in pnet^noma 
is not primarily of cardiac origin , the routine use of digitalis, therefore, is 
not sound practise The situation was summed up by Cohn m 1935, after 
a critical analytical study 7 He concluded that giving digitalis does not 
seem to influence the course of eients m uncomplicated lobar pneumonia 
But when congestne failure appears, as it may m patients with cardiac 
disease, or when auricular fibrillation or flutter occurs, the action of digitalis 
appears to be beneficial Under these circumstances, it is sometimes life- 
saving The outcome m lobar pneumonia, however, depends primarily 
upon the severity of the disease itself, and this is determined by the presence 
of bacteuenna, the number of lobes involved, and the existence of compli- 
cations 
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Conclusion 

It is apparent, even from this incomplete discussion, that there are in- 
deed many remedies which can be applied, under different circumstances, 
in disorders of the heart Precisely when to prescribe each drug, how much 
to give, and when to stop, are matters of vital importance Judgment, 
based on close obseivation and experience, is sometimes difficult Because 
of the large number of variable factors which modify the picture of disease 
m human beings, it is not possible to carry out treatment according to a fixed 
formula An attempt has been made to describe some of the medicinal tools 
which have been found useful, and to indicate certain ways in which they 
may be employed with benefit Upon the skill of the medical workman will 
depend, m large measure, the successful outcome of his therapeutic efforts 
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THE USE OF THE MERCURIAL SUPPOSITORY AS A 

DIURETIC *• 

By James Flexner, M D , New Yoj k, N Y 
Introduction 

Organic mercurial compounds have been recognized as having -valuable 
cnuietic properties since 1920 1 and have been used with increasing fre- 
quency since the introduction of salyrgan in 1924 2 Later mercupurin 
(novurit), neptal and mercurosal were used These drugs proved to be 
of great benefit in the treatment of cardiac edema, of moderate assistance in 
the management of nephrotic edema, and of lessei therapeutic value in the 
edema and ascites of hepatic cirrhosis In addition to the known limita- 
tions, the drugs weie objectionable because they were mercurials and thus 
lenal irritants Great care was therefore necessary in controlling their 
administration to avoid kidney damage They were effective only when 
given intravenously or intramuscularly which entailed some discomfort, 
and occasionally slough or venous thrombosis as a complication 

In an effort to avoid these latter difficulties, salyigan has been admin- 
istered orally, but with poor results 3 In 1931, Engel and Epstem used 
salyrgan rectally in 100 c c of water with fair results 4 More recently, 
rectal suppositories containing 0 5 gm of novurit f were made available 
abroad The active principle was a sodium salt of an organic mercurial 
combined with theophylline 5 In this country similar (mercurm) sup- 
positories have been offered containing 0 5 gm of the organic salt found 
in mercupurin, without theophylline Even more recently salyrgan sup- 
positories containing theophylline have become available Clinical investi- 
gators were immediately interested in the efficiency of these preparations 

Parkinson and Thomson 5 made a study of novurit suppository, novurit 
and salyrgan (each with and without ammonium chloride) They con- 
cluded Jjiat “ novurit suppository is an effective and safe diuretic ” and that 
all three agents are more effective after the administration of ammonium 
chloride In the 10 cases reported they avoided the use of digitalis during 
their determinations Fulton 0 made a similar study using mercurm sup- 
positorj, mercupurin and salyrgan on 25 cases and reported favorable 
results with mercurm suppositories Herrmann and Decherd 7 published 
some studies on diuretics including the satisfactory use of mercurm 
suppositories 

* Received for publication December 20, 1937 

From the Department of Medicine, New York Post-Graduate Medical School and 
Hospital, New York, N Y 

f Campbell Products, Inc , manufacturers of mercupurin and mercurm suppositories in 
this country , assure us that their products are identical with novurit and novurit supposi- 
tories According to their statement, the term “noiurit suppository ” is misleading because 
the suppositories contain no theophylline 
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Method \nd Selection or Cases 

On the wards at New Yoik Post-Graduate Hospital mercuun sup- 
positories have been used on one or more occasions in 12 cases of edema 
Of these 12 cases, the edema was due to congestive heart failuie in 10, 
while cirrhosis of the liver was considered to be the causative factor in the 
other two In the 10 cases of caidiac decompensation the mercuun sup- 
positories were used m conjunction with the routine treatment of bed rest, 
sedation, digitalis and ammonium chloride In thiee of the cases intra- 
venous mercurials were employed also, and a comparison of the effective- 
ness of the parenteral and rectal route is available 

In the two cases of cirrhosis of the livei mercurial diuretics were ad- 
ministered by both the above routes, in one case, both before and after 
ammonium chloride ingestion 

These cases are briefly reported below The therapy used is indicated 
by the routine just mentioned and is apparent in the table and figures The 
only details included below are those directly relating to the problem, namely, 
whether mercurial suppositories are an aid in the treatment of edema 

Experimental Observations and Discussion 

Case 1 (Table 1) A B, female, aged 44, was admitted complaining of 
swelling of abdomen and legs, and “ weakness around her heart ” for the preceding 
two weeks She had been short of breath for two months Her illness began two 
years previously with fever, swelling of the joints and “ heart trouble ” Physical 
examination revealed a slight degree of dyspnea and orthopnea Moist rales were 
present in the bases of both lungs Her heart was moderately enlarged to the left 
A shock and systolic thrill were felt at the apex A systolic muimur was heard at 
the apex, the pulmonary second sound was slightly accentuated Hie heart rate 
varied from 96 to 108 per minute and was totally irregular Blood pressure was 
136 systolic and 82 diastolic The abdomen was moderately distended, with signs of 
free fluid The lower extremities showed edema grade one plus 

Case 2 (Table 1) H I, male, aged 47, was admitted because of shortness 
of breath and swelling of the abdomen As a young man (25 years before) he had 
had rheumatic joint and heart disease and had been given salicylates He had been 
entirely well until the week before examination when he noted the above sj mptoms 
which became progressively worse He was unable to sleep at night because of 
shortness of bieath and coughing spells Although no chest pain was piesent the 
patient complained of a pounding heart Physical examination revealed the patient 
to be dyspneic and orthopneic The teeth were carious and infected Ihe chest 
was dull ovei both bases, rales were present, and breath sounds slightly decreased 
Ihe heart was somewhat enlarged There was a systolic murmur at the apex and 
the pulmonic second sound was accentuated The apex rate was 126, radial rate 
80 with total irregularity, blood pressure 160 svstolic and 100 diastolic The 
abdomen was obese The liver was palpated down to the umbilicus and found to be 
firm and tender Tbe spleen was not palpated and no ascites was apparent Ankle 
edema was absent 

A mercurm suppository was given on the second day but no diuresis 
was apparent until thiee dajs later after ammonium chloride gr 120 had 
been given dailj 
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The Effect of Mercurin Suppositories on the Volume Output of Urine in Cases o( 
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Case 3 (Figure 1) M M , female, aged 44, was admitted complaining of 
shortness of breath, swelling of feet and ankles and of some pain in the abdomen 
Three years before tbe patient first began having asthmatic attacks at night The 
attacks w r ere severe and the patient was obliged to sit up to get her breath Her 
feet and ankles had been swollen at times for ten months I his w r as her second 
admission within six months She had been leceiving digitalis in the clinic She 
had precipitated her piesent cardiac decompensation by over-exertion 



Physical examination levealed marked dyspnea, edema and ascites Her chest 
w r as dull on the light to the spine of the scapula Rales w'ere heard over both bases 
with decreased fremitus in the right base The heart was enlarged to the left, a 
systolic blow was heard at the apex, auricular fibrillation w r as present with a rate 
of 92, the blood pressure w r as 190 systolic and 110 diastolic The abdomen was 
greatly distended with fluid The liver edge was tender and extended 8 cm below 
the costal margin The spleen was not palpated The legs were edematous to a 
maximum degree A pustular eruption on an erythematous base w'as observed on 
both thighs 
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A graphic presentation of this case (figure 1) shows that on her second 
day m bed, in response to increased digitalis, bed lest and a mercurm sup- 
positoiy, she had an output of 3,475 c c of urine She had marked anas- 
arca, cyanosis and dyspnea On the fifth day her condition seemed more 
critical than on admission Ammonium chlonde gi 135 daily was begun 
and another suppository used, with a resultant urinai y output of only 1,950 
c c However, on the fourth day of ammonium chloride, another mercurm 
suppository was followed by a diuresis of 8,750 c c The ammonium 
chloride was continued and a mercurm suppository used on four subsequent 
occasions during the next three weeks and in each instance the output ex- 
ceeded that of the fifth day This patient on admission and for the first 
eight days m the hospital was so decompensated that one would expect all 
of her excretoiy mechanisms to be impaired sufficiently to induce an 
acidosis, howevei, on the second day of hospitalization the C0 2 combining 
power was 58 9 volumes per cent and on the ninth day after receiving 
ammonium chlonde gr 135 daily for four days (the morning aftei the 
gieatest ui inary output) the C0 2 combining power was 73 volumes pei 
cent (done in duplicate) Thirteen days later with continued ammonium 
chloride therapy, the C0 2 combining power was 63 3 volumes per cent and 
the increased urinary output was maintained 

Case 4 (Table 1) O R, female, aged 51, was admitted for the second time 
within seven months complaining of shortness of breath cough, blueness of the face 
after coughing, pain over the heart and swelling of the ankles Upon physical ex- 
amination the patient was found to be markedly obese (weight 233 lbs ), slightly 
ejanotic, and oithopneic The chest was dull on percussion over both bases and 
moist rales were present The heart was enlarged to the left The pulse rate was 
120, blood pressure 160 systolic and 100 diastolic The abdomen was extremely 
obese Ankle edema w'as graded one plus 

This patient received ammonium chloride gi 135 daily beginning the 
twent) -set enth day of hospitalization After eight days of ammonium 
chloride medication the C0 2 combining powei was 49 2 volumes per cent 
and aftei 16 days it was 52 2 volumes per cent A meicurm suppository 

resulteil- in a marked diuresis on this day 

- ' 

Case 5 (Figure 2) T M, male, aged 51, had nocturnal cough for sevcul 
months and these “ asthmatic attacks ” had been increasing m severity Tor the past 
month he had been forced to use tlnee pillow's and w'as ieiv shoit of breath upon the 
slightest exertion He was conscious of his heart pounding with an occasional pio- 
nounced thump His legs had been swelling for about six w'eeks For the past 
two weeks he had had a sense of fullness m his upper abdomen which was most dis- 
tressing The patient was observed to be orthopneic and dyspneic He had dullness 
and rales o\er both bases His Heart was enlarged to the left and was total!} ir- 
regular m rhythm There were no murmurs The apex rate was 114 and the blood 
pressure 146 s>stohc and 76 diastolic IIis lirer was enlarged downward and tender 
Sacral and ankle edema were graded three plus 

This patient recened 1 c c of saljrgan mtraa enouslj on the first day 
which resulted in a ten mild diuretic response (figure 2) After digitalis 
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and ammonium chloride therapy, however, excellent results were obtained 
with both mercunn suppository and mtiavenous salyigan In both these 
latter instances larger doses of the mercurials were gnen In this case 
there also was a slight rise in the C0 2 combining power in the face of con- 
tinued use of ammonium chloride, gr 90 daily This observation was 
constant in the three cases m which these determinations were made 

Ethndge et al 8 found m stud) mg the effect of inorganic salts on the 
diuretic action of salyrgan that the acidifying salts caused an increase in 
diuresis They obsened a model ate decrease m the CO. combining power 



of the plasma of dogs three hours after the administration of ammonium 
chloride by stomach tube They attributed the enhancement of the diuresis 
to this moderate acidosis 

Denmg et al 0 observed that patients who took large amounts of am- 
monium chloride daily developed a greater degree of acidosis on the second 
and thud days of administration than subsequently even though the inges- 
tion of the salt was continued 

Keith 10 feels that the change m the C0 2 combining power is not of 
sufficient magnitude to account for the increase m diuresis when the acid 
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forming salts are gnen He believes that the specific action of the acid 
ladical is an important factor 

The findings reported m this protocol tend to minimize the importance 
of reduction of the C0 2 combining power 

Case 6 (Figure 3) A II , male, aged 62, had first noted shortness of breath 
six months prior to admission Because of this complaint he had been foiced to 



Fig 3 Case 6 Aged 62, M Syphilitic and arteriosclerotic heait disease 

Case 7 Aged 30, M Hypertensive cardiov ascular disease 

Case 8 Aged 67, M Arteriosclerotic heart disease 

Case 9 Aged 61, M Arteriosclerotic heart disease 

limit his activity but despite this care his dyspnea became more severe He had 
noticed edema of the ankles for two months He had consulted his physician at 
the start of his complaints and the doctor had told him that his blood pressure was 
“ 195 ” The patient stated that at times he had spots before his eyes and roaring m 
his ears 

The patient was not acutely distressed Upon examination a bony growth was 
found on the hard palate His teeth were carious and the gums were infected Hjs 


THE USE OF THE MERCURIAL SUPPOSITORY AS A DIURETIC 1969 

tonsils were enlarged Rales were heard over the bases of both lungs The heart 
was enlarged to the left and the apex rate was 110 The blood pressure was 190 
systolic and 120 diastolic The abdomen was obese and edema of the ankles was 
present, graded two plus The blood Wassermann test w r as four plus on two occa- 
sions Fluoroscopy revealed a diffuse dilatation of the aorta 

Case 7 (Figure 3) P M, male, aged 30, first noticed shortness of breath 
one year prior to admission He had been put to bed for 14 weeks Digitalis was 
administered, but w'as discontinued when he was allowed to leave his bed For the 
three weeks preceding admission he had suffered epigastnc fullness, belching and 
constipation He had a nnld cough w'hich caused pain in the right upper quadrant 

When observed the patient was sweating profusely although not in acute dis- 
tress He was moderately obese Rales were present in both bases posteriorly The 
heai t was modeiately enlarged to the left, the pulse w'as 115, gallop rhythm and an 
occasional extrasystole were noted The blood pressure w'as 165 systolic and 135 
diastolic The abdomen w'as moderately obese and the edge of the liver was definitely 
palpable and quite tender The lower margin of the spleen w’as felt at the costal 
margin Edema of the lower extremities and over the sacrum was of moderate 
grade 

In case 5 (figure 2) and cases 6 and 7 (figure 3) a comparison between 
the efficacy of mercurm suppositories and intravenous meicurials maj be 
drawn An approximately equal degree of diuresis was obtained with each 
method, but a greater amount of mercury was administered in the sup- 
positories 

Case 8 (Figure 3) FI M , male, aged 67, was brought into the hospital 
acutely ill with orthopnea and cough He had had “bionchitis” for years, but, 
several weeks befoie, lie complained of a moderately severe, non-radiatmg pain o\er 
the heart which had persisted for several days Followung the pain the bronchial 
symptoms became worse On the night of admission the patient had a seveie seizure 
of coughing with production of pink, foamy sputum and marked shortness of breath 
His face became cyanotic and he appeared in great distress The chest was emphy- 
sematous wuth a precordial bulge Wet, rattling rales w'ere present throughout both 
lungs The heart was enlarged to the right and left, the rate w'as 120 and the 
rhythm totally irregular The blood pressure was 130 systolic and 70 diastolic 
Ihe liver edge was palpated 4 cm below the costal margin and was not tender 
1 here was no edema The patient responded promptly to venesection and stimulants 
An electrocardiogram showed auricular fibrillation, and premature ventricular con- 
ti actions, evidences of coronary occlusion were present Fluoroscopic examination 
revealed a greatly enlarged heart and a diffuse, almost aneurysmal dilatation of 
the aorta The blood Wassei mann w'as repeatedly negative 

Case 9 (Figure 3) I M, male, aged 61, complained of difficulty m breathing 
He was a known mild diabetic and had had hay fever and “asthma” for 15 years 
For the past year he had experienced gradually increasing weakness, dyspnea, and 
swelling of his ankles Also he had complained of belching for the past three 
months The patient was obviously djspneic and coughed frequently Fine rales 
w'ere heard over the right side of the chest but no asthmatic wheeze w'as apparent 
Fhe heart w'as enlarged to the left and the tones were distant and muffled An 
occasional extrasystole was present The pulse w'as regular, rate 100, blood pressure 
114 systolic and 70 diastolic The abdomen w r as negative except for the liver which 
was easily palpated Pitting edema was found upon examining the extremities 
I he diabetic state w r as found to be under control The chest signs md respirator} 
symptoms disappeared in resnonse to cardiac therapy 
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Case 10 (Table 1) E M, male, aged 44, stated that he had had an attack ot 
rheumatic heart disease at the age of 35 At that time he had shown all the symp- 
toms and signs of caidiac decompensation and had been told that he had murmurs 
Later he was informed that his recovery was complete A few weeks prior to his 
admission he had a mild cold which was followed by pounding of the heart, shortness 
of bieath, and swelling of the extremities The patient showed marked pallor, 
dyspnea and orthopnea Rales were present throughout both lungs The heart was 
enlarged to the left Pulse rate was 140, rhythm totally irregular The blood pres- 
sure was 135 systolic and 65 diastolic The liver was palpable and tender Ex- 
tremities weie edematous No petecluae were found The temperatuie was 101° F 
by rectum An electrocardiogram proved the cardiac irregularity to be auncular 
fibi illation 

The urinalysis of this patient on admission yielded findings typical of chronic 
passive congestion Specihc gravity 1 020, albumin plus, 3-5 red blood cells 
per high power field (centrifuged) A mercurin suppository was given on the 
second day but the patient showed only a slight, if any, mciease in ui inary output and 
this questionable increase was delayed until 48 hours after the administration of 
ammonium chloride had been begun A second mercurial suppository was given on 
the ninth day, and 48 hours after its administration (and six days of ammonium 
chloride therapy) the patient suddenly became disoriented, had thick speech and 
hyperpnea He complained of double vision, and there was paralysis of the fouitli 
cranial nerve He was thought to have had a cerebral embolus The urine the next 
day contained innumerable red blood cells, gross hematuria continued for a niontli 
and microscopic hematuria persisted until the patient’s death The patient had a 
rising blood pressure from 135 systolic and 65 diastolic to 184 systolic and 85 
diastolic , a rising azotemia up to a level of urea nitrogen of 49 mg per cent, and of 
non-protein nitrogen of 75 mg per cent The urea nitrogen to non-protein nitrogen 
ratio was 0 65 The blood cholesterol dropped from 185 mg per cent to 155 mg per 
cent, the CO combining power at the time of the acute episode was 29 6 volumes 
per cent The specific gravity of the urine on 22 separate specimens ranged between 
1 010 and 1 016 The anemia increased The blood chemical data and the urinary 
findings at this time pointed to rapidly contracting kidneys such as are found in a 
fulminating type of diffuse glomerulo-nephi ltis An intravenous urogram two weeks 
prior to death was unsuccessful because of inadequate concentration of the dye m the 
kidneys The auricular fibrillation persisted as did the diplopia and the thick speech 
The patient died 10 w r eeks following the first cerebral embolus He complained of 
headache, lapsed into coma with stertorous breathing, hyperreflexia, increase in edema 
and multiple petechiae on the lower extremities (These u'ere the only petecluae ever 
observed during the patient’s entire illness ) The patient died 24 hours later Per- 
mibsidrT for autopsy was denied but the cause of death ivas thought to be a second 
cerebral embolus 

Keith 10 pointed out that hematuria and renal insufficiency has occurred, 
though rarely, from the injection of organic mercurials He also obsened 
that ammonium chloride may induce a mild renal insufficiency which is 
usually temporary in duration 

Case 11 (Table 1) T C, male, aged 33, had been a knowm luetic for 12 years 
Six weeks prior to admission the patient had received the last of 12 doses of arsphena- 
mine For the 10 days preceding admission the patient complained of an increasing 
yellow tinge to Ins skin and of vague abdominal pain 

Physical examination was negative except for marked icterus and slight tendei- 
ness in the right upper quadrant Chemical studies supported the history by indi- 
cating the presence of a toxic hepatitis In the second iveek in the hospital the 
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patient complained of a distended abdomen and by the eighteenth day free fluid was 
detected During the third week the patient called attention to discomfort in his 
rectum Following the onset of the ascites, he had developed large, tender hemor- 
rhoids 

Case 12 (Table 1) G G, male, aged 58, had had pain in the upper abdomen 
for two months The pam was not severe but annoying, and his “asthma” which 
he had had for several years became increasingly worse He also had been aware 
of increase in his abdominal girth and his legs weie markedly swollen The 
patient's face was covered with spider telangiectases and it also had a slight icteric 
tinge Rales were present throughout the chest The heart was enlarged to the 
left and a systolic murmur was heard over the entire precordium The pulse rate 
was 92 and regular, the blood pressure w r as 155 systolic and 85 diastolic There 
was an umbilical hernia present and the abdomen was distended with fluid The 
liver was firm, non-tender, and palpable on ballottement The lower extremities 
were markedly edematous The patient had large, tender, protruding hemorrhoids 
During the course of treatment the rales and edema disappeared in response to cardiac 
therapy but the ascites increased Frequent paracenteses were of only transient aid 
The patient developed a psychosis during his illness with paranoid manifestations 
Chemical studies revealed an icteric index ranging from 14 to 30, normal figures 
were found for urea nitrogen, amino acids, non-protein nitrogen and cholesterol 
The cause of the persistent ascites was considered to be hepatic cirrhosis The 
patient’s course was downhill in spite of all therapy Permission for autopsy was 
denied 

In cases 11 and 12 (patients with hepatic cirrhosis, ascites and hemor- 
rhoids), the suppositories caused discomfort because of the rectal lesions 
In case 1 1 the suppositories were expelled within 20 minutes because of the 
local distress In this case, however, there was a diuresis but it may have 
resulted from the ammonium chloride which the patient also was receiving 
In case 12 mercurin suppositories on four occasions failed to result in 
diuresis Intravenous injection of 2 c c of mercupurm caused no increase 
m urinary output m one instance but on a subsequent injection an output 
of 2,050 c c was obtained This patient was quite refractory and refused 
ammonium chloride in solution or as enteric coated pills The ascites m 
cirrhosis cases does not respond well to mercurials intravenously and with 
impaired absorption and brief time of retention of the suppositories it is 
not surprising that the rectal route of mercury administration was not 
efficacious in these two cases 


Summary 

Mercurin suppositories weie used on 20 occasions in 10 patients with 
varying degrees of cardiac decompensation These patients were routinely 
treated by bed rest, sedation, digitalis and restricted fluid intake In 17 
instances (85 per cent) a diuresis ranging from 1,950 c c to 8,750 cc m 
24 houis resulted from the use of the suppositories In one of the failures 
(case 2, table 1) the diuresis was delayed following the suppository ad- 
ministration until the third day of ammonium chlonde therapy The other 
two failures were obtained in case 10 (table 1 ) which showed renal com- 
plications Renal insufficiency 7 followed the mercurial suppositories and 
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ammonium chloride administration in this case but the subsequent death ap- 
parently was caused by a cerebial embolus 

In the two cases of hepatic cmhosis studied, mercunn suppository did 
not seem to be the best form of meicury administration because of the rectal 
discomfort and the lack of consistent increase in urinary output 

Conclusions 

1 The mercurm suppositoiy is an effective diuietic agent in selected 
cases 

2 It is most efficacious when used in conjunction with ammonium 
chloride Ammonium chloride is a valuable adjunct and m some cases es- 
sential to the production of a satisfactory diuresis In three cases m which 
the C0 2 combining power was observed at intervals, ammonium chloride 
had a marked synergistic diuretic effect even though normal or elevated 
C0 2 combining powers were present 

3 Mercury is a renal irritant and its use in any form should be carefully 
controlled by frequent urinalyses 
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SOME PUBLIC HEALTH ASPECTS OF UNDULANT 

FEVER * 

By Harold G Newman, BS, AM, M D , 67 Louis, Missoun 

In this brief discussion undulant fe\er is treated as a public health 
problem in order to bring out a few points concerning the diseases in lower 
animals from which the human being derives his infection It is felt that 
to many medical men more information concerning the manifestations of 
this disease in domestic animals will be of interest 

Considerable confusion exists over the terminology Malta fever, un- 
dulant fever, brucellosis, brucelhasis, Mediterranean fever, Bang’s disease 
and many other terms are employed Similarly there has existed among 
bacteriologists considerable controversy over the classification and relation- 
ship of the bacteria present m the lower animals afflicted with this disease 
or group of diseases 

For practical purposes there seems to be enough agreement to permit 
calling this entire group of fevers the brucella group, reserving the term 
undulant fever for the clinical disease seen m man, which is apparently the 
same disease regardless of the source of infection Similarly, there is con- 
siderable agreement as to the classification of the three main species of 
bacteria etiologically responsible These are Biucclla melitensts causing 
Malta fever in goats , Bi ucclla obot tus causing contagious abortion in cattle, 
and Bnicella sms producing abortion disease in swine As previously 
stated, infection with any of these three results in undulant fever in man and 
the disease appears to be the same regardless of its source 

Experimentally brucella infection can be produced in any warm blooded 
animal, but the three diseases mentioned above are the only ones with which 
we need be seriously concerned 

In America the milch goat can be dismissed as being a very minor 
factor in the spread of undulant fever, although a few cases have been traced 
to imported goats, and several years ago a serious outbreak occu red in 
the southwest where European goats had been introduced on a fairly' large 
scale commercially 

Granting that this source is a minor one, the histoiy of Malta fever is too inter- 
esting and has added too much to our knowledge of brucellosis m general to be 
disregarded completely (Incidentally, the term Malta fever was objected to so 
strenuously by the Maltese that the League of Nations Health Organization changed 
the name to undulant fever in their official list of diseases ) 

The fever has been known for centuries in Mediterranean countries In fact 
Hippocrates described a fever vhich historians now recognize as being Malta fever 
During the eighteenth and nineteenth centuries various accounts of the disease ap- 
peared and during the Crimean war considerable confusion existed due to the simul- 

*Rccei\ed for publication Ma> 25 1937 
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taneous presence of Malta and typhoid fevers m the British troops The disease was 
first found to have a specific etiology m 1886 when Colonel Bruce 1 described a small 
cocco-bacillus seen in sections of spleen and the following year isolated the bacillus 
from human cases found on the island of Malta He seems to have been the first to 
name the organism Mict ococcus mehtensis 

The next big step in studying the disease took place m 1897 when Wright and 
Semple 2 showed that it could be diagnosed by agglutination with the blood serum 
of infected animals 

In 1904 a commission was appointed by the British admiralty, the wai office and 
the civil government of Malta to study the problem Among their most important 
findings may be listed the fact that over 40 per cent of the goats on the Island of 
Malta were infected and that a big percentage of these were eliminating virulent 
bacteria in their milk Human cases were traced to drinking such milk Many other 
cases were found in herdsmen and those handling the infected animals Many of 
these were found to have been infected through skin abrasions contaminated with 
urine from infected goats, in which large numbers of organisms weie found 

In the commission’s final report they stated that the most common method of 
infection in man was by the ingestion of infective articles of food, mainly milk 

When we come to consider contagious abortion in cattle and swine we 
find a more serious source of danger to man This disease in animals has 
been reported from every civilized country and in America it has long since 
surpassed tuberculosis of cattle as an economic problem It is this point 
of great prevalence which I wish to emphasize for I am sure it is not gen- 
erally appreciated by the medical profession We are accustomed to re- 
gard undulant fever in man as a comparatively rare condition and thus may 
lose sight of the fact that the possibilities for infection are almost unlimited 
The various states cooperating with the Bureau of Animal Industry 
are at present engaged m a vast control program which includes blood test- 
ing of large groups of dairy cattle Without quoting any mass of data, 

I should like to give the figures for Missouri for the two year period ending 
October 31 1936 Approximately 52,000 herds were tested in this state 
and infection was found in over 16,000 of them Out of 640,000 cattle 
tested, 52,000 were found to be infected These figures indicate m general 
what was found for the entire country in which over twelve million cattle 
w^ere^tested during this period and approximately one million reactors were 
found 

In a shoit discussion it is impossible to give more than a sketchy out- 
line of the disease in cattle Briefly the outstanding feature, as the name 
implies, is actual abortion in the gravid animal The abortion is brougbl 
about by active inflammation within the uterus and the fetal membranes 
A given animal may abort one or more times and then usually develops 
enough immunity to carry subsequent pregnancies to term 

Unless the uterus becomes invaded with other organisms which produce 
metritis and future sterility, actual illness is not apparent The severe 
constitutional upsets seen in the human do not occur in either cattle, swune 
or goats The bacilli live a more or less innocent existence wntlnn the bod} 
of the animal and are spread to the outside wwld in the lochial discharges 
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of the aborting animal, m the urine and feces, and through the milk -where 
the) : appear continuously or in frequent showers A microscopic mastitis 
without signs or symptoms is usually found m these animals Rarely the 
male is found to react, the infection being present in the glandular systems, 
chiefly the testes In cattle the disease spreads from animal to animal 
chiefly from contaminated pasturage or by means of infected food, the in- 
fection being spread chiefly by way of the gastrointestinal tracf The 
bacilli will remain alne and virulent for as long as four months in damp 
soil shielded from direct sunlight 

The disease in swine shows much the same clinical picture and needs no 
special mention 

Dr Alice Evans 3 of the Dairy Division of the Bureau of Animal In- 
dustry was the first to point out the similarity between the Micrococcus 
melitaisis of Bruce and the bacillus of contagious abortion first isolated 
bv Professor Bernard Bang 4 of Copenhagen m 1897 and now usually 
called the Bang bacillus She showed that the two are so similar as to be 
indistinguishable by ordinary laboratory means Regardless of the source 
of infection, undulant fever runs the same course m man and routine ag- 
glutination methods will not suffice to determine which species is present 
How recent is the knowledge that abortion disease m cattle could result in 
undulant fever in man is shown by a statement made by Dr Evans m her 
1918 article In her discussion she states that “ Since infection is depen- 
dent on the amount of infectious material, it may be that this difference in 
the number of bacteria in the nnlk of the two species of animals may account 
for our freedom from disease when cow’s milk containing Bactciium 
abo i tus is consumed On the other hand, are we sure that cases of glan- 
dular disease, or cases of abortion, or possibly diseases of the respiratoi) 
tiact, may not sometimes occur among human subjects in this country as 
a result of drinking raw cow’s milk? ” This prophecy was made onl) 17 
years ago and has proved only too true We now know that brucella infec- 
tion can and does attack every tissue and organ in the human mechanism 
Ironically as it may seem, Dr Evans herself was soon to prove how accurate 
her own surmise was > _ 

Since such abundant opportunity to become infected exists, we may 
well ask why more cases are not reported One reason I am sure lies m 
the fact that many cases are never diagnosed Many of the cases which are 
diagnosed have been treated for other things first This is especially apt 
to occur in communities where laboratorj facilities for making serological 
tests aie not easily available The tendency of the infection to produce 
tender and swollen joints makes it easy to confuse with arthritis Many 
cases start with the stepladder rise m temperature characteristic of typhoid 
Chills with a daily rise in temperature are certainly suggestive of malaria 
and apt to be treated as such m the absence of proper blood examination 
Another reason we do not see more of this disease is the fact that so much 
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milk consumed by the public is pasteurized Proper pasteurization readily 
destroys the bacillus 

It is a well known fact, readily appaient clinically, that there is a great 
variation in the virulence of individual strains of the Bang bacillus found 
throughout the country Occasionally a strain is encountered of such high 
virulence that practically every animal of breeding age in a herd will become 
infected and abort At the other extreme is found a strain, isolated years 
ago by Huddelston, which he called an avirulent strain and which he used 
with impunity as a living vaccine in attempting to build up immunity m non- 
mfected cows This fact being true, whether an individual becomes in- 
fected probably depends to some extent upon how virulent a strain he en- 
countered when the infected milk was consumed 

Iniection with B media sins or the poicine stiam is found chiefly in 
heidsmen, vetei marians, butchers and packing house woikers who come into 
contact with infected animals or who handle the meat aftei such animals 
are slaughtered In such cases infection piobably enters through cuts and 
abi asions m the skin which have become soiled with the excreta of the living 
animal, 01 with the blood and tissue juices of the animals on their way 
thiough the various steps of packing house routine 

Undulant fevei is diagnosed by the agglutination or complement fixation 
tests and by alleigic skin reactions with cultuie filtrates such as the Brucellin 
of Huddelston Cultural methods and guinea pig inoculation are valuable 
experimentally but too slow for loutme clinical use My own prefeience, 
based entirely upon tests in domestic animals, has always been for the com- 
plement fixation test m spite of its more involved technic While it has 
now been practically discarded in favor of the much quickei and simpler 
agglutination test, I still have a feeling that it is the moie accuiate method 
In man it is not uncommon to get a negative agglutination reaction on a 
patient known to be infected In such a case the skin test will often be 
positive On the other hand, positive agglutination does not always mean 
that the patient is activel} infected Some diffeience of opinion exists as 
to how low the dilution should be carried Some laboiatory technicians 
itport~any agglutination at all as being evidence of infection In early work 
on Bang s disease in cattle, we disregarded agglutination in dilutions of %o 
or below as being false reactions Ample clinical proof was available to 
suppoi t this stand 

It w r as formerly thought that agglutination in human serum might be 
due sometimes to ingestion of preformed antibodies piesent in milk since 
such antibodies aie present m milk fiom practically all infected cow r s This 
Upe of leaction has since been denied and the statement made that such 
antibodies cannot pass thiough the walls of the digestive tract In this 
connection I should like to recall briefly an expenment I helped to conduct 
many jeais ago We found routinely that just prior to calving most posi- 
tively reacting cow's lost their positive reaction and remained negative for 
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many weeks The colostral milk at this time, however, was found to be 
almost unbelievably rich m immune bodies It appeared that the protein 
fraction of the blood serum which carried these immune bodies had be- 
come concentrated m the colostrum and stored there When these cows 
calved, if such calves were bled and tested immediately, before nursing their 
mothers, then serum always gave a negative reaction If kept permanently 
from then mothers such calves could be laised by hand on othei milk and 
leached maturity without ever giving a positive reaction If, howe\er, they 
were allowed to nurse, blood serum drawn two or three hours later always 
gave a strongly positive reaction Similarly, calves from negative mothers, 
if given colostrum rich m antibodies, would show the same thing Of 
course, the digestive tract of a young calf is entirely different from that 
of a man but it is hard to see how these newborn animals could ingest viru- 
lent infection and immediately develop enough immune bodies of their own 
to gi\e strong seiological reactions two or three hours later It seems more 
logical to believe that preformed antibodies did pass through the intestinal 
wall barner If vnulent cultures were given by mouth or hypodermicall) 
10 01 12 days had to elapse before immune bodies could be detected in the 
blood 

In the matter of treatment the veterinary profession has practically run 
the gamut of drug and biological pioducts with but scant success Dean 
Giltnei, pieviously quoted as being an outstanding authority, stated m a 
recent publication that “ Curative treatment of brucellosis by the use of 
drugs oi chemical has signally failed” All manner of bactermes, -vaccines 
and sera have been used with occasional encouraging results but nothing has 
been devised which can be generally counted on for definite results This 
therapeutic failure has greatly stimulated control piograms which have for 
then goal the ultimate elimination of the disease by destruction of less val- 
uable animals and isolation of those reactors too valuable to sacrifice 
Healthy progeny can he raised from infected stock if removed from sources 
of contagion prior to reaching bi ceding age B> means of wholesale blood 
testing and propel sanitation it is hoped to establish accredited abortion-free 
herds and eventually to rid the countries’ dairy and beef heids of' this 
malady Cooperation on the part of stock breeders will eventually be gained 
thiough necessity Even now it is becoming practically impossible foi a 
breedei to sell a pure bred animal without a negative blood test Certified 
milk can be placed on the market only if the animals supplying it can be 
shown to be free from tuberculosis and abortion disease Rigid restrictions 
against interstate shipment of infected cattle aie now m existence in most 
states Such lestrictions have gone a long way to correct abuses which 
foimeily existed lhat such programs must go forward against tre- 
mendous odds goes without sajing, but marked progress is being made 
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PROTAMINE-ZINC-INSULIN IN DIABETES 

By E Perry McCullagh, M D , Cleveland, Ohio 


The obsei vations repotted m this paper were made in the management 
of 60 patients, some of whom had been treated with various preparations 
of pi otamine-insuhn since February 1936 Since August 1936, all patients 
in this group have received pi otamme-zinc-insuhn Cases of all degrees 
of severity have been treated and four children are included m the group 
The ages of the patients vary from 8 to 76 years 

It has been felt advisable to hospitalize all patients during the first part 
of their treatment The hospital stay averaged 18 days No patient was 
confined to bed except for some complication An attempt was made in 
each case to maintain physical activity comparable to that of the patient’s 
average day During the hospital stay, venous blood was taken routinely 
for determination of the blood sugar at 8 a m , 12 noon, 4pm, and 10 pm 
daily and in some cases at other hours in addition, a modification of the 
Myers-Bailey method being used Twenty-foui hour specimens of urine 
were collected in four periods daily, the periods ending before meals and at 
bedtime Each specimen was tested for sugar by Benedict’s qualitative 
method and when sugar was present, the 24-hour excretion was calculated in 
grams, Benedict’s quantitative method being used Qualitative estimation 
of ketone bodies was done on all urine containing more than 1 per cent glu- 
cose 


The Insulin 

The protamme-zinc-insulm used in this investigation contained 40 units 
of insulin per cubic centimeter and approximately 0 08 mg of zinc m com- 
bination with protamine in a buffered solution Since the active material 
is present m fine particles, careful, gentle mixing is important before 
the withdrawal of each dose The use of a cool, dry syringe is advised and 
it is recommended that subcutaneous injection be done m such a way 'as to 
insure a depot of precipitated insulin m the subcutaneous tissues The 
material was supplied m 5 c c vials, each vial bearing the date after which its 
stability could not be guaranteed f 

The Diet 

We have been accustomed to use a high carbohydrate, relatively low fat 
diet for some years and this practice has been continued In our attempt 
to conti ol diabetes of carious degrees of severity with one dose of protamme- 
zmc-insulin, we have in some cases tended to be less rigid regarding the low 

* Recen ed for publication Maj 3, 1937 
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level of fat which is usually maintained m such diets The number of 
grams of fat per day in the routine diet was 60 It is oui impression that a 
smooth conti ol is more leadily obtained when the carbohydiate content of 
the diet is not elevated above 200 grams pei day Some patients have 
leceived 250 grams of carbohydrate per day and the caibohydiate intake has 
been 175 giams pei day oi moie in 42 of the patients The aveiage daily 
intake m the entire group has been carbohydrate, 182 grams, piotein, 66 
grams, and fat, 75 grams 

The diet foi each individual is calculated on the basis of the basal caloric 
requirement for ideal weight In obese individuals, we have not usually 
found it advisable to use a daily caloric intake below such a figure, as this is 
usually considerably less than the basal caloric lequirement foi actual weight 
and thus produces a daily calonc deficit sufficient to maintain loss in weight 
wheie this is required In most instances, the total calonc intake langes 
between the basal caloric requirement for ideal weight and 40 per cent above 
it 

The diet has been divided routinely into thiee meals containing 30 per 
cent, 35 pei cent, and 35 per cent respectively of the available glucose for the 
day Considerable manipulation of this distnbution is advantageous at 
times With the use of protamine-zinc-insuhn, it has not been found to be 
of frequent advantage to use one meal containing only 20 per cent of the 
daily available glucose as was advocated by Hagedorn, et al , 2 and Root, 
Marble, et al , 3 using plain protamine-insulin In some cases we have 
divided the daily intake into four meals, giving a small pioportion of 
the food as a luncheon at bedtime This has the advantage of creating more 
even intake of food thioughout the 24 hours and thus offsets to some degiee 
the tendency to fasting hypoglycemia In those cases m which there is an 
undue rise of blood sugar by noon, it is an advantage to deduct the food foi 
the bedtime lunch from the regular breakfast 

Duration or Activity 

Estimates of the duration of activity of a single dose of protamme- 
zinc-insulin in the human have been obtained from foui types of obser- 
■\ ations 

1 The effect on the blood sugar level of a single dose given with one 
meal after which the patient is required to fast until such tune as the blood 
sugai level tends to rise again after the action of the insulin is diminished 
By such a procedure m nnld cases, hypoglycemia can be maintained for a 
period extending to nearly 30 hours 

2 The number of hours during which blood sugar levels m a diabetic 
can be controlled by a single dose when the patient is receiving regular meals 
This type of observation applies obviously to those cases in which the 
diabetes is of such a degree of seventy that the blood sugars are almost 
but not completely controlled by diet alone 
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3 The third type of clinical observation which indicates definitely that 
the insulin compound acts for more than a day is the commonly obsened 
cumulative effect of daily doses over the first three days of its administration 

Figure 1 shows the effect of a single dose of protamine-zinc-msuhn 
given at 7 a m , at which time a breakfast of 45 grams of carbohy drate 
14 giams of protein, and 22 grams of fat was given after which the patient 
had no more food for 30 hours The distinct fall m blood sugar levels is 
obvious in from three to six hours and subsequently the fall is gradual and 
consistent The maximum effect is obtained 12 hours after administration 
Hypoglycemia is maintained in this case to the twenty-seventh hour In 
several observations of this type, the maximum effect appears in from 15 
to 18 hours Larger doses, however, may maintain hypoglycemia for a 
much longer time, as m Rabinowitch’s 4 case in which a single dose of 



50 units of protamme-zinc-insuhn maintained hypoglycemia for more than 
36 hours 

The second type of observation mentioned is visualized in figure 2 In 
this patient, the diet which contained C 100, P 50, and F 60, conti o’led 
blood sugar levels through the day except for the fasting levels which were 
150 to 165 mg per hundred cubic centimeters A single dose of protamme- 
zinc-msuhn was given on the morning of October 28 It will be noted on 
the chart that the fasting blood sugar levels were normal for two subse- 
quent days, after which they rose to their original levels Another single 
dose of protamme-zinc-insuhn at that time controlled the fasting blood sugar 
levels for two more days 

1 he cumulative effect of daily 7 doses of protamme-zinc-insuhn is ob- 
seived in nearly every instance in which the use of this material is begun 
The maximum cumulative effect usually appears to be most marked on the 
third day 7 and is most obv lous in comparing the fasting blood sugar levels 
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This appears to indicate that the dose given on the first of three days is stil] 
active to some degree on the third and also shows clearly why a reduction 
in dosage, as compared to regular requirements of insulin, usually is 
necessary 

Figure 3 shows the blood sugar levels m a case m which fairly satis- 
factory control was obtained with three doses per day of regular insulin, 
the doses being given at 8 a m , 5 p m , and 10 pm The fii st day depicted 
on the chart is a fairly typical representation of the previous control ob- 
tained, and it will be seen that the total required daily dose of regular insulin 
was 67 units The patient had a mild afebrile infection of one great toe 
She had been under control with regulai insulin for two weeks prior to 
the use of protamme-zinc-insuhn and had shown no significant alteration 



m necessary dosage On the morning of November 3, 60 units of prota- 
mine-zinc-insuhn were given m a single dose and this dose was repeated 
the following day As will be seen, the fasting blood sugar level on the 
third day was distinctly lower than were those the first two days and on 
this day it was necessary to make an addition to the diet because of exces- 
sively low blood sugar levels When the dose of protamme-zinc-insuhn 
was reduced sufficiently to allow fasting levels to rise to the normal range, 
blood sugar levels during the day were not maintained at normal levels, 
indicating the necessity for an additional small dose of regular insulin 
This patient was subsequently well controlled with a morning dose of 
protamine-zmc-insuhn of 36 units, together with a dose of 6 units of regular 
insulin at noon 
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The cumulative effect of a single matutinal dose of protamme-zinc- 
msulin may be shown by examining the average fasting blood sugar levels 
in a series of patients during the first few days of control with this insulin 
as compared with the average fasting blood sugar level preceding its ad- 
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Fig 4 

mmistiation (Figure 4 ) bifteen cases were selected for this purpose 
These patients were all under relatively recent control The period of con- 
trol with regular insulin m the hospital 'varied from 5 to 21 da>s and 
aAeraged 10 9 dajs before the first dose of protamme-zmc-insulin was 
gnen During the period of regular insulin therapj, the diets 
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ci eased in some of the cases but were at a fixed level for a period averaging 
8 7 days This dietary level was maintained throughout the period repre- 
sented in the chart m all but one case in which it was raised because of in- 
sulin reactions It was subsequently maintained at the new level 

The average reduction m total dosage of insulin is shown in the chart 
In spite of the reduction m dosage, theie was a distinct reduction in fasting 
blood sugar levels which was most obvious during the first three days 
The detached block at the end of the chait indicates the amount of prota- 
mine-zinc-insulm necessary for control on the same diets at a period of from 
two to eight weeks later As in other cases in the series, the reduction in 
dosage may fairly be ascribed in part to the fact that the patients had been 
under control for a short time only before the use of protamme-zinc-insuhn 
r i he fact that control was maintained in each instance On a dose suddenly 
reduced by about 20 per cent cannot, however, be explained on this basis 
and must be ascribed to the increased efficiency of the new insulin 

Number or Injections 

Since the duration of activity of each dose of protamine-zmc-insuhn 
is distinctly longei than 24 hours, there seems to be little or no advantage 
in giving more than one dose per day A single dose per day usually is 
sufficient to control fasting blood sugar levels and the degree of depression 
of these levels appaiently marks the limit of increase of the protamme-zinc- 
msulin dose 


Time of Injection 

Although the duration of the effect of a single dose is longer than 24 
hours, its effect is diminished in most instances after 18 hours This being 
true, it seems advisable in most cases to give the single daily dose at a period 
longer than 18 hours prior to the low level of the day which usually is before 
breakfast regardless of the time of administration of the insulin For this 
reason we have usually used the single daily dose before breakfast in each 
instance In several cases in which the morning dose was shifted to before 
the e\emng meal, a further fall m fasting blood sugar levels was seen with- 
out any obvious advantage in control of the blood sugar levels during the 
day In a few cases a second daily dose of protamme-zmc-insulm may be 
used to advantage and, m very severe cases, still better control may be ob- 
tained by supplementing one or both doses with regular insulin 

Estimation of the Dosage 

In estimating the dosage of protannne-zinc-msuhn, two chief factors 
must be borne in mind (1) that the effect is cumulative as shown above, 
and (2) for this reason the total daily requirement must invariably be less 
than the regular requirement of insulin Due to improvement in control 
the required dosage maj subsequently fall considerably Where pool con- 
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tiol is piesent and rapid improvement can be anticipated, this cumulative 
effect may be dangeious if it is not considered carefully 

Figure 5 shows the fasting blood sugar levels m a case in which control 
was poor while the patient was receiving 60 units of legular insulin per day 
When the daily dose of regular insulin was raised to 80 units, the blood 
sugar levels fell somewhat but were still far above the normal range In- 
stead of first obtaining good control with regular insulin as we subsequently 
have found advisable, it was decided m this case to change to protamine- 
zinc-msuhn, arranging a combination of protamine-zinc and regular in- 
sulin in such a way as to make the dose approximate 90 to 95 units per day 
After the use of protamine-zinc-insuhn for three days, the fasting blood 
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sugar levels had fallen to the normal range The dosage was not reduced 
sufficiently at this time and the hypoglycemia which followed is apparent 
It is interesting to note that no insulin reactions occurred This case 
demonstrates the difficulty involved in estimating the proper dosage where 
good conti ol is not obtained prior to the change from regular insulin to 
protanune-zinc-insuhn 

When fairly stable control is first obtained with regular insulin, an im- 
mediate substitution with pi otamme-zinc can usually be made However, 
\\e feel that the doses of protamme-zinc-insulm should seldom equal the 
doses of regular insulin and m cases of moderate severity it has been our 
piactice recently to substitute a single dose of protamine-zinc-msulm of 
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about 80 pei cent of the regular requirement of insulin In the more severe 
case, considerable rise in blood sugai levels during the first few days is 
likely to occur During this time, glycosuria is present but we have not 
seen acidosis of consequence during such a transition period If the use 
m blood sugar levels during the first two days of such a transition period 
tends to be excessive, it may be prevented by the addition of one or two 
doses of regular insulin which will not usually need to exceed more than 10 
per cent of the previous requirement of regular insulin Within a week, 
fuither reduction in insulin dosage is often necessary and m many of out 
cases even after leaving the hospital, further reduction may be found advis- 
able within a penod of two or three weeks 
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Figure 6 shows the blood sugar levels dunng a typical day of moderately 
good Control with three doses of regular insulin, totaling 49 units This 
patient was undei control with regular insulin for 16 days prior to No- 
r ember 27 On November 27, 80 per cent of this dose, l e , 40 units of 
protamine with regular insulin, was given as a single morning dose The 
typical rise in blood sugar levels during the day for the first few days is 
apparent and the gradual fall m fasting blood sugar levels is also demon- 
strated Subsequent reduction in dosage is shown and excellent control 
has followed the use of 33 units per day of protamine-zinc-insuhn as com- 
pared to a less satisfactory control previously on 49 units per day of regular 
insulin 

Figures 7 and 8 show control for several days on diminishing doses of 
regular insulin, together with a smooth transition period and subsequent 




Fig S 






















1988 


E PERRY MCCULLAGH 


excellent control beginning with 80 per cent of the iegulai requirement of 
insulin with subsequent 1 eduction in dosage 

As indicated above, m mild cases where only the fasting blood sugar 
level remains high, this can leachly be controlled by daily single doses of 
protamine-zinc-msulm and such control can be accomplished by doses as 
small as 5 units per day 

Even m severe cases, the fasting blood sugai level will be the lowest ot 
the day and, with sufficient dosage, it can be bi ought within normal iange 
If it is obvious, however, that the blood sugar levels dui mg the day will not 
be controlled by such a dose, it will be necessary to add one or two doses of 
legular insulin Such a case in which control was difficult is shown in 
figure 9 
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The general rules which we follow at present, therefore, in changing 
from tegular to protamine-zinc-msulm may be summarized as follows 

The patient is placed on a well regulated diet and good control is ob- 
tained AMth regular insulin An immediate change is then made with a 
single morning dose of protamme-zinc-insuhn which is approximately 80 
per cent of the previous requirement of regular insulin 

If the blood sugar levels during the day are excessively high, about 
10 per cent of the previous lequirement of regular insulin is added The 
dosage of protamine-zinc-insuhn is then manipulated m such a way as to 
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obtain relatively normal tasting levels, changes in dosage not being made 
oftener than every third day Subsequently, if morning reactions occur 
and if the fasting urine is sugar-free or if the fasting blood sugar levels 
are excessively low for two successive days, a reduction in protamine-zmc- 
msulm is necessarj If, on the other hand, sugar appears m the morning 
urine and if the fasting sugar lesels remain high for more than two con- 
secutive days, the protamme-zinc-insuhn dosage maj be increased Wheie 
the fasting blood sugai le\ els are well regulated, one or two additional doses 
of regular insulin will he necessary if the blood sugar levels during the day 
peisist at abnormal heights 

Reactions 

It is a remaikable fact that with the use of protamine and protannne- 
zinc-insuhn, the blood sugar level may reach 40 mg per hundred cubic 
centimeters or below without reactions Reactions do occur, however, 
hut for the most pait they tend to be nuld and gradual m their onset, thus 
allowing more time for treatment Because of the gradual onset of such 
reactions, it is more difficult for the patient to detect an approaching reac- 
tion Because of the prolonged effect of protamine-zmc-insuhn, the reac- 
tions themselves aie likely to be prolonged and to recur after treatment 
Consideiable hypoglycemia may occur without pronounced symptoms It 
becomes moie necessary than ever, therefore, to elicit any symptoms or signs 
which may be evidences of hypoglycemia This is especially true m elderly 
individuals or m those with arteriosclerosis, especially arteriosclerotic heart 
disease Fatigue, tingling, slight disturbance of memory, irritability, slight 
difficulty m speech, nuld nausea, or headache should be suspected as possible 
symptoms of hypoglycemia I have seen three severe reactions One was 
associated with a comulsion, and this occurred in a child whose symptoms 
of hypoglycemia were present in this instance for nearly 12 hours One 
occurred m a patient with se\ere diabetes which required 70 units of insulin 
per day This patient lay down to rest after breakfast and was unconscious 
until he was awakened and found to be m obuous hypoglycemic shock at 
5 am the following morning (He went to woik as usual that da} ) > The 
third patient took 50 units of insulin instead of 25 as ordered 

In the treatment of protamme-zinc-msuhn reaction, it is advisable to 
use small doses of glucose or milk, to be prepared to repeat the treatment if 
necessary, and to avoid the use of excessively large amounts of sugar at one 
time 

Reduction in Dosage and in Number of Injections 

In 17 patients in this group, previous control had been good and had 
been maintained at a relatively stationaiy level for more than six months 
pi ecedmg the use of protamine-zinc-insuhn The a\ erage daily requirement 
of legnlar insulin had been 34 3 units r\lule that of protamine-zinc-msulin 
vas 22 0 units In the older and better controlled cases, the reduction in 
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dosage is less than in the recently conti oiled cases Of the entire group, 
the daily dose dropped from an average of 42 3 units of regular insulin to 
25 4 units of protamine-zinc plus regular insulin 

Accessory regular insulin was necessary m 17 cases The average num- 
ber of daily injections necessaiy in the whole group was 2 8 of regular in- 
sulin as compared with 1 3 of protamine-zinc This diffeience appears to be 
increasing with experience since, m the last 28 patients treated, the use of 
accessory regular insulin has been found necessaiy m only two instances 
The aveiage daily number of injections in this smaller gioup was 3 0 of 
legular insulin and 1 1 of piotamine-zmc-insulm 

Contraindications 

The usually lecognized contraindications are acidosis, infections, and 
pre- and postoperative care Attempts ai e being made to determine the use- 
fulness of pi otamine-zmc-msuhn in these conditions but experience is not 
sufficient to waiiant comments 


Comments 

Since the appeaiance of Hagedoin’s paper m January 1936 2 his 
otigmal claims that it had a piolonged action, ga\e better control in most 
cases, a tendency to less fiequent insulin leactions with a diminishing num- 
ber of injections and a 1 eduction in actual dosage have largely been coiro- 
borated by other investigators ^ 1 5 0 More recently, the addition of zinc 
to piotamme-insulm has received consideiable attention and it appears that 
the use of protamme-zinc-insuhn has superseded that of plain protamine- 
insulin 

Although the advantages of protamine-zmc-insulin outweigh its dis- 
advantages, the latter have not received sufficient emphasis Better control 
can be secured with it in many cases but regulation, especially m the severe 
cases, is more difficult and will require a more intelligent grasp of the 
pi oblem by the physician than has been necessary previously 

The comparative effectiveness of protamine-zinc-insulm should not be 
judged by blood sugar levels alone since, m some instances, it can be shown 
that even though the blood sugar levels fasting and four houis after meals 
are in good control, there may be more glycosuria than when the same levels 
aie maintained with legular insulin This appears to be due to the absence 
of the timely effect of insulin seen wheie regular insulin acts approximately 
synchronously with food absoiption, as compared to the absence of this 
effect with protamme-zinc-insuhn It is remarkable that such increased 
gljcosuria occurs infrequently 

Hospitalization for control is more important when protamine-zmc- 
nisulin is used and usually will be more prolonged Although reactions 
are less frequent, if they do occur, they aie likely to be more difficult to 
detect and more prolonged 

In some of ni) cases reactions ha\e occurred because the patient, having 
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taken a relatively large dose of protamine-zinc-insulm m the morning, has 
been unable to take all the food pi escribed 01 has vomited part of the noon 
or evening meal With regular insulin one would ha\e the opportunity of 
reducing the noon or evening dose but this cannot be done with protamine- 
7 inc-insuhn What effect this will have on the patient with arteriosclerosis 
1 emaras to be seen Some of the early disadvantages, such as instability of 
the solutions and the necessity of mixing them, have already been overcome 
Against these disadvantages we have more stable conti ol, fewer injec- 
tions, and lower dosage with protannne-zinc-insuhn It is hoped that, as a 
lesult of the better conti ol, there will be a diminution m the incidence of 
hypeihpenna, liver disease, and degenerative disorders, especially arterio- 
sclerosis In these respects, the responsibility of the piofession has in- 
creased 

Summary 

Protamine-zmc-msuhn in common dosage appeals to be active for 50 
to 65 hours after injection Its maximum effect is usually maintained 
between 12 and 18 hours The piolonged effect of single dail> doses makes 
it unnecessaiy usually to use more than one dose daily The cumulative 
action increases to the third day or longer and reduces the requirement of 
insulin to less than 75 per cent of the dose of regular insulin in most cases 
The numbei of injections, dosage, and the frequency of reactions are all re- 
duced by its use The most obvious advantage is in i eduction m number of 
doses necessary In all except two cases m which we have used it thus far, 
control has been as good or better than with regular insulin It should 
be pointed out, however, that this improved control represents m some cases 
the combined use of protamine-zmc-insuhn and of regular insulin A nor- 
mal fasting blood sugar level marks the limit of mciease in protamine-zinc- 
msulin dosage If, when this limit is reached, the blood sugar levels during 
the day remain high, one or moie accessory doses of regular insulin are 
lequned for conti ol In some mild cases, a dose of protamine-zinc-insuhn 
every second oi third daj may be sufficient to control fasting sugar levels 
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THE ASSOCIATION OF SCIATIC NEURITIS WITH 

LIVER DISEASE 


By S S Liciitman, M D , Nezv Yoik, N Y 

Peripheral neuntis occurs commonly m metabolic disorders such as 
gout and diabetes In seveie anemia, lenal and hepatic diseases, on the 
other hand, the cential nervous system is moie fiequently involved 
Lenticular degeneiation has been descnbed in association with cm hosts of 
the liver 1 Involvement of the penpheral nerves may also complicate liver 
disease Polyneuritis has been ascribed to jaundice independently of a 
basic vitamin deficiency or alcohol abuse , 2 and also it has been thought due 
to the seveie liver damage of biliary obstiuction 3 Neuntis has been noted 
m subjects with pigment cnrhosis, particulaily m those with involvement 
of both the panel eas and liver 4 Endogenous toxic substances resulting 
fiom hepatic insufficiency have been held lesponsible for causation of the 
neui itis 

This report of five cases indicates that the symptoms of sciatic neuritis 
in some instances may be a precursor of hepatic insufficiency Though an 
analgesic effect of hepatitis and jaundice upon sciatic pam has been noted, 
the possible relationship between the jaundice and the antecedent sciatic pam 
has escaped notice ° Such a relationship may be important, for the develop- 
ment of jaundice, sometimes fatal, has lecently been ascnbed to the use of 
cinchophen prescribed for its analgesic effect 

The following clinical observations suggest that sciatic neuntis may be 
an early manifestation of a disease process which may lead to livei disease 
and hepatic insufficiency It is suggested that endogenous or exogenous 
toxic agents may affect peripheral neives befoie their hepatic effects become 
manifest clinically 

Case Reports 

Case 1 B M , 48 vears old, complained of bloating, belching and intolerance 
to fatfy and fried foods of manv years duration For 18 months he had suffered 
a sensation of epigastric discomfort atter meals For six months he had suffered 
progressively more severe, cramp-like pains shooting down the posterior aspect of 
his left buttock, thigh, and calf At times, only a feeling of numbness or discom- 
fort existed A month before admission to the hospital, the patient developed 
jaundice, darkly colored urine and clay-colored stools He complained of general- 
ized itching His appetite failed him He lost 10 pounds in weight The only 
medication ingested bv the patient throughout the course of his illness before ad- 
mission to the hospital was ten grains of aspirin With the onset of jaundice the 
pain in the left lower extremity became milder but did not disappear 

An enlarged, smooth, firm liver and an enlarged spleen w'ei e found on ex- 
amination of the abdomen Neurological examination revealed negative Patrick 
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and Lasegue signs in the extremity aftected with pain The ankle jerk was present 
The blood Wassermann reaction was negative 

Ascites and dependent edema developed I he patient lapsed into stupor and 
died despite intensive intravenous glucose therapy 

Necropsy confirmed the clinical diagnosis of subacute lner atrophy The 
gall-bladdei was normal in appearance and contained no stones There was little 
evidence of hepatic regeneiation microscopically The pathological picture was 
also interpreted as a form of toxic cirrhosis Unfortunately material was not ob- 
tained from the sciatic nerve m this case, 01 in case 4, for histological examination 
Case 2 S M , aged 52 years, had received anti-luetic therap\ The last course 
of salvarsan had been administered five years before the hospital admission for 
diagnosis as to the cause of jaundice bor three weeks before the development of 
jaundice, the patient had suffered from severe pain in the posterior aspect of the 
right knee and thigh Cmchophen had not been ingested 

The liver w’as enlarged and the spleen was not palpable On neurological 
examination all reflexes were normal The Kahn test was 3 plus 

The jaundice disappeared promptly The sciatic pain subsided with the onset 
of the jaundice The patient was ambulatory during his illness In the four yeais 
since this illness, the patient has suffered no recurrence of sciatica 

The jaundice was classified as a so-called “catarrhal jaundice” In view’ of 
the fact that five years had elapsed since the administration of salvarsan, arsenic 
from this source w r as not considered in the etiology of the jaundice or sciatic neuritis 
Case 3 W M , a physician, aged 45 years, had taken novatophan 18 years pie- 
viously for seveie sciatica He had recovered from an attack of paratyphoid fever 
the year before Splenic enlargement had been first noted 17 years ago, and liver 
enlargement had been knowm to exist tor 14 years For twm years, left-sided sciatica 
had been present intermittently Cmchophen had not been taken in recent years 
For two weeks he had noted nausea and fever, and following this jaundice became 
evident The sciatic pain subsided 

The liver and spleen w'ere enlarged, and the laboratory tests indicated severe 
liver damage 

The patient ran a fe\er at the outset Generalized itching w’as pronounced at 
times After a protracted course, the jaundice subsided The sciatic pain recurred 
after the acute phases of the illness had passed It was believed that the patient 
has recovered from an attack of acute hepatitis superimposed upon an old toxic 
cirrhosis 

Case 4 R B, aged 57 years, was admitted w’lth a lnstoiv of pain down the 
left tlugh and leg of sudden onset and of eight w’eeks duration After four w’eeks 
of pain of increasing severity, the patient had sought medical relief She had been 
given six subcutaneous injections of Aolan, a milk preparation, and one intravenous 
injection of sodium iodide, without relief from pain A single injection of 5 grains 
of cmchophen was then administered by a physician One week later she de\ eloped 
icterus, anorexia, and epigastric distress The stools became light in color The 
sciatic pain definitely subsided with the onset of jaundice 

The liver was found enlarged the spleen was not palpable The Patrick and 
Lasegue signs were positive in the left lower extremity The knee and ankle jerks 
w'ere livelier on the right side than on the left 

The liver diminished in size as the illness piogressed Ascites and generalized 
edema developed and coma set in despite intensive intravenous glucose therapy 

The necropsv demonstrated the presence of subacute liver atropln and subacute 
pancreatitis 

Case 5 A male, aged 31 years, had suffered an attack of lumbago four a ears 
previousl} Recentlj excruciating pain de\ eloped m the posterior aspect of his right 
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thigh and leg The Lasegue and Patrick signs were positive The condition was 
diagnosed as acute sciatic neuritis 

The icterus index of the blood was 15 and the bilnubin content 0 6 mg per 100 
c c (slightly elevated above normal) Ten days later these figures were still elevated 
After a fortnight, the icterus index and the bilirubin content of the blood decreased 
to 8 and to 0 3 mg per 100 cc respectively (normal e alues) The blood cholesterol 
was 250 and later 235 mg per 100 c c The ester paitition was normal The urobilin 
content of a 24 houi specimen of urine was normal Tvrosme 8 was not demonstrable 
m the urine The galactose tolerance test showed a normal result The cinchophen 
oxidation test 9 indicated moderate liver cell function impairment On successive 
tests, 33 5, 33 0, 31 0 and finally 13 5 per cent of the test dose of 0 45 gram of 
cinchophen were excreted as oxy-cinchophen Normal subjects excrete less than 
21 per cent of this partial oxidation product m the urine after the test dose The 
decrease in the latent jaundice, and m the oxy-cinchophen excretion occurred simul- 
taneously with the subsidence of the pain The patient was observed over a period 
of six weeks 

Comment 

Liver function has rarely been studied in patients with sciatic neuntis 
The levulose toleiance test was applied by Miller 0 to 18 cases of sciatica with 
evidence of diminished toleiance in five Eppmgei noted liver function 
disturbance in five cases of polyneuritis and implicated a hepatic factor 
even in subjects with definite histories of lead and alcohol poisoning I 
observed a mailced spontaneous phenoluna or cresoluria in the urine of a 
female subject suffering from seveie sciatic neuritis some years ago while 
studying tyiosmuria by means of the tyrosinase reaction (The phenols 
and polyphenols give a pink leaction with this ferment, while tyiosme 
produces melanin, a brownish black, or violaceous pigment, specifically' ) 
In the subject with sciatic neuritis leported above (case 5) the icterus index 
and the quantitative Van den Bergh reaction demonstiated a latent icterus 
This subsided with the pain as did the liver function impairment recorded 
by the cinchophen oxidation test of liver cell function Thus there is evi- 
dence that sciatic neuritis may be accompanied by subclmical hepatic damage 

An analgesic effect attributed to the jaundice was noted m some instances 
The relief from pam was greater than could be expected from confinement to 
bed afone The pain was noted to recui in one instance as recovery from 
liver injury took place (case 3) The possible analgesic influence of re- 
tained bile salts m jaundice was considered " and the analgesic piopeities of 
bile salts weie therefore tested experimentally When introduced into the 
spinal canal of cats, an analgesic effect was not noted 10 It is suggested that 
associated disturbances in mineial and water metabolism obseived m acute 
liver degeneration may possibly contribute to the analgesia since some syn- 
thetic analgesics also alter watei and electrolyte relationships of cells 

Careful interrogation has eliminated the possibility of cinchophen in 
any form m three of the cases of sciatica complicated by jaundice In case 
4 a single dose of cinchophen (5 giams) had been injected intravenously 
In case 3 the patient, a physician, had taken novatophan, 18 years previously, 
for an attack of sciatica Foi Ins recent recui rent sciatic pam this drug 
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was not used In case 1 the only medication taken over a period of six 
months was ten grams of acetylsalicyhc acid, despite excruciating sciatic 
pain I doubt whether the ingestion of a single 01 a few doses of cmcho- 
phen m these two cases played any role m the causation of jaundice The 
administration of single doses of this diug to patients with frank liver 
damage appeals to have no ill effect 0 The possibility that liver injury may 
lesult from an idiosyncrasy to this drug m certain individuals with or with- 
out latent liver insufficiency cannot however be dismissed, but is unlikely m 
these two instances 

In the cases repotted theie was no histoiy of alcohol abuse, or lead 
poisoning to account for the sciatic neuritis No other nerves weie in- 
volved Theie was no clinical ground for suspecting a vitamin Bi deficiency 

Summary 

Five cases are lepoited in which the symptoms of sciatic neuritis pre- 
ceded the onset of clinical evidence of liver damage and jaundice In 
thiee instances the jaundice and liver disease occurred in persons who had 
not ingested cmchophen m any form 

These observations suggest that endogenous toxic substances, responsible 
for the peripheial neuntis involving the sciatic nerve, may also be lespon- 
sible for liver injury 
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THE RESPONSE TO THE FEEDING OF CEVITAMIC 
ACID IN NORMAL AND DEFICIENT SUBJECTS 
AS MEASURED BY A VITAMIN C EXCRE- 
TORY TEST- 1 - 

By Elaine P Ralli, F A C P , and Gerald T Friedman, 

New Y oik, N Y 

The cnterion foi the diagnosis of scuivy had been, until recently, the 
appeal ance of the symptoms of scurvy As a result of the experimental 
work in vitamin C, three new diagnostic procedures have now come into 
use the capillary resistance test, the concentration of vitamin C in the blood 
and the urinary excretion of vitamin C' 2 ^’ 4 ’ r ‘ There is still some con- 
troversy as to the value of capillary resistance tests as an index of vitamin 
C deficiency We have studied the capillary resistance of 25 young noimal 
adults by the Dalldorf method s and found no definite relation between vita- 
min C excietion, capillary resistance and diet In this respect our findings 
agree with those of Anderson, Hawley and Stephens G It is our impression 
that capillary resistance is influenced by several factois and although it is 
usually low in patients with scurvy, it is not as reliable an index of the degree 
of vitamin C deficiency as is the excretion of vitamin C or the blood vitamin 
C 

In this study the vitamin C excretoiy test, described in a preliminary re- 
port, 7 was used not only to verify the diagnosis of scurvy and vitamin C 
subnutrition, but to study the response of such subjects to vitamin C therapj 
Piocedme Three groups were studied a normal group of 12 young 
adults whose diet was adequate in vitamin C, a group of 3 normal subjects 
with no evidence of scurvy but whose diets weie low in vitamin C and a third 
croup of 22 patients with clinical evidence of scurvy 

The three hour excretion of vitamin C following the intravenous test 
dose of 100 mg of cevitamic acid was determined in all three groups In 
the normal and subnutrition groups the excretion of vitamin C was also de- 
tei mined for the total 24 hours Following this, vitamin C as cevitamic 
acid (Meick & Co ) was fed to lime of the normal subjects, to the three 
subnutrition subjects and to all of the patients with scurvy 

In addition, to ascertain whether there was an advantage in using a 
larger test dose than the one originall}' advised ( 100 mg of cevitamic acid), 
a group of normal and of scoibutic subjects neie given an intravenous in- 
jection of 100 nig of ceMtannc acid and after an interval of two days an 
injection of 500 mg 

1 lit the Nonual Subjects and in the Subject ? on Diets Lozv m Vitamin 
C During the experimental period the subjects remained on their regular 
♦Received for publication July 30, 1937 
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diets, being caieful to avoid any change m the intake of food high m the 
\itamm The urines were collected as follows The subject voided one to 
one and a half houis after breakfast This specimen was discarded The 
urine was then collected for the next three hour period and the vitamin C 
excretion determined The urine was also collected for the following 21 
hours The next day, after voiding, the subject was given intravenously 
100 mg of cevitamic acid (Merck & Co ) and the urines were collected in 
the same way as before Vitamin C feeding was then begun as cevitamic 
acid 50 to 100 mg daily and the tests were repeated at intervals 

2 In patients with scwvy the same procedure was followed as in the 
normal subjects, with this difference that in the severe cases the cevitamic 
acid was at first given intravenously and then in larger daily doses When 
given by mouth, the cevitamic acid was fed at 12 noon and 4 pm Cases 
22 and 28 had received some oiange juice prior to our original excretory 
determinations 

3 Companson of the 100 mg ami 500 mg Test Doses on the pei cent of 
the Vitamin Exacted in Thiec How s In ten normal subjects intravenous 
test doses of both 100 and 500 mg of cevitamic acid were given An in- 
terval of two days elapsed between these two test doses, the 100 mg dose 
was given first The urines were collected in the usual manner This pro- 
cedure was also carried out on eight patients with scurvy In this stud} 
the urines were not collected for the 21 hours following the three hour test 
period 

4 Method of Estimating Vitamin C in Unite and Blood Vitamin C 
was determined by titration against a standardized solution of 2 6 dichloro- 
phenolmdophenol by the method of Biicli, Harris, and Ray 8 All necessarv 
precautions were taken to insure against loss of the vitamin The urines 
were acidified to 10 per cent of their volumes with glacial acetic acid The 
three hour specimens were titrated immediately Of the 21 hour specimens, 
those voided before supper were done immediately and the remaining speci- 
mens were collected in dark bottles in which there was a given amount of 
acetic acid and these were kept in the ice box We have, as many other ob- 
servers, studied the rate of destruction of the vitamin in urine ana >found 
that in acidified urine, kept in the cold, there is very little loss within 12 to 
16 hours 0 It is also important that the urine m the bladder should be acid 
especially in patients with a low excretion of the vitamin 10 Where there 
was a tendency for the subject to excrete an alkaline urine, small doses of 
ammonium chloride were given This was necessary m four cases 

Blood vitamin C was determined on 15 of the scurvy patients and on 
nine of the normals by the Farmer and Abt method 4 

Results 

1 Normals Table 1 gives the age, weight, height and capillary resist- 
ance of the normal subjects The three hour excretion (Table 3) of vita- 
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T\BLE I 


Normal Subjects 


Case No 

Age 

Yrs 

Weight 

lbs 

Height 

in 

Cap Res 
cm 

Diet 

Rating 

1 

23 

139 

66 

15 cm 

3+ 

2 

23 

155 

70 

40 cm 

3 + 

3 

23 

165 

73 

15 cm 

3 + 

4 

24 

145 

73 

20 cm 

2+ 

5 

23 

140 

69 

30 cm 

2+ 

6 

22 

177 

70 

20 cm 

3 + 

7 

23 

170 

69 

15 cm 

3 + 

8 

21 

176 

71 

35 cm 

34- 

9 

22 

170 

71 


3+ 

10 

23 

143 

67 

15 cm 

2 + 

11 

25 

168 

70 

30 cm 

24- 

12 

20 

155 

70 

40 cm 

2 + 

13 

21 

170 

71 

20 cm 

14 

14 

25 

150 

69 

40 cm 

14 

IS 

21 

170 

72 

20 cm 

24 


1+ Signifies diet low in vitamin C 
2+ Signifies diet fair in vitamin C 
3+ Signifies diet high in vitamin C 


nun C m the normal subjects on diet alone varied fiom 4 5 to 25 mg , the 
average being 12 mg The 21 hour excretion varied from 30 to 180 mg 
with an average of 67 mg Following the intravenous injection of 100 mg 
of cevitamic acid the three hour excretion rose in all the normal subjects, 
the total excretion varying from 24 to 81 8 mg with an average excretion of 
47 mg The 21 hour excretion rose in four cases and fell or remained ap- 
proximately the same in the rest of the group The average 21 hour ex- 
cretion was 67 mg The intravenous test dose done after the feeding of 400 
mg of cevitamic acid to nine of this group was followed by an increased 
excretion within three hours in five of the nine subjects The average ex- 
cretion in three hours for these nine subjects rose to 64 mg , and in the 
following 21 hours rose to 88 mg, thus raising the average 24 hours ex- 
cretion to 152 mg Continued feeding of cevitamic acid in six subjects 
further increased the three hour excretion after the intiavenous test dose 
The subject in whom no further increase was effected had originally ex- 
creted 81 8 mg of the 100 mg injected Three of the subjects, aftei con- 
tinued feeding of cevitamic acid, excreted more than 100 mg of vitamin C 
m the three hours after the test dose Part of this was of course derived 
from the tissue stoies and suggests a state of complete saturation 

2 Subject 9 on Lozv Vitamin C Diets ( Tabic 4) On diet alone these 
subjects excreted an aterage of 1 9 mg m three hours and 10 2 mg in 21 
hours, a total of 12 mg foi 24 houis The test dose caused a rise m the 
three hour excretion, but this was far below that seen in the normal subjects, 
the aierage being 10 4 mg The following 21 hour excretion was not raised 
but actually was lower After feeding 1000 mg of cevitamic acid, all three 
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Patient had been on orange juice daily for 6 days pr or to this determination f Blood taken 2 hours after breakfast 
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Table III 

Mg Vitamin C Excreted in Normals Following Injection of 100 Mg Intravenously, 
before and after Feeding Cevitamic Acid 



Mg Ex- 
creted on 
Diet 

Mg Ex- 
creted after 
Test Dose 
of 100 
mg I V 

Mg Excreted 
after 400 
mg and 
Test Dose 

Mg Ex- 
creted after 
850 mg 
and Test 
Dose 

Mg Excreted 
after 1800 
mg and 
Test Dose 

Mg Ex- 
creted after 
2050 mg 
and Test 
Dose 

Mg Ex- 
creted 
after 3000 
mg and 
Test Dose 


Hours 

Hours 

Hours 

Hours 

Hours 

Hours 

Hours 

Case 















No 

3 

21 

3 

21 

3 

21 

3 

21 

3 

21 


21 

3 

21 

1 

25 4 


52 7 

125 8 

51 2 

93 3 

62 3 

132 



58 5 

107 

72 

154 

2 

90 

53 2 

24 2 

87 1 

60 0 

108 9 



147 0 

91 8 





3 

16 8 

81 6 

81 8 

73 8 

107 7 

76 1 



86 0 

184 





4 

21 2 

44 7 

67 0 


46 5 

124 9 



103 7 

71 





5 

85 

infill 

ETiK 


38 7 

137 3 

41 8 

128 3 



1130 

87 



6 

64 

31 1 

32 0 

34 6 

54 1 

82 0 

38 6 

49 9 



74 0 

77 



7 

10 9 

36 1 

57 8 

65 7 

56 7 

41 0 









8 

12 9 


44 6 

49 3 

94 0 

89 3 









9 

49 

39 7 

43 5 

25 1 

73 9 

40 1 









10 

45 

58 9 

47 8 

53 5 











11 

12 1 

51 9 

37 6 

47 9 











12 

10 9 

86 9 

34 4 

80 9 












Table IV 

Mg Vitamin C Excreted in Normals on Diet Low in the Vitamin, after a Test Dose 
both before and after Feeding Cevitamic Acid 



Mg Excreted 
on Diet 

Mg Excreted 
after Test Dose 

Mg Excreted 
on Test Dose 
after Feeding 
1000 mg 

Mg Excreted 
on Test Dose 
after 1500 mg 

Mg Excreted 
on Test Dose 
after 2000 mg 


Hours 

Hours 

Hours 

Hours 

Hours 

Case 











No 












3 

21 

3 

21 

3 

21 

3 

21 


21 

13 

1 4 

95 

11 5 

4 8 

52 8 

39 



57 9 

60 8 

14, 

2 2 

11 7 

5 6 

1 6 

44 1 

39 

67 2 

65 9 



15 * 

2 3 

9 5 

14 2 

9 1 

36 2 




53 3 

22 5 

14* 



2 7 


17 If 


38 5 





* Second study after an interval of 3 months 

f Amount of cevitamic acid fed at the time of this test was 650 mg 


subjects excreted more than 36 mg of the injected vitamin, the average 
being 44 mg The 21 hour excretion rose, but was not as high as the 
average excretion in the noimals on diet alone Continued feeding of cevi- 
tamic acid caused an increase m the three hour excretion following the test 
dose and the 21 hour excretion rose in two of the subjects Case 14 was 
studied a second time after an intei val of three months, during which time 
he had recen ed no ce\ itamic acid The excretory test was again low, 2 8 





























































RESPONSE TO THE TEEDING Or CEVITAMIC ACID 


2001 


mg After feeding 650 mg of cevitamic acid, the excretion after the test 
dose lose to 17 mg and after feeding 1500 mg , 38 5 mg were excreted 

3 Patients with Scinvy (A) Symptoms Table 2 summarizes the 
symptoms and signs of vitamin C deficiency observed m the 22 cases studied 
Only six cases were uncomplicated Malnutrition was profound in two 
cases Arteriosclerosis in varying degrees was present in four cases 
Symptoms referable to the gums were found m 16 cases These varied 
considerably, but definite piling up of the gums with retraction from the 
teeth was present in 13 cases Hemoirhage or petechiae or both were found 
in 15 patients The capillary resistance done m 13 cases was low in lime 
The blood vitamin C, done in 15 cases, was below 0 55 mg in twelve 
In one case, number 28, the patient had had orange juice for one week before 
the study and the blood vitamin C was normal 

(B) Exaetion in Patients with Scinvy ( Table 5) These patients were 
on the wards of the Third (New York University) Medical Division, Belle- 
vue Hospital Cases 22, 28 and 41 were studied in the Metabolism Clinic of 
the College of Medicine Clinic, New York Unnersity Case 26 was studied 
twice, once m the clinic and later in the hospital Prior to the administra- 
tion of vitamin C, the average three hour excretion m the scurvy patients 
was 1 4 mg In some cases no vitamin C was titratable m the urme , m 
four cases it was less than 1 mg The 21 hour excretion averaged 6 mg 
After the 100 mg test dose of cevitamic acid, the average three hour excre- 
tion was 2 5 mg The 21 hour rose to an average of 10 mg In cases 20, 
21, 29, 30, 31, 39 and 41 cevitamic acid was given intravenously until clinical 
improvement was noted and then by mouth The tests were repeated at 
frequent intervals after the feeding of the vitamin and in six cases (23, 26, 
27, 31, 32, and 36), the excretion was followed daily during the patient’s 
stay in the hospital The other patients were followed at weekly or semi- 
weekly intervals In five cases (33, 34, 35, 37 and 38) although cevitamic 
acid was administered, excretory tests were done only after the test dose 
In table 5 the excretory tests following the administration of cevitamic acid 
aie reported As it would require too much space to report every case in 
detail, this table summarizes the results at intervals during the studies * In 
those cases where the excretion was determined daily, it was found that the 
excretion remained low for from 4 to 12 days and then approached the 
normal The amount of cevitamic acid required to bring the excretion to 
the normal level depended on the duration of the deficient diet and the pres- 
ence of complicating conditions 

4 Compai ison of 100 mg and 500 mg m Test Doses of Cevitamic 
Acid on the Thiec IIoiu Excietoiy lest Ten of the normal subjects (1, 
3, 4, 5, 6, 7, 8, 10, 12, 13 and 15) were given intravenous test doses of 100 
mg of cevitamic, acid and two days later 500 mg These tests were carried 
out three months after the original studies were completed The normals 
excreted an average of 53 8 per cent m three hours after the 100 mg test 
dose and 55 8 per cent aftei the 500 mg test dose Undoubtedl} the higher 
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excretion within three hours represents a higher dietary intake of vitamin 
C These normal subjects had become vitamin C conscious as a result of 
these studies and almost all had increased their daily intake Eight pa- 
tients with clinical signs of scurvy were similarly tested The average three 
hour excretion after the 100 mg dose was 1 6 per cent, after 500 mg , 7 
per cent 

The results on the noimal subjects show that there is no particular ad- 
vantage m using the larger test dose of cevitamic acid In the patients with 
scurvy, apparently the per cent excretion is somewhat higher following the 
larger dose If such a dose were, to be used, it would merely require es- 
tablishing the limits of the three hour excretion We feel, however, that as 


Table V 


Vitamin C Excretion in Patients with Scurvy as Measured by Test Dose before and after 

Feeding Cevitamic Acid 


Case 

No 

Mg Vitamin 
C Excreted 
on Admission 

Mg Vitamin 
C Excreted 
after Test 
Dose before 
Feeding Cevi- 
tamic Acid 

Effect of Feed- 
ing Cevitamic 
Acid on 3 hr 
Excretion Fol- 
lowing Test 
Dose 

Remarks 

3 hr 

21 hr 

3 hr 

21 hr 

Mg 

Fed 

Mg 

Excreted 

20 

33 

■ 


R 

1400 

4550 

6100 

15 5 

57 

86 

Given intiavenously up to 3600 mg 

21 

2 2 


1 3 

I 

800 

2200 

4000 

1 4 

33 

80 

Given intravenously up to 3300 mg 

22 

not 

done 

■ 

■ 

2500 

34 

*Had taken orange juice for 1 week before 
tests Cevitamic acid given orally 

23 

m 

8 2 


12 9 

2700 

95 

Cevitamic acid given orally 

24 

B 

■ 

0 

■ 

2000 

0 

Cevitamic acid given orally — never ex 
creted any in urine but symptoms 
cleared 

25 

2 0 

62 

Tr 

0 

s 


Left hospital 

26-1 

04 

3 0 

05 

■ 

■ 

16 5 

33 2 

First study done in clinic 

Cevitamic acid always given orally 

26-2 

0 7 

1 5 

03 

■ 

2600 

32 0 

2nd study after interval of 6 weeks with 
no cevitamic acid 

27 

03 

0 

1 0 

0 

2000 

6660 

28 3 

59 2 

Cevitamic acid given orally 

28 

02 

1 

■ 

23 9 

900 

1700 

19 0 

70 8 

Clinic pt had taken orange juice for 1 
week before tests 

Cevitamic acid given oralh 
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Table V — Continued 


Case 

No 

Mg Vitamin 
C Excreted 
on Admission 

Mg Vitamin 
C Excreted 
after Test 
Dose before 
Feeding Cevi- 
tamic Acid 

Effect of Feed- 
ing Cevitamic 
Acid on 3 hr 
Excretion Fol- 
lowing Test 
Dose 

Remarks 

3 hr 

21 hr 

3 hr 

21 hr 

Mg 

Fed 

Mg 

Excreted 

29 

2 0 

■ 

IB 

14 1 

400 

3 3 

Cevitamic acid 500 mg mtravenoush 



Ha 

fell 


800 

1 7 


30 


08 

1 8 

21 5 

1200 

59 

Cevitamic acid given intravenously 

31 

mm 

0 

04 

1 5 

ipa 


3300 mg cevitamic acid given intraven- 






iia 

45 

ouslv, after this, orally 


1 




6700 

55 


32 

0 7 

5 2 

2 3 

66 

1500 

15 

Cevitamic acid all given orally 






3400 

45 







5900 

48 


36 

0 7 

20 

05 

1 83 

1500 

0 3 

Cevitamic acid given orally 

39 

w 


1 4 

M| 

1200 

29 

1500 mg of total amount of cevitamic 


MU 




3100 

35 

acid uere given intrat enously 






4600 

7 7 



Hi 



Wmm 

5600 

14 



1 



M 

6700 

30 

Pt a diabetic 

40 



1 6 


1500 

39 

Pt had coronary occlusion 






2300 

33 







4000 

37 

Cevitamic acid by mouth 






6700 

25 0 


41 



2 4 

8 1 

4600 

32 0 

600 mg intravenously , then oralh 






8600 

50 0 



the smaller test dose gives consistent and accurate results, it is preferable to 
a larger one because m following the excretory lesponse to vitamin C ther- 
apy, there is less chance of saturating the patient when the smaller dose is 
used 

Discussion 

P 10111 these studies it is obvious that normal young adults on a presumablv 
normal diet will excrete varying amounts of vitamin C daily The question 
arises as to what constitutes a normal excretion From our results and the 
lesults of other investigators 1 -* there is apparently a rather wide range 
of excretion in the normal which is naturally influenced by diet In view 
of the difficulties of collecting 24 hour urine specimens and of protecting 
against loss of the \ ltannn in urines collected o\er a long period of time, we 
ha%e attempted to e\ aluate the significance of the excretion for a three hour 
period after an intra\enous test dose of cevitamic acid The three hour ex- 
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Fig 1 Case 39 The three hour excretion tests befoie and after the administration of 

cevitamic acid 

cretton on diet alone may be fairly low in noimal individuals If, how- 
ever, one studies the three hour excretion following an intravenous test dose 
of 100 mg of cevitamic acid, the difference m excretion between normal 
subjects, scorbutic subjects and subjects on a low vitamin C diet is quite 
definite Of the 12 normal subjects studied prior to feeding any additional 
vitamin C, 11 excreted more than 32 per cent of the injected vitamin in three 
hours Of the three subnutrition subjects all excreted less than 15 per cent 
m three hours and m the subjects with scurvy, excluding cases 22 and 28 
who had been receiving orange juice prior to the original test, all excreted 
less than 5 per cent in three hours These results were consistent with the 
24 hour excretion It seems reasonable, therefore, to suggest that the ex- 
cretion of vitamin C following an intravenous test dose of 100 mg can serve 
as an index of whether or not the subject is deficient m vitamin C 

The results of feeding \itamm C to these three groups of patients bring 
out the fact that the normal subjects excreting less than 80 per cent of the 
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miected \itamin in three hours can be stimulated to excrete larger amounts 
following the feeding of vitamin C One may infer that vlien more than 
70 per cent of the injected vitamin is excreted in three hours, the tissues ot 
the individual are well saturated with the vitamin This does not mean, 
however, that complete saturation of the tissues is necessary in an individual 
m order to have a normal state of vitamin C nutrition 

The subjects on the low vitamin C diets responded vers promptly to the 
feeding of vitamin C and their three hour excretion reached the normal level 
after the feeding of 1000 mg of cevitamic acid In this respect they show 
again the difference between subnutrition and absolute deficiency of vitamin 
C The scorbutic patients required much larger doses before their three 
hour excretion test fell within a normal range In fact in some instances this 
did not occur during the period of these observations 

The diets of the subnutrition cases are the ones of most interest in the 
field of nutrition The three subjects studied were medical students and 
their diets were low m fresh fruit and m uncooked vegetables Practically 
none of these men took any oranges and only occasionally an apple Their 
response to the feeding of cevitamic acid suggests that their tissue reserves 
of the vitamin were low, but apparently had not reached the stage where 
any demonstrable clinical or pathological effect could be found The capil- 
lary resistance m two of these subjects was 20 cm and was 40 cm m the 
third subject It is quite likely that pathological changes in the tissues as a 
result of -vitamin C deficiency do not occur until an absolute state of defici- 
ency has existed for some time Youmans and his associates 11 found that 
of 15 subjects whose diets were inadequate in vitamin C, 12 excreted less 
than 20 mg of the vitamin m the urine daily The 24 hour excretions m 
our subnutrition group substantiate these findings 

Of the 22 cases showing symptoms of scurvy, only six cases were un- 
complicated by other diseases This brings up the fact that Mtannn C 
deficiency is probably seldom uncomplicated and that other pathological 
states may increase the vitamin C requirement of the individual Admin- 
istration of cevitamic acid improved the clinical sjmptoms in all cases, in 
several cases this improvement was apparent before the excretory test had 
reached the normal lev el 


Summary 

1 The three hour urinary excretion of vitamin C before and after an 
intravenous test dose of 100 mg of cevitamic acid was studied m a group 
of 12 normal adults, 3 normal individuals on diets low m vitamin C and 
22 cases of scurvj 

2 The three and 21 hour excretion was studied in the same group 
after an intravenous test dose of 100 mg of cevitamic acid and the intra- 
venous test dose was repeated in all three groups following the feeding of 
cev itamic acid 
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3 Following the intravenous test dose the 12 normal subjects excreted 
an average of nioie than 40 per cent of the injected vitamin within tluee 
hours The exti ernes were 24 to 82 mg The three subnutrition cases 
excreted 5 to 14 mg The cases with scurvy excreted from 0 to 5 mg 

4 Following the feeding of 1000 mg of cevitamic acid to the sub- 
nutrition subjects, the three hour excretion rose to the normal level after 
the test dose In order to increase the urinary excretion to the noi mal level 
m the patients with scur\y much larger amounts of the vitamin had to be 
fed In the normal group the feeding of cevitamic acid in small doses 
increased the vitamin C excretion above the original level 

5 Excietion tests were also done following an mtiavenous test dose of 
500 mg of cevitamic acid m normal and scorbutic subjects The normals 
excieted an average of 55 8 pei cent, the scorbutic patients an average of 7 
per cent of the injected vitamin 

6 As a lesult of these observations it is suggested that the urinai y 
excretion of vitamin C following an mtiavenous test dose of 100 mg of 
cevitamic acid will serve as an index of vitamin C deficiency oi subnutrition 
and as a guide to show the degree of saturation of the tissues following the 
feeding of cevitamic acid 
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PEPTIC ULCER THE EFFECT OF THE ADMINIS- 
TRATION OF BILE ON THE BEHAVIOR OF 
THE DISEASE ~ 

By Edward S Emery, Jr , MD, and Maurice A Schnitker, M D , 

Boston, Massachusetts 

Two reasons prompted us to administer bile to patients with peptic ulcer 
the evidence from experiments with animals that ulceration of the stomach 
or duodenum may follow the diversion of bile from the duodenum, and 
certain other evidence which suggests that the disease may result from some 
type of deficiency 

Numerous studies have been reported in which ulceration has developed 
after interference with the normal secretions in the duodenum A review 
of the literature on this subject has been published by us in two previous 
articles l ’ 2 and will not be repeated here Briefly, the various experimental 
methods that have been most successful m producing peptic ulcerations m 
animals, usually dogs, have involved side-tracking 01 shutting off the flow 
of bile or pancreatic juice to the duodenum, or damaging the liver, as by 
chemical poisons, cinchophen, etc These studies may be divided into three 
groups 

(1) Experiments which have severed the duodenum from the stomach, 
and in this way prevented a normal mixing of hydrochloric acid with the 
duodenal secretions, succus entericus, bile and pancreatic juice 

(2) Experiments which hate diverted only one of these three secretions 

(3) Experiments which have caused damage to the liver 

In addition, there have been observations, both in animals and m man, 
of spontaneous ulceration in association with a diseased liver 

The experimental work included under groups 1 and 2 was inspired by 
the conception that ulcer might be the result of a defect in the process of 
neutralization of the gastric juice by regurgitated alkaline duodenal contents 
The results of this work support the contention that unneutrahzed hydro- 
chloric acid can damage the mucous membrane However, it is difficult to 
apply the interpretation of these results to an explanation of the cause of 
ulcer in man One cannot consider the damaging eftect of the acid without 
considering the resistance of the mucous membrane to that effect Indeed, 
most investigators have felt that trauma and the resistance of the mucous 
membrane are important factors in determining whether these expenmental 
ulceis detelop As these complex experiments were carried on, it was found 
that tying off either the biliary or pancreatic ducts might be followed by the 
development of an ulcer A question then naturally arose as to which was 

*Recened lor publication Ma\ 21, 1937 

r rom The Medical Clinic of the Peter Bent Brigham Hospital 

2007 



2008 EDWARD S EMERY, JR , AND MAURICE A SCHNITKER 

the more important of the two On this question various observers have 
disagreed Ivy and Fauley, 3 Elman and Hartman 4 have found a high 
incidence of ulcer formation in animals following mteiference with the 
normal flow of pancreatic juice into the duodenum Conversely, Kapsi- 
now, 5 Weiss and Hubster, 0 Berg and Jobling, 7 Bollman and Mann, 8 and 
others have found a higher percentage of ulcer formation following inter- 
ference with the normal flow of bile Berg and Zucker, 9 and Berg 10 com- 
paring the frequency with which ulceis followed the diveision of bile or 
pancreatic juice found the greater incidence of ulcer formation after the 
exclusion of bile 

The evidence at present suggests that the loss of bile is the more mi- 
poitant of the two Stiengthenmg this idea is the recent work repoited by 
Blanck 11 in which ulceis developed in five of eight dogs aftei the complete 
external drainage of bile Moreovei, he claims to have prevented the de- 
velopment of ulceious lesions in thiee other dogs similaily treated by refeed- 
ing the bile drained off It is unfortunate that aftei the lesions developed, 
he did not attempt to bring about then healing by the administration of bile 
It is evident that the lack of either bile oi panci eatic juice in the duodenum, 
or the loss of these substances will frequently result in the formation of an 
ulcer in experimental animals But, the explanation that these lesions are 
the result of an inadequate neutralization of the gastric juice seems to rest 
on insecure evidence Certainly, this explanation cannot easily be applied 
to the behavior of ulcer in man 

Our present knowledge about peptic ulcer logically divides our theories 
on its etiology into two groups ( 1 ) that peptic ulcer is due to the destruct- 
ive effect of hydrochloric acid on a normal mucous membiane, or (2) that 
the disease results from a local decreased resistance of the tissues to peptic 
activity of the gastric juice Theie is undoubted evidence, both experi- 
mental and clinical, that peptic activity plays a role m the development of 
ulcerous lesions (Mann and Williamson, 13 Matthews and Dragstedt, 1 ” 
Lindau, 11 and others) Howevei, theie is no evidence that it is the sole 
cause of the lesion If the ulcer is associated with the hydrochloric acid, 
changes in the activity of the ulcer must be associated with a change eithei 
in the acid, or in the resistance of the tissues to the damaging or corrosive 
effect of that acid There is no evidence that the quality of the human 
gastric juice vanes with a change in the state of the ulcer which would seem 
inevitable if the destructive effect of the juice v ere the important factor in 
the der elopment of the lesion Recently, Schmtker and Evans 1 ” have re- 
ported that there is no change in the quality or quantity of human gastric 
juice from the period of a preulcerous state to the time when an active lesion 
could be demonstrated Moreo\er, there are a sufficient number of cases of 
ulcer with low acid values to make it seem probable that peptic ulcer in man 
depends upon something other than, or in addition to, the destructive effect 
of the hjdrochloric acid The progressne susceptibility of the lower in- 
testine to the corrosne effect of the gastric juice suggests the importance of 
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the normal resistance of the tissues to this damaging influence Also, it is 
difficult to believe that the factor of safety in the mechanism for neutraliza- 
tion of the hydrochloric acid is so slight that a diveision of either one of 
the alkaline juices is sufficient to leave the duodenal mucous membrane un- 
protected 

The other theories, such as the neurogenic, vascular, and infectious fall 
into the second group, implying a decreased tissue resistance These 
theories are based more upon clinical observation than upon experimental 
work The experimental ulcers which most resemble those found in man 
haie been produced only by technics sinnlai to or related to the Mann- 
Wilhamson operation This does not lend support to the neurogenic, vas- 
cular, or infectious theories 

That a deficiency of some kind ma) be the cause of ulcer is a possibility 
which has received little attention, although there is much in the behavior 
of the disease to make tenable such an hypothesis The clinical behavior of 
the disease is comparable in many ways to that of pernicious anemia, which 
is also chronic, passing through alternating cycles of activity and quiescence, 
and being influenced by emotion, fatigue, and infection, similarly to ulcer 
All the experimental work based on the operative principle stressed by Mann 
and Williamson, of necessity interferes with the normal physiology of the 
gastrointestinal tract There has not been excluded the possibility that the 
tormation of ulcer may depend upon a disturbance in digestion which re- 
sults in a deficiency The fact that a diversion of any of the secretions 
found in the duodenum will produce an ulcer, favors the idea that a dis- 
turbance in digestion is the cause of the disorder as much as, if not more, 
than it favors the theory of failure in neutralization of the gastric juice 
as a causative factor Supporting this idea of “ deficiency ” are the studies 
cari led out by McClure and Huntsmger 10 in which they found that in 8 of 
12 patients with symptoms of an uncomplicated duodenal ulcer, the biliary 
fraction was “ decidedly abnormal,” particularly with respect to the bile 
acids 

In summary, theiefore, we have been led to administer bile to patients 
with peptic ulcer because of the leports in the literature of instances in which 
lesions of the gastric or duodenal mucosa hace been associated both m ani- 
mals and in man with interferences with the normal flow of bile into the 
duodenum , because the absence of bile seems to be more important than loss 
of pancreatic juice in the formation of ulcer, because peptic ulcer may be 
considered a type of “ deficiency ” disorder in which a loss of the protective 
mechanism of the duodenal mucosa allows ulcers to develop, and, because 
studies of the bile haie shown an abnormality in cases of duodenal ulcer 

The administration of bile to patients with gastric complaints, or even 
peptic ulcer, is not new, although at the present time there is much more 
experimental and clinical data to suggest and warrant its use than was 
available to the prewous experimenters About 1913, Palfrey 17 m this 
country, and Glacssnei m Germany discussed the treatment of peptic 
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ulcer with the use of bile Both writers 1 eported symptomatic improvement 
m their cases Jarno 18 in 1926 and Thom 20 in 1932 have also discussed 
the effect on patients of a preparation called “ salvacid ” According to 
Thom this preparation contains fel tauri sicca, Thujoncholylglyzm, acety- 
loglycochohc acid, together with calcium carbonate and sodium bicaibonate 

Observations 

Based on these consideiations we began the administration of desic- 
cated ox bile to patients with peptic ulcei in Januaiy 1934 and continued its 
use ovei a peiiod of two yeais We wished to use a product of bile which 
would be convenient to give and at the same time would be as similar to 
fresh bile as possible Because the model ately high temperature to which 
the usual preparations of bile aie subjected might change the quality of its 
ingredients, we asked the Burroughs and Wellcome Company for sug- 
gestions to overcome this difficulty Aftei some study their laboratory 
found that by mixing the bile with exhausted licorice loot one could dry 
the pi eparation at a temperature below 38 degi ees centigi ade They gave 
us enough of this material to cairy out the study reported herein We 
should like to take this opportunity to expiess oui appreciation of the co- 
operation and many courtesies extended by the various members of the 
company 

The bile was enclosed in gelatin capsules containing 0 3 gram, 0 5 gram, 
and 0 75 giam The larger capsules pioved unsatisfactory because some 
of the patients found them difficult to swallow Ultimately, we used only 
the 0 3 gram capsules 

It was difficult to know how much bile should be given in treating these 
patients As previously stated, if peptic ulcer depends upon a disturbance in 
the biliary secretions, this disturbance may be in the nature of a quantitative 
oi of a qualitative abnormality Except foi the work of McClure and 
Huntsmger, which suggests that a qualitative diffei ence occurs m the bile of 
patients with ulcei, there is little information on the subject We had no 
other choice than to give as much as a patient could tolerate Before be- 
ginning the treatment of patients with ulcer, we determined the amount of 
bile that could be tolerated by individuals with no gastrointestinal disease 
Eighteen such patients who were on the medical wards of the Peter Bent 
Brigham Hospital were given increasing amounts of bile It was found 
that individual patients varied in the amount which they could tolerate 
On the average these peisons could take 3 0 grams of our material a day 
if given in divided doses A few were able to tolerate 4 0 grams but some 
were upset by 2 5 grams The ill-effects consisted of anorexia, nausea and 
slight diai rhea Occasionally a patient complained of slight epigastric 
burning We utilized these data to establish an upper limit of dosage of 3 0 
grams per da) in oui patients with ulcer, and attempted wdienever possible 
to give this maximum amount Ncarl) all the patients w r ere able to take 
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daily a dosage of two capsules of 0 3 gram of bile ever) two hours for five 
doses 

Altogether we have treated 40 patients with peptic ulcer As estab- 
lished by the roentgen-ray, four had gastric ulcers, 32 had duodenal ulcers, 
and four had both All the patients were seen and followed in the gastro- 
intestinal clinic of the out-door department of this hospital, and except for 
one or two 'instances, they were ambulatory throughout the course of treat- 
ment The duration of symptoms varied from 1 month to 25 )ears, with 
an average of 5 7 years Ten of the group had leceived no previous treat- 
ment, whereas the others had been given various types of ulcer therapy We 
endeavored to limit the treatment to therapy with bile only, but this was not 
always possible Based on this fact, the 40 cases have been divided into 
two gioups (1) those whose theiapy consisted of bile only, and (2) those 
who received some alkaline treatment in addition to the bile Both groups 
were given a normal diet It seemed wise to give these patients some kind 
of menu in order to guard against foolish excesses Having used this diet 
for many years, we know that it will not of itself control the symptoms 
of tjlcer 

A few patients complained of epigastric burning shortly after the in- 
gestion of a capsule We found this could be eliminated by the use of a 
full glass of water at the time the capsules were taken 

Gioup 1 — Patients Tieatcd ■with Bile Alone There were 23 patients 
who weie treated with bile alone These individuals had had symptoms 
of ulcer from 1 to 22 yeais, with an average of 4 5 years The duration of 
treatment varied from one week to two years (average 6 18 mos ), depend- 
ing upon the results and the degree of cooperation obtained The treat- 
ment in all instances was continuous None of the patients was treated 
longer than two years The results have been classified into four groups 
The fust consists of seven patients who had “excellent” results (Fol- 
lowed foi an average of 7 1 / 2 mos ) These individuals were promptly re- 
lieved of all symptoms and continued to be free from complaints throughout 
the course of their treatment with bile The second group comprises seven 
cases that had “ good ” results, with definite amelioration of then discom- 
fort , they did have, from time to time, mild symptoms that could be recog- 
nized as coming from 'the ulcei (This group was followed for an average 
of 7 A nios ) In the third group veie three patients who had “ fair” re- 
sults, that is, they had less trouble than before the treatment was begun, but 
the results were not satisfactory fiom the point of Mew of either the patient 
01 ourselves (These were followed foi an average of 6 V 2 mos ) I 11 the 

fourth group were six patients who are classified as “ failures” in that they 
did not receive any benefit whate\er Some of these refused to follow the 
treatment long enough for us to judge whether they would have received 
any improvement if the treatment had been continued longer (These were 
followed for an average of 2% mos ; 
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As in all chionic diseases, the evaluation of the effect of theiapy is veiy 
difficult m peptic ulcei Our results would imply that bile is not a specific 
cure for the disease However, as we followed these cases, the results 
weie so sti iking in certain individuals that they seemed worthy of a careful 
analysis 1 he fii st thought which occui 1 ed to us was that the difference in 
results might be due to psychotherapy, a most impoitant factoi in the in- 
stitution of any new foim of treatment We tried to avoid enthusiastic 
suggestions as much as possible In addition, we attempted to classify these 
patients accoiding to tempei aments, without finding any sti iking differences 
m the groups We could not convince oui selves that the difference in le- 
sults could be explained on this basis, and, if a psychic influence played a 
role, we wei e not able to detect it 

The factoi of previous theiapy foi the ulcei was consideied next as of 
possible significance Of the seven patients who had “ excellent ” results, 
six had received no previous kind of tieatment From the seven with 
“ good ” lesults, three had had no pievious ulcer therapy The nine patients 
who had only “ fan ” lesults 01 had failed to leceive any benefit, had all had 
some kind of other tieatment foi the ulcer This would suggest that the 
oppoitunity to compaie the effectiveness of two kinds of treatment tended to 
make the patients with the pievious therapy less satisfied with the bile tieat- 
ment Possibly, these patients weie moie than noimally lesistant to any 
form of treatment 

An attempt to coi relate the lesults with the seventy of the process has 
not been enlightening 

The range of acidity as detei mined by gastnc analysis in the four groups 
was surprisingly constant The average for the highest acidities was as 
follows 


Excellent ” 

Free Acid 

44°— Total 

Acid 

55° 

Good ” 

f f u 

49° “ 


65° 

Fair ” 

a << 

42° — “ 

u 

58° 

Failures ” 

it If 

53° — “ 

a 

67° 


The incidence of night pain, which is thought by many to be an index 
of secretion, was the same in the four groups 

Gastric analyses weie obtained befoie and aftei the theiapy in nine 
patients of this group who had been treated with bile alone It is of interest, 
although its significance is not dear, that the gastnc acidity was greater in 
all but two of these patients after they had received bile for some time 
This w r as true of three patients w r ho had “ excellent ” results, as w r ell as of 
the others 

Other comparatne studies do not show' any essential difference in the 
relative scverit} of the disease in patients who had poor results and in those 
who had satisfactory results The duration of symptoms before the treat- 
ment with bile w r as essentially the same in all gioups, an avuage of about 
4 5 years The incidence of such complicating symptoms as nausea, i omit- 
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ing, and bleeding, was likewise similai in the various groups The only 
observation that might suggest a difference m severity was the incidence of 
seasonal attacks Six of the seven patients who had “ excellent ” results 
had definite seasonal attacks of pam, and under bile therapy these patients 
went without symptoms through the time of year when they expected an 
attack Five of the seven who had “ good ” results had seasonal attacks 
of pam and foui of the five were carried thiough successfully with bile 
In conti ast to this, only two of the nine patients who had pooi results with 
the bile treatment had a seasonal occurrence of ulcer s> mptoms and neither 
of these two was relieved The incidence of seasonal occurrence of symp- 
toms, then, is the most striking difference between the patients who received 
satisfactory results and those who did not We are not prepared to say on 
what this diffeience rests 

Gioup 2 — Patients Treated With Bile 7 ogethei With Some Alkali 
There weie 17 patients who received an alkaline Sippy powder (calcium 
carbonate 0 6 gram, sodium bicarbonate 2 0 giams) after each meal, in 
other wouls, three powdeis a day, in addition to the bile capsules Some 
of them also took a half glass of milk and cream once between meals, that 
is twice a day It seems necessary to discuss these patients in a separate 
group because they weie leceiving moie than one type of therapy and foi 
that leason the results were more difficult to evaluate The additional 
powdeis weie given in most instances because the bile was not giving com- 
plete relief of symptoms, or because a few lequested them from fear that 
ulcer symptoms might letuin The nnlk was given to those few who re- 
quested it inasmuch as they liked the habit of a foienoon and afternoon 
di ink 

This group was followed fiom 1 to 12 months (average 6 2 months) 
The length of obseivation was correlated to some degree with the response 
to theiapy On the whole these cases did not do as well as those on bile 
alone Howevei, we haie classified them under the same criteria as the 
group treated with bile only 

(1) Two patients had “ excellent ” results over a period of 10 5 months 
observation (2) Five patients had “ good” results over an average period 
of eight months (3) Six patients had “ fan ” results o\ er a similar period 
of observation, and (4) Four patients were “ failures ” remaining under 
ti eatment only six to eight weeks 

Reasons for the difference in results m this group were as difficult to 
detect as m those who recened bile alone The duration of s> mptoms 

before ti eatment was as follows “ excellent ” — 6 years, “ good ” 6 years , 

“fair”— 5 5 years, “ failure ”—12 5 years The average for the group 
is about / 5 j ears All but one of these patients had received a previous 
treatment for ulcei , the one exception fell into the group of “ failures ” 
the difference m lesults m this instance cannot be attributed to a com- 
panson between the effectiveness of bile and the previous tjpe of therapy 
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An attempt to estimate the emotional and nervous reactions of the pa- 
tients in this group casts no light upon the difference m results The gastric 
analyses showed similar findings with the exception of the “ fair ” group, 
m which the acid values wei e distinctly lower The average acid values of 
gastric juice foi these patients were as follows 
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It is sti iking how similar these figures are to those in Gioup 1 Five pa- 
tients in this gi oup treated with bile plus small amounts of alkali had gastric 
analyses done before and after the treatment, without, in this instance, 
any essential change m the values 

Thu teen of these 17 patients had a distinct history of seasonal ulcei 
distress of which eight were carried through this period without symptoms 
It is striking that the four patients in whom treatment failed in this gioup 
had seasonal attacks of symptoms, as opposed to the failuies in Group 1 m 
which only two of nine cases with poor lesults gave 'a seasonal history, the 
othei seven having continuous symptoms 

No difference could be elicited between the results on the basis of the 
type of symptoms from which the patient suffered The incidence of night 
pam was about the same m each class and this was true also of the incidence 
of bleeding 

Discussion 

It may be stated as almost an axiom, and certainly as an impression from 
observations, that one can feed patients zuith ulcer disease almost anything 
and a ceitain numbei will iLSpond favoiably The literature reports good 
results from numerous and diverse methods of treatment These good re- 
sults may be explained by the fact, as pointed out by Emery and Monroe, 21 
that a spontaneous alleviation of symptoms may extend over a long period 
of time m as many as 48 per cent of individuals with ulcer Because the 
sjmptoms are easily controlled, in most instances, there is only one criterion 
on which to judge results That is the prevention of a relapse Unfor- 
tunate^ , we have no other method of judging the effectiveness of therapy 
in this disease, as we have in pernicious anemia, in which the increased num- 
ber of reticulocytes is an index of the response to treatment 

From the results obtained in the treatment of these 40 patients with 
peptic ulcer, we must conclude that desiccated ox bile is not a specific cure 
for the disease A satisfactorj result occurred in only 52 5 per cent which 
is not much better than can occur spontaneously This seems to rule out 
a disturbance m the biliary secretion as a cause of peptic ulcer in man 

Iio\\e\er, it is our impression that the administration of bile will re- 
lieve sjmptoms m a definite number of patients, and this impression was 
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strengthened by the prevention of a seasonal recurrence m 73 per cent of 
the patients The mechanism of the favorable effect is not clear It does 
not seem probable that the buffering effect of only 0 3 to 0 6 gram of bile in 
a dose would be sufficient to explain the relief This is supported by ob- 
servations made on two cases in which aspiration of stomach contents was 
done shortly after the ingestion of a capsule of bile In neither instance 
was there noticed an appreciable effect on the gastric acidity Furthermore, 
in none of the cases, whether the responses were good or not, was there a 
reduction in the values of free and total acid in the gastric analyses In 
tact, some of the cases with “ excellent ” results in Group 1 had higher 
values in the gastric analyses after the period of observation with bile than 
before, although they had suffered no symptoms These observations 
forced us to conclude that the beneficial results obtained with this form of 
treatment were probably not due to lowering of the gastric acidity 

It is a common observation that many patients with peptic ulcer tend to 
have constipation The alleviation of this symptom by the bile treatment 
was observed and reported spontaneously by many of the patients Upon 
questioning the others who had not expressed themselves, we found that 
all of them had more regular bowel habits as a result of the treatment, many 
being relieved of a cathartic habit Only one patient developed any symp- 
toms comparable to those experienced by the control cases when we estab- 
lished the dosage of the material Only one other individual developed 
diarrhea at any time, and it was promptly relieved by a slight reduction in 
the dose and the patient continued free of ulcer symptoms We have found 
that the ability of bile to relieve symptoms is useful m those patients who 
have kidney disease oi renal calculi m addition to an ulcer, m whom one may 
hesitate to push alkaline therapy There were two patients in this series 
fiom whom renal calculi had been removed Both patients were given only 
bile They both responded very well and remained free of ulcer distress 
foi over a year during which they have been followed 

We have pointed out prenously 15 that there is no necessary correlation 
between the pain of ulcer disease and the roentgen-ray^ demonstration of a 
crater This is again illustrated by three of the patients in Group 1 who 
were treated with bile alone All three had responded well to the treatment 
Some six to eight months aftei the initial roentgen-ray demonstration of a 
crater in the duodenum and the institution of bile therapy, repeat gastro- 
intestinal studies were can led out Although these three patients had been 
fiee from ulcer symptoms for these months, barium studies revealed a 
crater still present Subsequent observation and studies have adequately 
shown that these were not instances of carcinoma 

Although bile was adnnnisteied to these patients m older to learn its 
effect on the disease of ulcer, certain other observations were made With 
the piesent universal interest in the study of hypertension and of means for 
Us treatment, bile therapy too has been suggested *■ as a method of low ermg 
the blood pressure We obsen ed the blood pressure m six patients w ith 
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hypertension The ingestion of 2 0 to 3 0 giams daily of oui preparation 
caused no changes in the blood pressure level that could not be accounted 
for by the normal daily variations There was no lowering of blood pres- 
sure in a few cases without hypertension 

It has been reported 2a ’ 24 that perhaps an excess of bilirubin in the cir- 
culation or an increased amount of bile salts in the blood, or both, accounts 
for the analgesic effect of jaundice on the symptoms of arthritis Because 
of this observation, Sidel and Abrams have given bile salts to patients with 
arthritis with some gratifying results We had under observation for ulcei, 
one patient who had a moderate degree of infectious arthritis, to whom we 
gave the bile therapy His ulcei symptoms responded fairly well but his 
joint pains remained unchanged 

Summary and Conclusions 

Experimental peptic ulcers in animals which appear similar to those 
occurring in man have followed interference with the flow of bile into the 
duodenum oi damage to the liver In man, ulcers have been observed asso- 
ciated with liver disease, and in a few instances qualitative abnoimalities in 
the bile have been leported in cases of duodenal ulcer These facts, plus the 
hypothesis that a deficiency may be the important factor m the disease of 
ulcer, prompted us to administer desiccated ox bile to patients with peptic 
ulcer 

A total of 40 patients with ulcer has been treated with bile over periods 
as long as 'two years Foui patients had gastric ulcers, 32 had duodenal 
lesions, and four had both The 40 cases were divided into two groups 
(1) 23 patients who weie treated with bile only, and (2) 17 patients who 
received some alkaline treatment in addition to the bile 

The results from this tieatment were as follows Nine patients (22 pei 
cent) had “excellent” results, 12 patients (30 per cent) had “good” 
results, 9 patients (22 per cent) had “ fair” results, and 10 patients (25 
per cent) were “ failures ” These figures aie such as to exclude desiccated 
ox bile as a specific cure for the disease Howevei, bile may be useful as 
a means of relieving the symptoms of certain patients, in whom the use of 
alkalies is contraindicated 
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EXERCISE TESTS AND THE ELECTROCARDIO- 
GRAPH IN THE STUDY OF ANGINA 
PECTORIS ! 

By Morris E Missvl, M D , 1- A C P , Roclicstci , N Y 

Despitl the high incidence of angina pectoi is ! and its vai led causes, a 
relatively laige number of patients, after most careful loutme physical ex- 
amination, roentgenological investigations, and routine electrocardiographic 
studies (including chest leads) yield findings within noimal 01 nearly nor- 
mal limits In such cases the diagnosis must be made upon the description 
of symptoms obtained f 1 om the patient Accoi ding to Bui nett 1 one-third 
of the patients, and according to the expenence of Paul D White 2 20 to 25 
per cent of the patients having angina pectoris fall within this group 

In maity instances the history is so tvpical that a diagnosis of angina 
pectoris may be made with fair certainty in spite of the absence of objective 
findings However, where the physician is confronted with the possibility 
of such a serious clinical entity, and especially where anxiety, fear, oi sug- 
gestion are confusing factors, the desirability of objective evidence will be 
leadily admitted Such information is also impoitant where atypical symp- 
toms confuse the diagnosis In addition to pitfalls in diagnosis, there aie 
difficulties m estimating accurately the seventy of this disease, the progress 
of the condition, and the results of therapy, all of which make objective evi- 
dence the more desirable 

In an attempt to supply this need w r e have been studying the effect of 
measured amounts of exercise on the symptoms and electiocardiogiams of a 
number of patients In some of the subjects the diagnosis was previously 
uncertain, in otheis a diagnosis of angina pectoris had been made un- 
equivocally Before describing our method and results, it wall be profitable 
to examine the w'ork already done m this field 

Transient changes in the electrocauhogram have been descnbed by vari- 
ous mvestigatoi s 3 ““° during spontaneous as w’ell as induced attacks of angina 
pectoris Most of the de c Ciibevt cmuigto ha»e concerned the direction of the 
T-waves, and the relationship of the RT oi ST intei val to the iso-electric 
line Other subjects have shown, eithei alone or m conjunction with the 
abov exchanges, tiansient bundle branch block (Bousfield"), transient au- 
riciyar fibrillation (Parkinson and Bedford”, Arrilaga 32 ), prematuie con- 
tractions (Hall 8 ), lowering of the QRS voltages, and inversion of the 
T-waves (Vela 1 ") 

' * Received for publication September 20 1937 

From the Department of Medicine, Umversitj of Rochester, School of Medicine and 
Dentistry and the Strong Memorial and Rochester Municipal Hospitals, and the Cardiac 
Clinic Rochester General Hospital, Rochester, N Y 

t We have considered angina pectoris to be a sjmptom due to deficient circulation of 
the mv ocardium, rather than a disease entitj in itself 
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Siegel and Fell 10 have shown that such changes m the electrocardio- 
grams do not accompany pain arising from other causes such as uterine 
conti actions in labor or from gall-bladder or renal colic In one patient 
with a gastnc ulcer and paroxysmal epigastric pain, slight depression of the 
T-wave occurred, which varied m successive beats and was perhaps related 
to changes in the axis of the heart 

Whitten and Herndon 14 have caiefully analyzed a series of 50 noimal 
controls, 15 cases of angina pectoris, and a small series of patients with 
heart disease othei than angina pectous This woik included a study of 
electiocaidiograms (conventional three leads) taken at rest and immedi- 
ately after exercise Eight (53 per cent) of their 15 angina pectoris pa- 
tients showed some of the following changes in the electrocardiograms which 
were not seen m the two control groups 

“ (a) Upright T t and T, became inverted, 

( b ) Inverted T 2 became upright (Also in angina group that did not de- 
velop pain on test \ xertion) , 

(c) Uso-electric T became upright (Also m angma group that did not 

develop pain on exertion) , 

( d ) Upright T> became diphasic , 

(e) Development of upward convexity of the RS-T interval ending m an 
inverted T (Coronary T-wave) , 

(/) Increase m the “ positivity ” of the RS-T- of more than 0 1 mm 
produced by exercise m an already elevated RS-T, , 

( g ) The only Q greater than 1 0 mm in amplitude that disappeared on 
exercise w r as in the angina group ” 

Many who have woiked in this field have commented that m some of the 
normal subjects after such strenuous exertion as marathon running, there 
may occur a depression of RT, and RT 2 , or RT 2 and RT 3 to as much as 
1 0 mm below the iso-electric line This finding frequently occurs during 
attacks of angina pectoris However, there is a tremendous discrepancy be- 
tween the amounts of work required to produce such changes m these two 
groups of subjects, and furthermore, the underlying mechanism is probably 
the same, namely myocardial anoxemia 

Wood and Wolferth " described transient changes after exercise in the 
RT inteivals and T-waves of 15 (50 per cent) of the 30 cases of angina 
pectoris, Goldhammer and Scherf 17 reported similar changes in 30 (75 pei 
cent) of 40 patients with angina pectoris , and Duchosal and Henny 0 found 
the test positive m 11 (58 per cent) of 19 true cases, doubtful in one, and 
negative in seven cases of angina pectoris These last workers observed the 
test to be positive m seven of 24 doubtful cases of angina pectoris, doubtful 
m foui, and negative m 13 cases 

It will be observed that a considerable percentage of seemingly tvpical 
cases in each of the above series showed negative electrocardiographic (3 
lead) tests aftei exercise Possible explanations are (1) insufficient exer- 
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else m those who did not develop pain, (2) mechanisms other than anoxemia 
being factors, or (3) the possibility that the process was m so-called “ silent 
areas ” not reflected m the conventional three leads It occurred to us that 
additional information might be obtained from a study of the effect of exer- 
cise on the chest leads as well as on the conventional three leads 

So far as we have been able to learn from a survey of the bteiature, 
Katz and Landt 18 are the only woikers who have studied the effect of exer- 
cise on the chest leads as well as the conventional three leads Personal 
communications 21,22 from some of the workers m this field indicate that no 
work has yet been published on the effect of exercise on the chest leads of 
normal subjects The series of Katz and Landt consisted of 20 ambulatory 
angina pectoris patients They found transient changes in the chest leads in 
11 of the 20 patients, in two of this group the changes occuired m the chest 
lead alone, in the othei nine patients changes occurred in all four leads 
That the amount of exercise (dumb-bell swinging while recumbent) ma) 
have been insufficient is suggested by the fact that pain occurred in only 13 
of the 20 subjects Aftei reviewing their tables, we remain of the opinion 
that some of the changes they have described aie not typical of angina 
pectons According to out own experience ceitain of these changes may 
occur m the electrocardiograms of normal subjects after exeicise We 
refer especially to the deepening of the normally mveitecl T-wave m the 
chest lead Likewise, a slight depression of the RT interval may occur m 
any lead of some few of the normal subjects , even to 1 0 mm (V5o millivolt) 
below the iso-electric line 

We have been able to confirm the experience of most of the othei woik- 
ers 3-20 in this field concerning the significance of transient inversion of an 
upright Ti and T = , or an upright T 2 and T», and/or significant changes oc- 
curring in the ST segments, after exeicise, m the electi ocardiogi ams of sub- 
lets with known or suspected angina pectoi is We are convinced that these 
changes do not occur in normal subjects and that these findings must be con- 
sidered positive evidence of myocardial ischemia Moreover, our studies of 


the chest leads of angina pectoris patients after exercise have led us to be- 
lieve that the same significance must he given to a shift of the RT segment 
ai th\ncgatwc direction or the tempo) aiy di sappeai mice of the Q-zvave hi 
tins Rty, o) a change fiom a nonnally positive T-zvavc to a negative one 
These Oq n g es have nevei been seen in our noimal subjects In the series 
of Katzjpd Landt 18 the upward (negative) shift of the RT in the chest 
lead occU\i f our times m 20 tests three times with changes m the conven- 
tional leal and once alone Whitten and Herndon 14 found one patient 
among 1 Ath angina pectoris in whom a Q-wave in the conventional leads 
greater t q mm m amplitude disappeared after exercise 

We are \laboratmg with Drs Grant Otis and Toseph K Bradford in a 
study 1 Vet of exercise on the chest lead as well as on the conventional 

leads of a S r \ Q f norm al subjects This work will form the basis of an- 
oubhea^ 
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So far we have studied the effect of exercise on the conventional as well 
as Lead V of a group of 40 normal individuals varying in ages from 20 to 
55 After such exertion as rapidly ascending from three to six flights of 
stairs, we have noted m addition to the temporary increase m rate the fol- 
lowing transient changes in the electrocardiograms In some, the T-waves 
increased in voltage, m others, they decreased A few showed changes in 
the RT intervals in the negative direction to 1 0 mm below the iso-electric 
line A few showed slight changes in the electrical axis In none of these 
subjects was the direction of the T-wave changed, nor did we find any of the 
changes in the chest lead described in our angina pectoris patients during 
induced attacks of pam 

Method or Study 

Any method used for the study of pam and other symptoms in patients 
with coronary disease or allied conditions of myocardial ischemia should be 
reasonably accurate and as nearly free as possible from untoward effects 

Such a method of study we believe available in the use of the so-called 
“ Standard Two-Step,” utilized originally by Master and Oppenheimer 23 in 
a study of the response of pulse and blood pressure to a standard amount of 
exercise It was used later by Riseman and Stern 24 in then studies on the 
amount of work required to produce attacks of angina pectoris 

The apparatus used is a two-step staucase This apparatus has many 
advantages The exercise of walking up and down steps is a familiar one 
and lequires only brief directions The amount of exercise can be readily 
varied and regulated If the patient should develop any symptoms, the ac- 
tivity can be immediately stopped and the patient rested and studied in the 
very room in which the exercise is performed Its comparative mobility, 
low cost, and ease of storage are additional advantages for the physician in 
private practice The number of foot pounds of work performed may be 
estimated roughly by multiplying the patient’s weight by the height of the 
staircase (1% feet) and the number of trips performed (a trip consisting of 
a single ascent and a descent) This is inexact, however, for it ignores the 
work done m descent of the stairs We have been able to confirm by re- 
peated tests the relative constancy of effort required to produce the earliest 
symptom of discomfoit in the individual exercised Patients were never 
told then exercise tolerance In this way the element of suggestion was 
lessened 

In our opinion the temperature of the ordinary office does not vary suffi- 
ciently to affect materially the amount of work necessary to produce dis- 
comfort Wayne and Graybiel 21 also indicate that the temperature of the 
environment is not a v ery important factor Riseman and Stern, however, 
have shown that in some patients a low environmental temperature is prone 
to precipitate pain with less effort This particular point deserves further 
study m view of lecent work indicating the effect of cold on the blood 
pressuie ~ G 
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Riseman and Stern used as their “ end point ” the amount of exercise 
producing sufficient pain to stop the patient Because of our mexpeiience 
with the method and fear of possible danger to the patient, we have taken as 
our “ end point ” (after our first few tests) the earliest discomfort indicated 
spontaneously by the patient ¥ 

* The exact nature of pam production in the heart is not clear From the work of 
Lewis, Pickenng, and Rothschild 2S one learns that the pain following the contraction of 
skeletal muscle during ischemia (tourniquet) is associated with actual dilation of blood 
vessels 

The bulk of experimental work favors the v lew that pam is due to chemical irritants 
arising from reduction or cessation of blood supply Briefly summarized, the evidence for 
the so-called “ ischemia theory ” follows 

(1) Ligation of a coronary artery branch results in changes of electrical potential in 
the area affected and produces characteristic changes in the electrocardiogram 28 30 When 
the arteries studied are onlv clamped, these changes are temporary and are quickly reversed 
upon restoring continuity of the artery 31 * 7 The changes referred to are greater inversion 
of previously negative T-waves in some experiments and the production of a high take-off 
in the ST complex in others In unanesthetized animals objective evidence of pam 
occurs 32 > 33 

(2) Similar electrocardiographic changes occui during attacks of angina pectoris and 
disappear between attacks 3 ’ 20 

Three possibilities present themselves 

(1) That lack of oxygen is itself the stimulus, 

(2) That some condition resulting from anoxemia is the stimulus, 

(3) That irritable substances resulting from the metabolism of muscle, which are not washed 

away for lack of blood, constitute the stimulus 

The theory that pam is related in some way to anoxemia is supported by the following 

(1) Attacks of pain occur in conditions in which the oxygen content of the blood is low 
as in anemia 34 or in carbon monoxide poisoning 35 

(2) Angina pectoris frequently occurs in the presence of aortic insufficiency (low 
diastolic pressure) or in patients known to have had coronary thrombosis 

(3) Attacks of pain can be induced in susceptible subjects by rebreathing low oxygen, 
mixtures or by strenuous exercise which creates a state of anoxemia generally referred to as 
‘‘oxygen debt” 18 36 ' 37 ’ 38 Such attacks have been found to produce characteristic electro- 
cardiographic changes resembling those following coronary occlusion Katz, 32 however, has 
demonstrated that the electrocardiographic changes and production of pain do not necessarily 
go together For in many instances exercise or relatively low oxygen mixtures caused the 
electrocardiographic changes without pam in normal subjects or even in patients with a 
history of anginal attacks 

Lewis 38 2S concluded after studying the development of pain in contracting skeletal 
muscles 

(1) That special metabolic products (P-factor) formed by contracting but not by resting 

muscles stimulate pam endings , 

(2) That the locus of their action is in connective tissue and not within muscle cells, and 

(3) That the chief value of a good circulation resides in its ability to flush these substances 

away and not in its ability to supply oxygen However, Kissm 38 offers evidence that 
oxy r gen lack may be an important factor m the production of pain He observes 
that anoxemia produced by breathing low oxygen mixtures reduced the time necessary 
to produce pam in an exercising limb but the degree of anoxemia had to be rather 
severe in order to become a factor in the production of pain m an exercising muscle 

Katz 32 concludes “ It v\ ould appear that the stimulus for pam is a metabolic product 
'or products) which cm readily diffuse into the blood stream and which can be quickly 
altered in the presence of an adequate supplv of oxygen The accumulation of this product 
is dependent upon the amount and character of the physiological work and the efficiency on 
the one hand, and the quantitv of oxygen and blood supply on the other When this 
substance reaches a concentration above the threshold of the pain end organs, pam results 
The chemical product appears to be acid m character, or at least one that is additive with 
acid substances and is neutralized by alkaline substances In all probability it is some 
substance like lactic acid or phosphoric acid formed during the catabolism of muscular 
activitv 
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Riseman and Stern studied over 500 induced attacks m 57 patients diag- 
nosed as suffering from angina pectoris No untoward effects were dis- 
covered from the exercise or the induced attacks Other factors affecting 
the amount of exercise required to produce pain in a gnen individual were 
found to be excitement, recent ingestion of food, prewous medication (ni- 
trites), recent attacks of pain, and recent exertion Thus far we have 
studied 94 attacks m 40 patients by this method None has experienced an) 
inconvenience or ill effect, and all have expressed willingness to repeat the 
test In ever) instance the s)mptoms lasted less than four minutes and 
disappeared spontaneously 

In addition to determining the amount of exercise necessary to produce 
discomfort m these patients, we have also observed the effect of the exercise 
and resulting pain on the electrocardiogram, conventional three leads as 
well as chest lead The position of electrode on the chest was marked and 
the identical area used in the subsequent tests * In all instances an electro- 
cardiogram was taken after a rest period of 30 to 60 minutes The import- 
ance of this rest period is pointed out by Duchosal and Henny c who made 
the following interesting observation An electrocardiogram was taken 
of a patient after a night’s rest in lied During the next hour and 25 
minutes, the patient was permitted to walk around his bed a few times, fol- 
lowing which he rested 35 minutes Another electrocardiogram was then 
taken No pain occurred during the two hour interval, )et the second elec- 
trocardiogram showed a distinct drop of the T-wave and a slight drop of ST 
when compared with the earlier (basal) electrocardiogram We feel that 
it is desirable to use the same basal conditions as for metabolic determina- 
tions 

The speed of the string type electrocardiograph made it preferable for 
our studies Not infrequently, we ha\e been able to take a four lead electro- 
cardiogram (standard leads and one chest lead) in 75 seconds (10 to 12 
cycles per lead) whereas trials with two of the older amplifier type machines 
required from six to ten minutes for similar determinations Both timings 
were made with the electrodes attached to the subject and, m the case of 
the amplifier type machine, after the current had been tuined on for a suf- 
ficient period The time loss is due to oscillations of the light beam as 
connections are made for the various leads In some of the newer amplifier 
machines, this difficulty seems partially corrected Ease of standardization 
is an advantage of the amplifier t)pe apparatus 

The necessity for speed arises from the importance (emphasized b) 
Scherf 27 ) of comparing with the resting electrocardiogram the tracings 
taken immediately after exercise and at stated intervals following lhe 
advantage of speed of operation is well illustrated in the electrocardiograms 
of our first patient (Figures 1 A and B ) Significant changes were seen 

* The right arm electrode was held at the left fourth intercostal space near the sternal 
border and the left leg electrode used as the indifferent electrode 
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m the tracing taken immediately after exercise The tracing taken five 
minutes after exercise disclosed only insignificant changes with reference 
to the resting electrocardiogram, considering that inversion of T„ may occur 
m normal subjects after exercise 



Fig 1-A January 5, 1937 Routine electrocardiogram shows no preponderance of 
either ventricle, normal T-waves, and normal RT intervals Rate is 60 PR measures 0 20 
second Normal chest lead 

January 12, 1937 Exercise tolerance test shows 

A Resting electrocardiogram is identical with the tracing taken on January 5, 1937 Rate 
is 60 

B Electrocardiogram taken immediately after exercise, consisting of 27 trips on the standard 
steps in minutes Rate is 6S Note changes m T and T 3 T- has become diphasic 
and RT. has dropped below the iso-electric line T 3 has become inverted T. has 
dropped to 1 0 mm The chest lead shows very little change from the chest lead of 
the restrng electrocardiogram The T-wave in this lead reaches but 2 5 mm below the 
isoelectric line as compared with 4 0 mm in the resting tracing 
C Electrocardiogram taken five minutes after the exercise was finished Rate remains at 
68 The tracing has almost returned to the resting appearance Note the return of 
RT. to the isoelectric line T, is still lower than in 4 The chest lead is identical 
with the one m A The location of the chest electrode is the same for electrocardio- 
grams A, B, and C 

Ehctiocardiogiams of Patient M G All electrocardiograms have been taken with the 
standardization of 1 cm equal to 1 0 millnolt The connection for Lead V is made between 
the electrode placed at the left sternal border and the left leg 
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Fig 1-B April 6, 1937 Exercise tolerance test shows 

A Resting electrocardiogram Rate 54 Sinus bradycardia PR measures 0 22 second 
T, measures 1 2 mm T- measures 1 0 mm The chest lead is within normal limits 
B Taken immediately after 23 trips on the standard steps No symptoms noted as a result 
of the exercise Rate rose to 66 Tj remains unchanged T, is diphasic and asso- 
ciated with a lowering of RT_ T n is sharply inverted The chest lead is unchanged 
C Electrocardiogram taken three minutes after the exercise No change in rate More 
marked changes in T and T, T, is also slightly lower 
D Electrocardiogram taken 10 minutes after the cessation of exercise shows a return to the 
resting electrocardiogram (See electrocardiogram A above ) 


Clinical Application or Work Tests 

Case Histoiy 1 — Showing marked elect) ocai diogi aphic changes afto slight ci- 
cicisc without production of pain Patient has coionaiy disease, a low basal metabo- 
lism, and a hypci chronic anemia 

Miss M G , a 56 year old graduate nurse, presented herself for examination on 
March 18, 1937, because her “ heart was not strong enough to carry on ’ Although 
she considered that the onset occurred suddenly in April 1935, during a period of great 
anxiety and overwork, closei questioning revealed that for 10 years she had had a 
" fatigue pam” under the left scapula This was definitely related to overexertion, 
it would occur at the height of activity , and disappear after one-half hour’s rest 

One night in April 1935, she noted an irregular beating of the heait and a “ fear 
of sudden death ” Pain suggesting the acute closui e of a coronary artery was not 
noted Also about this tune she w'as awakened by severe dyspnea This was im- 
mediately and completely relier ed by standing Although she w r as able to assume 
her duties that day, her physician insisted upon her staying away from work for a 
period of time She remained at home for 11 weeks, but during this time the re- 






2026 


MORRIS E MISSAL 


sponsibilities of caring for an invalid father interfered with rest About the same 
time there occurred a gradual change in the back discomfort This “ fatigue ” pain 
now would radiate to the left breast and substernal region Nitrites have never been 
used 

Of interest in the past history was an anemia discovered in 1928 (red cells, 
2,800,000, hemoglobin, 50 per cent) Her basal metabolism was 4 plus A gastro- 
intestinal roentgen-ray series was negative Cholecystograms w r ere not made 

Foi the past two yeais she has had gicat difficulty keeping zvatm and would use 
hot watei bottles in bed At night twitching of the feet and thighs disturbed her 
Since 1934 she has taken thyroid extract gr % (0 03) (Parke-Davis) daily and 
a preparation of liver extract A blood count on 3-30-37 was reported hemoglobin, 
86 per cent, red cells, 3,999,000, and white cells 5,400 Another on 1-30-38 showed 
hemoglobin, 73 per cent , R B C 3,900,000 and the smear showed macrocytosis, amso- 
cytosis and a rare basophilic red cell A gastric analysis has not been done because 
of the underlying cardiac condition The patient has recently been started on dilute 
hydrochloric acid with meals and injections of a potent liver preparation 

Physical examination showed Weight was 1 77)4 pounds Height was 59% 
inches There was a slight yellowish tint of the skin, but no signs of myxedema 
The ocular fundi v r ere negative The peripheral arteries v'ere soft Blood pressure 
was 134/80 The heart w'as normal in size both on physical examination and bj 
roentgen-ray The lungs and abdomen were negative 
Her basal metabolic determinations are listed 


Date 

Basal Rate 

Remarks 

4- 9-37 
4-23-37 

-40% 

Thyroid omitted for 10 davs 

Started thyroid (Armour’s) gr I (60 mg ) daily 

5- 7-37 

-40% 

Taking thyroid — same dose 

6- 4-37 

-36% 

Taking thyroid — same dose 

7-10-37 

9- 2-37 

-31% 

Taking thyroid — same dose Feeling much better 

Exercise test 

9- 4-37 

-33% 

Same dose thyroid 

12- 4-37 

-31% 

Improvement maintained Thyroid reduced to gr 1 (30 mg ) 

1- 28-38 

2- 1-38 

-35% 

Feeling about same On same dose thyroid 

Exercise test 


Othci laboiatoiy findings zvcic Blood calcium w r as 10 8 mg per cent, phos- 
phorus, 3 1 mg per cent , cholesterol, 625 mg per cent and N P N , 37 mg per cent 
Blood Wassermann and Kahn tests v'ere negative 

Resting electrocardiograms taken at intervals since March 1935 had shown in- 
constantly a slight prolongation of auriculo-ventricular conduction to 0 22 second 
Lead V w r as normal Because her symptoms so overshadowed the objective findings, 
w r e obtained permission from Dr B J Slater to make exercise studies In this we 
received the hearty cooperation of the patient 


Exercise Tolerance Tests 


Date 

hip of 
Trips 

Time 

Remarks 

1-12-37 

27 

21 minutes 

No pain felt Admitted some dyspnea after questioning 
(figure 14) 

4-6-37 

23 

21 minutes 

No pain or dyspnea (figure 1 B) (Test taken to studv 
the changes in the absence of pain ) (BMR — 40 per cent) 

9-2-37 

23 

\ 

2 J minutes 

Patient asked to stop the test because of marked chest 
pain Had taken desiccated thyroid for 2 months 
(BMR — 31 per cent, — 33 per cent) 

Slight shortness of breath Patient asked to stop because 

2-1-38 

25 V 

21 minutes 

29 \ 

2 J minutes 

of tightness in chest No pain or objective djspnea 


V 
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Although compatible with a diagnosis of coronary artery disease, this 
patient’s histoiy was remarkable for the meagerness of objective evidence 
implicating the circulatory system It is probable that her anemia con- 
tributed greatly to her cardiac symptoms and that her marked symptomatic 
improvement during the past six months may be partially explained by the 
increased oxygen carrying capacity of the blood, consequent to the improve- 
ment of the anemia The anemia itself may be partially the result of 
hypothyi oidism The cardiac symptoms in the presence of a low metabolic 
rate deserve comment m view of the recent vogue for completelv remcn mg 
non-toxic thyroid glands These operations have been done on other pa- 
tients in an attempt to establish clinical improvement by decreasing the de- 
mands on the circulatory system Our patient’s problem is furthei com- 
plicated by the possibility of inducing more cardiac symptoms if the me- 
tabolic rate is increased by the administration of thyroid substance On the 
other hand, some of her cardiac symptoms may be the result of hypothvroid- 
lsm The transient changes in the T-wa\es and RT intervals of Leads II 
and III seemingly give objective ewdence of impaired coronary circulation 
On June 4, 1937, her basal metabolic determination was minus 36 pel 
cent after having taken desiccated thyroid 30 mg (gr J4) daily for three 
weeks Upon resuming this medication, she felt improved The dose was 
then increased to 60 mg (gr I) daily with subjective improvement, al- 
though the patient was still having some cardiac symptoms particularly at 
night On September 2, 1937 there was apparently a decrease m her ex- 
ercise tolerance, in that after 23 trips she asked to stop by reason of pam 
This is comparable with Blumgart’s 42 experience with patients who de- 
veloped myxedema after total thyroidectomy for angina pectoris Rela- 
tively small doses of desiccated thyroid substance were sufficient to dimmish 
the gams in exercise tolerance made through the operation 

Case Hidoiy 2 — Illusti atmg the effect of evocise on the electi ocai diogi ants of a 
patient with a duodenal idea and coionaiy at toy disease complicated by a maikcd 
anxiety ncui osis 

The patient, Mr A T , a 43 year old clothing designer, was referred by Dr 
Ellis B Soble and Dr Geoige R Lavine for cardio\ascular study 

The important points obtained from Dr Soble’s record follow Since 1932 the 
patient had complained of substernal and epigastric pain History taking had always 
been affected by his extreme suggestibility and tendency to phobias The onset of 
symptoms was sudden, immediately following the death of a friend from heart dis- 
ease The discomfort occurred after eating, was relieved by eructation, and was not 
affected by exercise Relief was sometimes obtained by an enema His general 
physical examination was negative, and the blood pressure varied from 140 sy r stohc 
and 80 diastolic to 160 systolic and 100 diastolic Gastrointestinal roentgenological 
studies showed evidence of duodenal ulceration Marked relief was obtained by r the 
administration of a bland diet and alkali, although, for a short while, he continued to 
have some of the discomfort in Ins chest He was free from precordial discomfort 
until November 1935, when it recurred for a short time with numbness of the left 
arm Throughout this period, the patient had been difficult because of hysterical 
symptoms He remained relatively well until July 1936, when there occurred a sud- 
den attack of severe epigastric pam A diagnosis of perforated ulcer was made and 
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confirmed by operation A resection was done, and convalescence was uneventful 
In January 1937, Ins only complaint was “ heart ache ” The patient was uncertain 
whether or not he obtained relief by nitroglycerine It was because of the persistence 
of these symptoms that lie was referred to us for further study 

An insight into the psychiatric background was given by Dr Lavme who sum- 
marized his studies as follows The patient has always been shy, seclusive, and self- 
conscious In his earlier years he had been protected by an older brother After 
the brother’s death, he became fearful and developed “ shaking spells ” He was ir- 
ritable, apprehensive, and had definite sexual disabilities He also had a fear of 
developing insanity Since the sudden death of his friend, the patient thought that 
he had heart disease 

We first saw him in May 1937, and at that time he described the occurience one 
week before of a pain in his left shoulder, numbness of the left arm, a “ heaviness ” 
over the upper sternum, and a tightness in his throat Partial relief was obtained 
by resting, but greater relief was experienced after drinking a glass of water It 
was hard to get a clear appraisal of his symptoms because of his proneness to contra- 
dict himself 

Since his operation eight months before, he had been conscious of hyperesthesia 
of the left shoulder region In the morning when stooping to pick up his shoes, 
he would note a “ cramp ” in Ins left shouldei The symptom, however, might occur 
at any time by “ thinking about it " It was also noted in the morning when walking 
15 yards to his garage Bending to enter the car would increase the pain near the 
distal end of his left clavicle It would radiate to the suprasternal notch and inter- 
scapular region and would last for 15 minutes It was unaffected b> breathing and 
was partially relieved by ei uctation or taking soda bicarbonate The patient was not 
certain that mtroglvcei me gave any relief, nor was he ceitam that he could produce 
the svmptom by walking any other time of the day He had been able to continue his 
daily woik and apparently had verv little difficulty except for the short period after 
bieakfast 

His physical examination was essentiallv negative The blood pressure was 
146 systolic and 80 diastolic The caiotid sinus reflex was very active Fluoro- 
scopic examination of the chest was negative 

A single resting electrocardiogram, taken on May 8, 1937, showed very little 
change from the normal The patient had experienced a severe pain two hours be- 
fore the tracing was taken T, was slightly diphasic, but it would be difficult to rule 
out the presence of a U-wave The slight depression of RT 5 w r ould not be given much 
significance by most clinicians The presence of the diphasic T-wave in the chest 
lead is a possible deviation from the accepted normal 

Edeikm, Wolferth and Wood 40 offer evidence that a diphasic T-wave 
in the chest lead or an upright T-wave in this lead are suggestive of heart 
disease However, because many patients showing such borderline changes 
in their electrocardiograms are free from symptoms of cardiac disease and 
because of the extraordinary combination of gastrointestinal, cardiovascular, 
and mental symptoms m one patient, we felt it important to obtain as much 
objective evidence as possible 

It was with this in mind that we determined to study the effect of ex- 
ercise OnVjune 5, 1937, two houis after a ver\ light lunch and one and 
three-quartei houi s after resting m recumbency, his basal electrocardiogram 
(A) was taken following which he was exercised at the rate of 12 excur- 

/-v.t o mitrlfp 
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Elapsed time in minutes 

No of trips 

Remarks 

0 

27 

“A little pam” 


34 

(Pointing to left shoulder) "not bad” 


43 

"Getting worse” 

3 45 

44 

Exercise stopped 


The electrocardiograms taken before exercise (figuie 2) on June 5, 
1937, showed no deviation from the normal m the standard three leads 
Howe\ei, T 5 was diphasic Electrocai diogram B started 75 seconds after 
the cessation of exercise, showed a chop in voltage of 1\, a depression of RT» 
and RT 3 , and a change of T 2 and T s fiom positive to diphasic waves The 



Fig 2 Electrocardiogram of Patient A T 

-fl/tn h>,1937 Rate, 72 Slight depression of RT T, is slightly diphasic Patient had 
sec ere spontaneous attack of pain two hours before this electrocardiogram was taken The 
chest lead shows a diphasic T-wave 

June 5 1937 Exercise tolerance test shows 

A Resting electrocardiogram shows normal three cone entional leads and diphasic T 5 Rate 
is 65 

B Electrocardiogram taken 75 seconds after exercise Rate is 60 T, ha 3 dropped and is 
slightly diphasic T» and T„ ha\e become diphasic and are associated with a drop 
of the RT interval The chest lead remains unchanged 
C Electrocardiogram taken 10 minutes and 15 seconds after exercise The tracing has al- 
most returned to A aboce Rate is 58 T, is still slightly lower than T, m 1 
D Electrocardiogram taken 16 minutes after exercise shows no change from A 
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chest lead showed no significant change from the lestmg one In electro- 
cardiogram C, started 10 minutes and 15 seconds after the cessation of ex- 
ercise, one notes almost a return to the resting electrocardiogram T t is 
still a little lower than m electrocardiogram A Electrocardiogram D, taken 
16 minutes and 15 seconds after the cessation of exercise, duplicates the 
resting electrocardiogram 

The transient changes in the standard leads taken immediately after ex- 
eicise would seem to give objective evidence of “ myocaidial ischemia ” 

Case Histoiy 3 — Showing the effect of cveicisc on the clccti ocai diogi am of a 
diabetic zvith symptoms of coionaiy disease A loutinc clccti ocai diogi am was es- 
sentially negative , the cxcicisc test showed changes most maikcd lit the chest lead 

Mr E C , a 46 year old tailor, was first seen on August 15, 1936, because of 
“back pain” and a “tight feeling” in his chest if he walked one block His symp- 
toms started gradually three years before However, following the discovery of 
diabetes melhtus in 1934 and its control by diet, he felt well until four months before 
his first visit to our office At that time, while ascending a flight of stairs, he ex- 
perienced a sudden pain in lus left scapula Because this persisted for 24 hours he 
visited a physician, who baked and massaged his back The pain was also noted 
over the front of his chest, more on the left than right side He continued to work, 
although throughout that week he had the same discomfort every morning after 
ascending one flight of stairs, or if he walked more than one block The discomfort 
would start in both scapulae, radiate over the top of the two shoulders to the left 
breast, and then to the right breast At such times he became dyspneic and had to 
stop His diabetes has remained under control by dietary means alone 

Physical examination showed his weight to be 171 pounds Height was 5' 2 Yi” 
Blood pressure was 132/80 The peripheral and retinal vessels were normal Heart 
sounds were distant and the rate was 80 The heart was otherwise negative 
Rhythm was regular Moderate emphysema of the lungs was present The ab- 
domen was negative 

Laboratory tests showed the following Blood sugar (mid-afternoon) three liouis 
after a meal was 112 mg per cent Blood Wasserma nn and Kahn tests were negative 
Hemoglobin was 97 per cent Red blood count was 5,500,000 White count was 
5,800 

His cxcicise tolciancc tests indicating the niunbci of tups icqiiiicd to pioducc 
pain aic shown m the table on page 2031 

It has been the experience of others (Riseman and Stern) that within 
limits the exercise tolerance is quite constant, and this was confhmed by our 
experience with a smaller series Also, Brown and Riseman 11 have shown 
that an mciease in exercise tolerance of 50 per cent or more usuallv caused a 
striking diminution oi complete absence of attacks m daily life Oui proto- 
col confiims the increase in exercise tolerance commented upon by Riseman 
and Brown in one of their recent papers 13 m which they described the bene- 
ficial effects of nitroglycerine and also xanthine derivatives on many of their 
angina pectoris patients We heartily agree with their statement, “If medi- 
cation inducts improvement m a patient who has attacks on exertion, this 
improv ementkshould be evidenced by an ability to perform more work than 
was possible Vithout medication” In the protocol above on 11-20-37, it 
seems quite c\nclusivel) shown that for all practical purposes the effect of 
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Exercise Tests 




No of Trips} to 

Date 

Remarks 

Produce Pain 


9-11-36 PhylUcin* started 19 

9-28-36 Subjective improvement noted Placebo substituted (Soda mint) 34 

10- 31-36 Not feeling as well as with Phyllicin Placebo stopped Theo- 

calcinf started 28 

12- 5-36 Feeling about same Theocalctn stopped Nitroglycerine 

started thrice daily before meals and p r n 27 

8- 21-37 Subjectively much better Last dose of nitroglycerine 4 hours 

before test Using only one dose mam and free from discom- 
fort rest of day Walks home 5 blocks 27 

9- 10-37 Much subjective improvement since last visit Same regime 30 

11- 20-37 Feeling about same Last dose nitroglj cerine 1 hour before test 

Pain lasted 3 minutes 32 

Allowed to rest 20 minutes and given nitroglycerine Test 

started 3 minutes later 70 

Patient stopped exercise chiefly because of leg pains Had only 

slight precordial pain 

1-8-38 Not doing as well Glycosuria present Phj llicin started again 24 

1-29-37 Clinically much improved Abie to walk 7 or 8 blocks without 
pain 

Pain started at 30 

Pain moderately severe at 36 

Electrocardiogram taken 


* T heophyllin — Calcium Salicylate 
f Theobromine— -Calcium Salicylate 
t Rate 12 to 14 trips per minute 

nitroglycerine had ceased before the first exeicise test was pei formed, and 
that following its admimsti ation the exeicise tolerance increased by almost 
120 per cent 

The changes in the electrocardiogi ams (see figuies 3 A and B) are le- 
fiected chiefly in the chest Lead (V) We have not encountered m any of 
our noimal controls aftei exercise the change from the normall) inverted 
T-wave in the chest lead to one that is diphasic, preponderantly positive, and 
associated with an elevation of the RT intei val above the iso-electiic line as 
demonstiated m this patient 

On the basis of this patient’s symptoms and the transient changes m Ins 
chest lead after exeicise, we made a diagnosis of coronal y disease We sug- 
gest that such changes in the chest lead after exercise maj be considered evi- 
dence of myocardial ischemia, even though the comentional three leads re- 
main noimal 

Discussion and Conclusions 

The earliest use of the electrocardiograph was directed to the analysis of 
abnonnalities of ihythm and rate As experience was gained it was found 
that valuable information about mjocard.al function was obtainable from a 
study of the shape, amplitude and time relations of the individual deflections 
In more recent years the use of chest leads has frequently supplied informa- 
tion not obtained from the conventional three leads Hon ever m many 
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patients with definite impairment of myocardial circulation, all routine clini- 
cal tests may yield negative results 

Methods are discussed for obtaining objective evidence of myocardial 
ischemia (angina pectoris) — wheie the diagnosis would otherwise lest 
solely upon a more 01 less ambiguous history — by comparing electrocardio- 
graphic tracings, after rest, immediately after a measured amount of exer- 
cise, and at successive intervals after the exercise, using chest leads as well 
as the conventional three leads We have been able to confirm the sig- 
nificance of the transient changes in the T-waves and RT segments de- 
scribed by other workers 3 '-° Particular importance is attached to including 



Fig 3-A Electrocardiogram of Patient E C 

August IS, 1936 Resting clectrocardiogi am Rate 58 Normal T-wa\es and Rf 
intervals Slurring and notching of QRS in all leads Left axis deviation Deep Q„ 
Scptcwbci 11 1936 Exercise test shows 

A Resting electrocardiogram which is almost identical with the one taken on August 18, 
1936 T 5 reaches but 3 5 mm below the iso-electric line in contrast with 6 5 mm 
below the iso-electric line in the tracing of August 18, 1936 This difference in the 
T-wave may be the result of a change in position of the chest electrode The rate 
is 53 

B Electrocardiogram taken immediately after 19 trips on the standard steps Rate 50 
RT, and RT- are slighth lower and T, and T. ha\e dropped slightly in voltage In 
Lead V there is seen a distinct change in direction of the T-waie which is now up- 
right and associated with a high take off of the RT interial The chest electrode was 
placed m the identical area as m electrocardiogram A 
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Fig 3-B Electrocardiograms of Patient E C , January 29, 1938 

A Resting electrocardiogram Nitroglycerin 6% hours before No significant change 
fiom resting electrocardiograms on August 16, 1936 and September 11, 1936 Rate, 52 
B Electrocardiogram after 36 trips Finished two minutes after cessation of exercise 
Rate 85-62 Observe negative shift of RT-1 and 2 and upward (negative) shift of 
the RT interval in the chest lead with a change m direction of T 
C Started two and one-half minutes after B and finished in 85 seconds Rate, 65 Changes 
still persist in Leads I and II and are slightly less distinct in the chest lead 
D Started two minutes after C (seven minutes after exercise ceased) and completed 75 
seconds later Rate, 62 Shows less marked changes m Leads I, II, and V 


the chest leads, since they sometimes yield positive information after exer- 
cise when the conventional three leads are negative We ha\e not encoun- 
tered in any of our normal controls after exercise the change from the nor- 
mally inverted T-wave m the chest lead to a diphasic or upright one with 
elevation of the RT interval noi have we noted the disappearance of the O- 
wave m the chest lead after exercise We believe that these changes may 
be considered objective evidence of myocardial ischemia Electrocardio- 
graphic changes may occur after exercise even m the absence of pain produc- 
tion (See Case Histoiy 1 ) 

It is not to be assumed that negatn tr results after the application of these 
tests disprove the existence of angina pectoris in the face of a history indi- 
cating its possible presence At the present time it cannot be said that the 
tests have negative significance 

The tests are deprived of value unless the basal electrocardiogram is 
taken after adequate rest Otherwise the contrast between rest and exer- 
cise is upset and the exercise administered is cumulate e and incapable ot 
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being accurately measured At best there is only an approach to precision 
For that matter, adequate rest is equally important before taking a routine 
electrocardiogram The mechanism of individual caidiac attacks deserves 
study by this method also because in certain subjects these attacks may be the 
result of arrhythmias which, if lecogmzed, may respond to appropriate 
thei apy 

The histoiy of the patient often indicates the approximate amount of 
exercise that can be tolerated The work perfoimed was measuied on the 
“ Standard Two-Steps,” a method sufficiently simple and accurate to lend 
itself to clinical application Such determinations may, of course, be made 
without observing the effect on the electrocardiogram The methods used 
afford a possible means of observing the effect of therapy or the course of 
the morbid condition itself, inasmuch as a series of tracings, before and 
after exercise, may show changes wheie a series of tracings taken at rest 
do not 

In intei preting the tracings, it must be borne m mind that the mere fact 
that some changes appear does not necessanly indicate abnormality, since 
certain changes occui m normal subjects 

The coincidence of transient changes in the electi ocardiogiam with 
symptoms may in the selected atypical case establish a diagnosis otherwise 
unceitain (see Case History 2) 

This method has proved entnely safe when the patient was admonished 
to stop on feeling any appreciable discomfort Furthermore, in the hands 
of others, even when the exercise is carried to the point of causing pain 
se\ere enough to stop fuither activity, theie have been no untoward lesults 

We wish to express our sincere thanks to Mr Arthur E Rosenberg for Ins assistance 
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A CASE OF CHRONIC HEMORRHAGIC BRIGHT’S DISEASE 
ASSOCIATED WITH AN ANOMALOUS BASOPHILIC 
PITUITARY GLAND x 

By Raymond F Holden, Jr, Nctv Yoi k, N Y 

It is the purpose of this report to present a case of chronic hemorrhagic 
Bright’s disease in which a lemarkable pituitary basophilism apparently con- 
tributed to the clinical picture 

F B , an unmarried Jewess of 30 rears, referred by Drs J Eidelsberg and J W 
Wilner of New York City, entered the Rockefeller Institute Hospital May 11, 1935, 
with complaints of swelling of the face and lower extremities, increasing weakness, 
and failing vision for one and one-half years , also obesity and diabetes for 10 years 
Family and Personal Htstoiy The patient was one of a family of four children, 
tier three sisters were healthy Her family history was notable in that both grand- 
mothers had diabetes, her mother had suffered from nephrolithiasis for 13 years, 
while her father, a mild diabetic, was at the time confined to bed by a hemiplegia 
tier health, up until 10 years before admission, had been fair She had measles 
scarlet fever and diphtheria during childhood without obvious sequelae A marked 
myopia had been present since infancy She had been classed as mentally retarded in 
school and did not finish the eighth grade Her occupations had included millinery, 
clerical, and household work 

The onset of catamenia w r as at 13 years Menstruation had been normal until 
flie past twm years when it had become scanty and irregular 

About 10 jears ago she had suddenly giown excessively fat Shortly after this, 
a diagnosis of diabetes had been made She had followed dietary restrictions in 
desultory fashion and during recent months had taken from 10 to 20 units of insulin 
daily 

Picscnt Illness Edema appeared first m November 1933, following a cold 
During (he following six months she gained 20 pounds in w'eight She entered the 
Post-Graduate Hospital in November 1934 A diagnosis of chronic nephritis w'as 
made and a high-protem, low'-salt diet w'as prescribed Her weight fell from 200 to 
159 pounds during her three weeks’ stav in the hospital On discharge she was in- 
structed to continue the diet and 20 units of insulin daily for the diabetes Thyroid 
was administered for a short time, but it produced severe muscular cramps and had 
no effect on the edema She neglected her diet and began to gain weight again, so 
that she weighed 198 pounds on admission to The Rockefeller Hospital 

Physical examination The patient was an obese young woman with generalized 
anasarca Her face was so swollen that the palpebral fissures w-ere closed, while 
her low-er extremities exhibited massive edema The skm of her neck hung m folds 
and the breasts were extraordinarily large and pendulous Aside from the de- 
pendent edema her appearance was rather similar to the photograph of Case 2 in 
Cushing’s series (Cushing (1932), p 151) There was a myopia of 10 + D , which 
made examination of the fundi difficult Retinal arteriosclerosis, scattered hemor- 
rhages, and deposits of exudate were noted There was a pronounced upper dorsal 
*Recencd for publication Maj 24, 1937 

From the Hospital of The Rockefeller Institute for Medical Research, New York 
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kyphosis Moist rales vveie heard at both lung bases The heart was not enlarged 
by percussion, but the aortic second sound was accentuated and the blood pressure 
was 224 mm Hg systolic and 116 diastolic There were no signs of fluid in the 
large, flabbv abdomen The liv er and spleen w ere not felt Pelvic examination 
revealed a nulliparous cervix with a small amount of mucopurulent discharge, the 
fundus and ovaries could not be felt The reflexes were sluggish 

Laboiatoiy Data Roentgenograms of the heart and lungs demonstrated a 
relatively small thoracic cage, but no other abnormality, Lateral views of the skull 
showed a normal appearance of the sella turcica and cranial vault Electrocardio- 
grams indicated a normal cardiac mechanism with left axis deviation The basal 
metabolic rate was plus 20 per cent, presumably due to thyroid taken before admission 

In addition to the data given m the graphic chart, the following laboratory 
findings were obtained Blood non-protein nitrogen, 59 mg per cent, plasma free 
cholesterol 110 mg per cent, total cholesterol, 264 mg per cent, fasting blood sugar 
65 mg per cent After 100 gm glucose were taken bv mouth the per cent blood 
sugar values were as follows 1 hour, 112 mg , 2 hours, 138 mg , 3 hours, 99 mg 

Urine from the second half of a 24-hour Addis concentration test showed 
Volume 950 cc, pH 7 0, specific gravity 1 0165 (coirected for protein), protein 7 9 
grams per liter (7 5 grams per 12 hours), red blood cells 2 5 million in 12 hours, casts 
140,000 (100 pei cent hyaline), oval fat bodies Subsequent laboratory findings are 
shown graphically in figure 1 

Cluneal Com sc On the basis of the physical and laboratory findings, a diag- 
nosis of chronic hemoirhagic Bright’s disease was made Single urine specimens 
showed persistent moderate glycosuria, not affected by administration of insulin, 
which was soon discontinued Because of the peculiar obesity, high sugar tolerance, 
renal glycosuria, and menstrual n regularity a diagnosis of adiposogenital dystrophy 
was considered The basal metabolic late went to plus 43 per cent on a short course 
of thyroid, and the patient showed no improvement She complained of constant 
pain in her thighs, also severe headaches The blood pressure remained high and 
fresh letinal hemorrhages appeared She lost weight (edema) rapidly on a high- 
protein diet with restricted salt, going from 90 kg on admission to 70 kg on dis- 
charge six weeks later 

After leaving the hospital she allowed her diet to lapse and began to grow 
edematous again At the tune of her second admission, three months later, she 
weighed 94 kg and appealed in everv way the same as when she was first seen 
The urea clearance was 12 5 per cent and the blood non-protein nitrogen 73 mg pei 
cent On the same diet given previouslv, her weight fell to 88 kg during three 
weeks in the hospital and she was again sent home Edema returned promptlv and 
she was readmitted a month later in an extremely weakened condition, despite efforts 
which had been made to provide a proper diet at home The mea clearance was now 
5 6 per cent and the blood non-protein mtiogen 102 mg per cent At this time there 
were definite signs of fluid in her chest She was again placed on a high-pi otein, low- 
salt diet and began to lose weight slowly Increasing dyspnea and orthopnea set in 
and it was felt that cardiac decompensation had become a factor Digitalis was 
given without any noteworth) effect She complained of lower abdominal pain 
and had some vicarious menstruation Nothing abnormal was noted on pelvic 
examination During the following month signs of uremia supervened and she began 
to v omit with increasing frequenc> The urea clearance fell to 2 5 per cent six weeks 
before death and remained at this level She suffered a severe attack of secondary 
glaucoma and her vision failed completely despite intensive treatment with eserine 
Her weight dropped continuously, reaching 66 kg a week before death The last 
complication to appear was a swelling of the right parotid gland, associated with 
cellulitis of the face and neck 
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Autopsy The autopsy was carried out by Dr C P Rhoads, and the following 
data are from his record 

A remarkable picture was presented by the pituitaiy gland and its environs 
(figures 2 and 3) The carotid bulbs extended to above the normal height and 
approached the nndline to such an extent as to compress the hypophysis between 
them, so that its sides were concave and the antero-posterior diameter extended The 
vessels were soft and elastic, without aneurysmal change Microscopically, the 
anterior lobe was found to consist almost entire!} of basophilic cells, with only a few 
groups of acidophilic cells The posterior lobe contained no adenoma and was not 
otherwise remarkable The kidneys were normal in size, shape, and consistency 



Tig 2 Photograph showing a dorsal view of the pituitary in the sella turcica The 
carotid bulb can be seen on each side of the gland, somewhat separated from it for photo- 
graphic purposes The lateral compression and deformity of the gland are well shown 

The capsules stripped easilv, leaving mottled brown-vellow surfaces which u’ere 
slightly irregular The cortex u'as of normal thickness on section, but had a peculiar 
translucent appearance and presented scattered small yellow' areas Many branches of 
the renal arteries w'ere almost occluded by masses of atheromatous tissue The 
pelves and ureters were not remarkable Microscopically, a very advanced chronic 
glomerulonephritis was apparent Hyaline deposits and endothelial proliferation 
within the glomeruli w'ere present in \anous stages of development Fibrin thrombi 
were seen in some glomerular capillaries The tubules were dilated and show'ed 
widespread degeneration of the tubular epithelium The interstitial tissue w r as in- 
creased m amount and infiltrated with hmphocstes Intimal proliferation and 
atherosclerosis of the arteries w’ere striking The left ventricle of the heart was 
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hypertrophied Atheromatous areas were noted in most of the large arteries, espe- 
cially in the renal arteries and their branches, the coronary arteries, and the circle of 
Willis There were a few fibrous pleural adhesions and the lungs were moist, with 
frothy fluid in the bronchioles The liver, spleen, and two accessory spleens appeared 
normal grossly They showed some congestion on microscopic examination and there 
w"is much fat in the liver cells The gastrointestinal tract, gall-bladder, and pancreas 
were normal Both adrenals were grossly normal, while microscopically there was 
an excess of fat m the cortical cells The uterus was small and the ovaries appeared 
normal, each containing corpora lutea Multiple sections of the brain disclosed no 
abnormality 





Fig 3 Top photograph showing a lateral view of the pituitary after removal from the 
sella I he flattened lateral surfaces are well show'll 

Bottom photograph shows the cut surface of the pituitarj after sagittal section 

Discussion 

It seems reasonable to suppose that the anatomical defect of the hypophysis 
antedated the nephritis, since there was no evidence of recent change m the 
position of the internal carotid arteries Search of the recent literature has not 
pioduced any mention of similar defects* If this anomaly is a rare one, as 
seems probable, then its piesence in a case of nephritis would appear to be merely 
a coincidence From the standpoint of clinical diagnosis, the presence of a 
gioss deformity of the pituitai} gland which could not be detected by lateral 

*h, a personal communication to Dr Rhoads, Dr Cushing stated that he had never 
seen an auomalj of this tv pe 
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stereoscopic radiograms of the skull seems significant While it is recognized 
that roentgen-iay diagnosis of a noimal sella turcica does not necessarily exclude 
gross defects of the hypophysis, nevertheless the anomaly in this case occasioned 
considerable surprise at the autopsy table 

The basophilic hyperplasia found m the anterior lobe may have been a result 
of injury by the lateial compiession From their frequent occurrence in the 
clinical syndrome of pituitaiy basophilia, it appeals that the obesity, glycosuria, 
and menstiual megulanty were resultant effects of the hypeiplasia The dura- 
tion of these symptoms would suggest that the basophilic condition was present 
for some time before the onset of nephritis The possible causal lelationship 
between pituitary basophilism and renal disease has been discussed fully by 
Cushing (1932, 1934) and by MacMahon, Close, and Hass (1934) Cushing 
(1934) states that “It has been pointed out separately by Erdheim, Tolken, 
Kraus, and Berblingei that an mciease of basophilic elements m the glands as 
a whole is an accompaniment of advancing yeais of life when natuially enough 
it is often associated with atheroscleiosis and lenal disease ” Nevertheless there 
has been a high incidence of nephntis among the cases of basoplnle adenoma 
in young adults which have been leported since the clinical syndrome of pituitary 
basophilism was described by Cushing (1932) In Cushing’s original series, 
five out of eight patients who came to autopsv presented chronic nephritis of 
some degree The cases leported by MacMahon, Close, and Hass (1934) , Rus- 
sell, Evans, and Crooke (1935) , and Close (1935) all exhibited renal damage 
in vaiying amount Those of Pardee (1934) and Hildebrand (1935) were 
apparently normal in this respect, although Pardee made little mention of urinary 
findings Cushing (1932) suggested that the nephritis in his cases was probably 
secondary to the hypertension However, just as m malignant hypertension, 
there is no a pi ion reason to assume that the nephntis may not come to dominate 
the picture In the present case, it is not known whether hypertension antedated 
the onset of nephntis Since the pituitary symptoms were piesent at an earlier 
date and since the pituitary at autopsy showed no evidence of recent change, it 
may be supposed with some certainty that the basophilic hypeiplasia was present 
before the nephritis 

The course of the patient’s (clinical) condition, and of the renal, blood and 
cuculatory pictures, weie quite similar to those observed in typical progressive 
chronic nephritis, without the pituitary element The onset was insidious and 
the disease progressed in a little ovei two years to a fatal outcome, in accordance 
with the clinical dictum that gradual onset lends a bad prognosis m hemorrhagic 
nephritis Good nutrition was maintained on a high-protein, low-salt diet * until 
a few weeks before death Despite the high protein intake, which included 
supplements of casein up to 30 grams daily, the plasma protein remained low, 
and the deficit was entirely in the albumin fraction The excretion of urinary 
protein aveiaged about 10 grams daily The effect of low salt intake showed 
itself promptly in loss of edema fluid on each admission Anemia was rather 
marked, so that the hemoglobin values aveiaged about 50 pei cent of normal 
during the last five months of illness Hematuria was never excessive The 
blood pressure and cardiac hypei trophy v'eie not unusual for nephritis Most 

* An effort was made to keep the protein intake up to 100 grams daily during the first 
admission Because of the patient’s capricious appetite, this was not accomplished with any 
re <nihiitj Salt intake was kept below 1 gram daily 
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of the characteristics summaiized by Page f (1936) for a typical case of pro- 
gressive nephritis were present in this patient 

Summary 

1 A case of chiomc hemoirhagic Bright’s disease with clinical features sug- 
gestive of pituitary dystrophy is described The clinical impression of h}po- 
physeal disordei was confirmed by the postmortem finding of a grossly abnormal 
pituitaiy gland which contained a piepondeiance of basophilic elements 

2 The changes in renal function, circulatoiy system, edema, anemia, etc , 
weie m degree and rate of progress, typical of an actively progressing neplmtis 
The pituitary anomaly had no obvious effect on the character or course of the 
nephritic syndrome 
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COMPLETE AURICULOVENTRICULAR DISSOCIATION DUE 
TO DIGITALIS, WITHOUT SYSTEMIC EFFECTS OF 
OVERDOSAGE REPORT OF A CASE" 

By Thomas J Dry, M B , and Giles A Koelsche, M D 
Rochester , Minnesota 

The protean manifestations of digitalis intoxication, which consist of gastro- 
intestinal disturbances, coloi vision phenomena and digitalis dehiium, are well 
recognized A group of electrocardiographic changes, including coupled beats, 
extrasystoles, ectopic rhythm, and conductive defects of "varying degrees, is not 
infrequently encountered It has long been knowm that changes in the T-wave 
(one variety of which is characteristic of digitalis poisoning) occur with great 
frequency and that they may be noted before any digestive disturbances have 

T There was an excess of basophilic elements in the anterior hvpophvsis in this case also 
Page (1936) did not find any clinical signs or symptoms suggestive of pituitarv dysfunction 
in lus case, however 

* Submitted for publication May 7, 1937 
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occuired It is doubtful, however, whether it is universally recognized that 
certain instances of gross overdigitalization, which are characterized by profound 
electrocai diographic changes, may not be associated with any of the usual sys- 
temic effects 

Case Report 

A woman, 39 yeais of age, who was rather high-stiung and nerious, came to 
The Mayo Clinic in June 1936 complaining of palpitation on exertion or excitement 
This had been present since she had been a girl There was no history of rheumatic 
fever or of hypertension She had gone through three pregnancies without incident, 
it had required an unusual amount of exertion to bring on breathlessness There was 
no history of dependent edema, nor had she been subject to syncopal seizures 
Because of the s>mptoms referable to her heart, one tablet of digitalis had been ad- 
ministered three times daily for about five weeks before her registration at the clinic 
and she had continued to take this dose until a few days before her first examination 
at the clinic 

For 10 years she had been troubled with epigastric bloating and fullness, which 
had not had any definite quantitative or qualitative relationship to the ingestion of 
food During the few weeks prior to her visit to the clinic, these symptoms had, if 
anything, improved There had not been any anorexia, nausea, vomiting, or dis- 
turbance of the bowels Physical examination did not reveal any abnormality except 
an arrhythmia, the nature of which is disclosed by the electrocardiographic studies 
The value for the systolic blood pressure was 110 millimeters of mercury and that 
for the diastolic was 64 millimeters The pulse rate, when the patient was first seen, 
was 80 beats per minute It was noted that pressure on the carotid sinus promptly 
caused a marked slowing of the pulse rate There was not any enlargement of the 
heart or any bruits The results of laboratory studies, including urinalysis, blood 
counts, roentgenograpluc studies of the heart and lungs, gall-bladder, and stomach, 
were all reported as normal It was possible to keep the patient under observation 
for only a matter of 11 days During this time, electrocardiographic studies, which 
were repeated on several dajs (figure In b and c), revealed a gradual transition 
toward normal Pressure over the carotid sinus caused very definite bradycardia, 
but as the digitalis effects wore off, it was no longer possible to elicit this phenomenon 

Comment 

The absence of any probable basis foi caidiac disease, the nature of the symp- 
toms and their duration, the absence of the usual featuies associated with com- 
plete heart block, and the history of adnumstiation of relatively large doses of 
digitalis led us to suspect the true nature of the trouble With our present in- 
complete knowledge of the caiotid sinus reflex, we are unable to explain the 
peculiar electrocardiographic obseivations noted when piessure is applied ovei 
the carotid sinus, but we wish to lecord them as interesting findings 

It is frequently difficult to gauge the approximate amount of the drug ad- 
ministered in a given period of tune from the history, and it is possible that 
certain patients have a heightened cardiac susceptibility to even small amounts 
of drugs which belong to the digitalis gioup Yet, m the cases in wdnch digitalis 
is clearly indicated, these changes, except perhaps for diphasic or inverted 
T-vaves in the great majority of cases, fail to occur until clinical effects of over- 
dosage become apparent 

Obviousl), if an electrocardiogiapluc record taken prior to the institution 
of digitalis theiapy is not available under these circumstances, these changes 
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might be erroneously mterpieted as indicative of seveie myocardial damage, the 
result of organic heart disease Moreover, should the patient present either 
clinical evidence of, or a background which may constitute the basis for, cardiac 
disease, the seriousness of that disease may be unnecessarily overestimated 



c 


Fig la Electrocardiogram (June 18, 193G) showing complete auriculo\ entricular dis- 
sociation , the auricular rate is 106 and the ventricular rate is 70 per minute , one may note 
a short series of nodal premature contractions and inversion of the T-v\aves m Leads II 
and 111 , b, electrocai diogram ( J une 22, 1936) showing a rate of 80, nodal rhythm, periods 
of auriculov entricular dissociation, and a dropped beat, carotid pressure caused definite 
slowing of the heart, c, electrocardiogram (June 25, 1936) showing a rate of 65 sinus 
rhythm, smoauricular block with upright T-vvaves m Leads 1 and II, and a diphasic T -wav e 
in Lead III 
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Errors m diagnosis in these cncumstances can be avoided if a sufficiently 
careful inquiry is made into the caidiac status of the patient prior to the institu- 
tion of treatment It is usually possible to asceitain whether there is any reason 
why organic heart disease might be piesent, such as the existence or history of 
hypertension, syphilis or coronal y disease, including myocardial vascular acci- 
dents Valvular lesions, both acquit ed and congenital, can be ascertained or 
mled out by physical examination, again, one’s suspicions should be aioused 
when the paiticulai electrocai diogi aphic pattern does not fit the pathologic pic- 
tuie (if any) presented by the patient 

This is well illustrated by the case of a woman, aged 42 years, who had a 
history of hypertension, but who had leasonably good toleiance to exeition 
There was no cardiac enlargement and no lustoiy or evidence of congestive 
heart failuie She nevei had experienced pain which could in any way be la- 
belled as anginal The remaiks noted at the tune the patient was first seen were 
as follows "The electiocai diogi aphic changes are out of all pioportion to the 
symptoms m spite of the hypei tension ’ Fuithermore, unless this patient had 



Fig 2 a Sinus rhythm with inversion of T-waves in Leads II and III, b, a normal 

electrocardiogram 

had a previous myocardial mfaict in the postenor basal part of the left ventricle 
(and we were sure that she had not, fiom the history), if any changes in the 
T-wave weie present as a result of the hypertension, they should have been 
prominent in Leads I and II Rheumatic heart disease with right ventricular 
strain might cause such changes in the electrocardiogram but this could readily 
be excluded by physical examination After discontinuing all of her medica- 
tions, one of which was digitalis, the electrocardiogiam reverted completely to 
normal (figure 2a and b) It is important to remember also that the effects of 
digitalis on the electrocardiogram may persist foi as long as three weeks after 
administration of the drug is discontinued 

Digitalis has its clear-cut indications in auricular fibrillation or as an adjunct 
to qumidme in auricular flutter, in certain cases of congestive heait failure, with 
or without an ectopic rhythm, and in ceitain instances in which the episodes of 
acute ventricular failure characterised by nocturnal dyspnea are not relieved 
by rest alone The indiscriminate administration of an otherwise unequalled 
cardiac remedy for “ all that ails ” is to be strongly deprecated, particularly in 
those instances in which a frank discussion and a simple explanation of the 
mechanism of a variety of functional sjmptoms refeiable to the cai diovascular 
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system will suffice to reassure the patient and to relieve his mind as to any seri- 
ousness of their significance Moreover, if digitalis therapy should be deemed 
necessary, the physician who prescribes this drug assumes the responsibility not 
only of administering it m amounts large enough to produce the desired phar- 
macologic effects, but also in amounts which shall not exceed the limits of physi- 
ologic safety 

Summary 

A case is reported m which too large a dosage of digitalis caused complete 
aunculoventiicular dissociation Despite profound electrocardiographic changes, 
systemic toxic effects were entirely absent In this particular instance, the 
symptoms referable to the cardiac system were not the result of organic heart 
disease, and digitalis, far from being indicated in the management of the condi- 
tion, might readily have led to confusion in its diagnosis and an unwarranted 
senousness m the prognosis 



EDITORIAL 

PROTAMINE INSULIN AND DIET IN DIABETES MELLITUS 

Before enumerating methods for achieving the best regulation of the 
diabetic regimen it is important to marshall the available facts that throw 
light on this phase of the disease Only m this way can we clarify our 
objective and estimate the degiee of success attained 

Adequate regulation of a patient with diabetes melhtus has been thought 
for a long time to consist in balancing the diet and insulin in a way that 
maintains the urine free from sugai, avoids periods of hyperglycemia, and 
at the same time avoids insulin leactions In many patients this degree 
of legulation has not been possible and the ones who are difficult to regulate 
often vacillate precipitously from insulin shock to diabetic coma With 
the use of protamine zinc insulin smooth adjustment occasionally is even 
more difficult and some of the more ciitical physicians who are especially 
interested m diabetes melhtus say that they have never seen a patient “ legu- 
lated ” on one daily dose of protamine insulin 

Some specialists m the treatment of diabetes advocate a high carbo- 
hydrate diet with one morning dose of protamine insulin which, in seveie 
cases, may or may not be augmented by a simultaneous dose of regular in- 
sulin and they more or less ignore the presence of sugar in the urine up to as 
much as 40 gm in 24 hours It is obvious that such a legimen includes not 
only glycosuria but penods of marked hyperglycemia Mosenthal 1 m 1935 
expressed the belief that the damage done to the patient with diabetes mel- 
htus occurred not from the abnormally high level of blood sugar but rathei 
from the long continued effects of glycosuria with its attendant polyuria 
In considering Mosenthal’s hypothesis we can say in the first place that 
patients with renal glycosuria - may exciete large quantities of sugar in the 
urine over periods of yeais without any evidence of damage resulting theie- 
from except undernutrition This fact justifies some doubt as to the 
correctness of Mosenthal’s principle There is still the possibility that poly- 
uria in a patient with true diabetes is more serious than in one with mei ely 
a low renal threshold for glucose but convincing ewdence is lacking In 
the second place there is fresh evidence to suggest that a patient whose urine 
is sugar free and whose blood sugai is constantly within normal limits maj 
still not be properly regulated if the depots of glycogen, particularly m the 
liver, are not maintained at a normal level It is clearly shown by de Wes- 
selow and Griffiths 3 that it is impossible to classify patients as permanently 
insulin sensitive or insulin resistant Patients who aie insulin resistant be- 
come sensitive to insulin Jjy carefully balancing a high carbohydrate intake 

iMosenthai, H O Hvpergljcemia, eealuation in treatment of diabetes melhtus, Jr 
Am Med Assoc, 1935, c\, 484—488 

= Thomas, H M , Jr The renal threshold for glucose, Am. Int Med (In press) 
i pe Wesselov, O L \ , and Griffiths, W J Insulin resistance in diabetes melhtus 
and the effect of dietarj carboh>drate, Quart Jr Med, N S, 1938, \n, 17-28 
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with adequate doses of insulin Bridge 4 has come to the same conclusions 
from his studies on the action of msulm on glycogen reserves He found 
in rabbits that large doses of insulin gnen during the course of glucose 
infusion serve to deposit more glycogen in the muscle and less m the liver 
but do not lesult in increasing the respiratory quotient He has also found 
that after a poorly regulated patient with diabetes melhtus has been on a 
controlled high carbohydrate regimen for some time the respiratory quotient 
does become higher ‘ Bridge, like de W esselow and Griffiths, believes that 
this is brought about b) an mciease m the amount of hepatic glycogen and an 
imprmement of glycogen metabolism in the liver These findings are m 
accord with the statements of many clinicians that their patients are very 
much better while on a high carbohydrate diet 

It is impossible to say at present whether hyperglycemia and glycosuria 
are harmful if m other respects the sugar metabolism in the bod) is essen- 
tially normal We can say. on the other hand, that severe insulin shocks 
and possibly repeated mild attacks of hypoglycemia are harmful and m the 
face of arteriosclerotic coronary or cerebral arteries are actually dangerous 

Foi the past decade several clinics both abroad and in this country have 
prescribed very high carbohydrate diets amounting to 300 or 400 gm of 
carbohydrate a day Most clinics refuse to be quite so radical but practically 
all ha\ e been influenced to a greater or less extent The general -experience 
with diets containing between 150 and 225 gm of carbohydrates a day is 
that the patient feels better, likes his food better, needs little or no more 
insulin than on a lower diet and has fewer insulin reactions It is interest- 
ing to find a rational explanation of these beneficial results in an improved 
hepatic glycogen metabolism with coincidental improvement m insulin 
utilization 

Protamine insulin introduces new problems of regulation Since the 
absorption rate is so much slowei than regular insulin the full effect from 
an injection is not obtained for five or six hours After that the effect is 
more or less constant for the next 18 or 20 hours although the injected 
insulin is more rapidly utilized if food is taken than when it is not Hypo- 
glycemic reactions are usually encountered m the early morning hours after 
the long period of fasting dui mg sleep These facts necessitate certain 
changes in the dietary regime Since the rate of absorption of protamine 
msulm is thought to be more uniform than the rate of production of endo- 
genous insulin of a normal individual it is well to supply the carboh)drate 
in somewhat smaller amounts at shorter intervals The indications may be 
met b) starting the day with a small carbohydrate meal and by suppl) mg 
some carboh)drate just before retiring at night Another satisfactory 
formula for distributing the carboh)drate during the 24 hours is to divide 

4 Bridcf E tr T' le action of insulin on gl3cogen rcser\ c, Bull Johns Hopkins Hosp, 
lyoo, lxii, 40o— 421 

and Wintfr, E A Diabetes, carbohidratc combustion and msulm 
action, Bull Johns Hopkins Hosp (In press ) 



2050 


EDITORIAL 


the total amount mto Vr,, 2 /-„ 2 /-„ foi the three meals and then to subtract 10 
gm fiom each meal and piesent it in a convenient foim three houis after 
meals 

If, then, one subscnbes to the pnnciple that the diet must contain enough 
carbohydiate to keep the hepatic stoiehouse of glycogen at a high level it 
is logical to place the lowest limit of caibohydiate m the diet at 150 gm 
a day If the patient’s caloric requnement permits, this amount may be in- 
creased to 200 gm or 225 gm daily It is customary to keep the protein 
at the lowest level which is consistent -\\ ith mti ogen balance and the fat low 
enough to pi event the patient fiom gaining weight or, if alieady overweight, 
to bring about a giadual loss of weight Blood sugai estimations at inter- 
vals during the day and night often show normal lariations when suitable 
pi otamine insulin dosage is given 

Unusual exeicise is fiequently followed by hypoglycemia However, 
patients become familiar with this consequence of unusual exeition and 
leain to forestall seveie attacks by eating extra biead or fruit or some othei 
leadil) available carbohydrate Where an amount of exercise customary 
to the patient is followed by a hypoglycemic reaction, l eduction of the 
protamine insulin dosage is indicated but aftei the reduction glycosuria must 
be watched foi more carefully than before 

Moderate vanations in blood sugar levels are unimportant and extreme 
ones make themselves evident to the watchful patient in a way that enables 
him to change his single dose of insulin or his diet to suit the situation It 
has been shown that excellent legulation with protamine insulin can be 
obtained b) propel dietaiy adjustment of an adequately high carbohydrate 
intake The patient not only is happiei and feels very much better on this 
than on any other legimen but also the metabolic processes more nearly 
approach normal 


H M T , Jr 
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Pi ol of oi mother apy m Treatment and Prevention Bv N E Ischlondsky 237 
pages, 15X26 cm H Kimpton, London 1937 Price, $5 00 

The author has combined a series of lectures delivered before the Egyptian 
Medical Association of the University of Cairo into the above A'olume “ Proto- 
formotherapy,” as defined, “is a basic conception, the most chaiacteristic feature of 
which is the widest application of synthesis in the interpretation of morbid phe- 
nomena ” The idea is based upon the supposed stimulation of the natural protective 
capacities of the organism by miection of an incret derived from embryos during 
the third and fourth month of gestation The incret is advocated by the author for 
the treatment of innumerable disease states pulmonary tuberculosis, chronic ne- 
phritis, endocrine disturbances and epileptiform states, constitute only a small num- 
ber In support of the extraordinary results obtained in the treatment of these con- 
ditions, the author offers extremely inadequate case reports An inadequacy which 
in view of the monumental claims made by the autlioi, throws great doubt upon 
the value of the work 

J E B 

In the Realm of Mind By Charlls S Maers, Psychologist 251 pages, 12X18 
cm Cambridge University Press, London, Macmillan Co, New York 1938 
Price, $2 50 

This book is made up of nine chapters on the applications and implications of psy- 
chology m the relationships of human societj The fourth chapter will be of especial 
interest to medical readers as it is entitled “ A Psychological Regard of Medical Edu- 
cation,” and is a reprint of the Bradshaw 7 Lecture, delivered before the Royal Col- 
lege of Physicians 

The author feels that our present system of medical education tends to turn out 
specialists rather than clinicians because medical education is “almost wholly in 
the possession of specialists, each with Ins owm vested interests, each maintaining the 
supreme importance of a full knowledge of Ins subject for the medical student, and 
strenuously opposing any reduction m the time devoted to it ” He makes a plea 
that the future clinician should receive first a more general education m the whole 
range of medicine and surgery before he visits the “too w'ater-tight departments of 
the specialist physicians and surgeons expressly to learn about the rarer diseases — 
but specialization should follow, not form part of, elementary medical education ” 

In the other chapters of this book the reader will find many thought provoking 
statements, and no doubt will agree with the author that “ psA chology unquestionably 
offers great help in the choice of a career ” 

J L McC 

4 Diabetic Manual Bv Edward L Bortz, M D 222 pages, 14X20 5 cm F A 
Davis Co , Philadelphia 1936 

Fne authors haie contributed to Dr Bortz’s Manual for Diabetics There is 
an interesting foreword by Dr George Morris Piersol There is already a con- 
siderable number of manuals for diabetics available, but the present one presents 
mam good features It is Aery readable and many of the sections are outstanding, 
for example those upon the “ Administration of Insulin ” and the “ Care of the 
beet” The chapter gn r en up to the associated condition, obesity, is interesting and 
instructiA e 
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It appears as if the use and dangers of protanune-zinc-insuhn were not given 
adequate discussion It is questionable whether it is justifiable to say that “ cer- 
tain cases of renal glycosuiia develop a mild foim of diabetes m later years” 
There is some question also whether certain parts of the manual are not more suited 
for the comprehension of physicians than for that of patients 

J S E 

A Fcitbook of Medicine Edited by Russell L Cecil, A B , M D , Sc D , Asso- 
ciate Editor for Diseases of the Nervous System, Foster Kennedy, M D , 
FRSE Fourth Edition, revised 1614 pages, 17X25 cm W B Saunders 
Co , Philadelphia 1937 Price, $9 00 

There can be no doubt that the new edition of this text will establish even more 
firmly its rapidlv growing popularity One hundred and forty authors have con- 
tributed to it, and the reader cannot but be impressed bj the excellent editing and 
arrangement of the work — a difficult undertaking with such a large number of 
writers The style is uniformly clear and concise and at the same time very readable 
and interesting 

Nine additional subjects have been introduced to the present volume Twenty- 
nine subjects have been rewntten by authors new to the Textbook, partly because of 
the death of some of the former contributors, and partly because of a new editorial 
policy of retiring older writers and replacing their work by that of a younger group 
of teachers The Editor, in his preface, regrets the loss of some of the articles, 
but his good judgment in selecting new contributors has made the present edition 
one of the best textbooks available, both for the student and practitioner 

T N C 
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Gifts to thi- College Library 

Grateful acknowledgment is made of the receipt of the following donations to 
the College Library 


Books 

Di F M Pottenger (Fellow' and Regent), Monrona, Calif — an autographed copy, 
Fifth Edition, “Symptoms of Visceral Disease”, 

Dr Emanuel M Josephson, New' York, N Y — “Glaucoma and Its Medical Treat- 
ment with Cortin ” 

Reprints 

Dr George E Baker (Associate), Casper, Wyo — 3 reprints, 

Dr Karl F Eschelman (Fellow), Buffalo, N Y — 1 reprint, 

Dr James O Finney (^Associate), Gadsden, Ala — 3 reprints, 

Dr William Freeman (Fellow), Worcester, Mass — 1 reprint, 

Dr Hyman I Goldstein (Associate), Camden, N J — 2 reprints, 

Dr Irving Gray (Fellow), Brooklyn, N Y — 26 reprints, 

Dr Jacob Gutman (Fellow), Brooklyn, N Y — Second Series Supplement to “The 
Modern Drug Encyclopedia ” , 

Dr J Morrison Hutcheson (Fellow' and Governor for Virginia), Richmond, Va — 1 
reprint , 

Dr Vincent W Koch (Fellow'), Janesville, Wis — 1 reprint, 

Dr Manfred Kraemer (Fellow), Newark, N J — 2 reprints, 

Dr Charles E Lyght (Associate), Northtield, Minn — 4 reprints, 

Dr Arthur M Master (Fellow), New York, N Y — 20 reprints, 

Dr William B Rawls (Fellow), New York, N Y — I reprint, 

Dr David Salkin (Associate), Hopemont, W Va — 1 reprint, 

Dr Benjamin Saslow (Associate), Newark, N J — 1 reprint, 

Dr Jacob Schwartz (Associate), Brooklyn, N Y — 1 reprint. 

Dr Christopher C Shaw (Associate), Bellow's Falls, Vt — 7 reprints, 

Dr Frederick R Taylor (Fellow), High Point N C — Chapter VI-B and Chapter 
XIV-E, Oxford Loose-Leaf Medicine, 

Dr Edward G Thorp (Fellow), Boston, Mass — 5 reprints, 

Dr Walter H Watterson (Fellow), La Grange, 111 — 1 reprint 
Dr Samuel Weiss (Fellow), New York, N Y — 3 reprints 

Dr M C Pincoffs (Fellow'), Baltimore, Md , contributed a reprint by Dr 
Lewellys F Barker (Fellow), Baltimore, Md , on “Comments on Tetam,” the 
original article appearing in Volume I, No 4, Februan, 1921, of the “Annals of 
Medicine,” the original official publication of the College 


New' Life Members 

Dr Emanuel Klaus (Fellow), Cleveland, Ohio, and Dr Harry W Coffin (Fel- 
low'), Los Angeles, Calif, bare become Life Members of the American College of 
Physicians making a total of one hundred and one members who have subscribed to 
Life Membership, four of whom are now' deceased 
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Maryland Chapter of the Collece 

On April 19 Fellows of the College residing in Maryland held a meeting under 
the chairmanship of Dr Henry M Thomas, Jr (Fellow and Governor of the College 
for Maryland), at which it was decided to establish a so-called Maryland Chapter 
of the members of the College Dr Sydney R Miller (Fellow), Baltimore, was 
elected chairman for the first year It is planned to hare at least two meetings a 
year and other meetings if special circumstances arise 


Through ariaugements by the American Heart Association, New' York City, 
leading British and American physicians, 6,000 miles apart, confeired via the radio 
on Rheumatic Heart Disease, the greatest menace to child health This conference 
the first international broadcast on any health problem, was heard over the National 
Broadcasting Company, WEAF and the Red Netw'ork on May 2, in connection with 
the observance of National Child Health Day The conference was opened by Lord 
Thomas Jeeves Horder, Physician-in-ordinaiy to the King of England, from London 
, Dr Homer F Swift of the Rockefellei Institute, New' York City, and Dr T Duckett 
Jones of the House of the Good Samaritan, Boston, spoke from Atlantic City, wheie 
they were attending the convention of the American Society for Clinical Investigation 
Dr William J Kerr, President of the Ameucan College of Physicians and of the 
Amencan Heart Association, took up the discussion fiom San Fiancisco 


Undei the Presidency of Dr Alphonse McMahon (Fellow’), St Louis, the 
American Therapeutic Societv held its Thirty-Ninth Annual Meeting at the Waldorf- 
Astoria Hotel in New York Cit\ Apiil 1-2 1938 Among its officers w r ere Dr 
Harold S Davidson (Fellow'), Atlantic City, and Dr Plal McCluney Davison (Fel- 
low), Atlanta, Ga , Vice Presidents, Dr Oscar B Hunter (Fellow), Washington, 
D C, Secretary, Di Henry H Turner (Fellow), Oklahoma Citv, Tieasurer On 
its Council of fifteen members all but four are Fellow's of the College All but a 
very few of the Fellow's and Active Members of this Society aie Fellows of the 
College The majority of those presenting papers at the New York meeting were 
also Fellow's of the College Dr F M Pottenger (Fellow and Regent), Monrovia, 
Calif , was a speaker of the evening at the annual dinner and President’s Reception 
Dr Reynold Webb Wilcox, deceased, first president of the Amencan College of 
Physicians, w r as the second president of the Amencan Therapeutic Societv 


Dr William G Herrman Receives Rutgers Aw'ard 

Dr William G Herrman (Fellow), Asbury Park N J, w'as the recipient of 
the Rutgers’ Aw-ard, a medal of honor by Rutgers University for Ins outstanding 
service to society in the field of medicine, and for his lovaltv to Ins Alma Mater, 
from which he giaduated in 1912 The presentation w'as made on February 22, 
1938, at a dinner celebrating the annual Alumni Dai bv the College The medal was 
presented by Dr Robert Clothier, President of the Unnersitv 

Citation 

“ Here, in the presence of sour fellow-alumni, I want to pa}' the University’s 
tribute to you for your sen ices, both to vour University and to your profession 
Voltaire wrote ‘But nothing is more estimable than a phssician who, having 
studied nature from his sers south, knows the properties of the human body, 
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the diseases which assail it, the remedies which will benefit it, exercises his art 
with caution and pays equal attention to the rich and poor ’ In war and in 
peace, you have practiced your profession with achievement and with promise 
of yet greater achievement to come, especially with reference to the application 
of radiology and roentgenology to medicine In recognition of your attainments, 
you have been made a Fellow of the American College of Physicians and of the 
American College of Radiology — and only recently the President of the Medical 
Society of New Jersey 

“Yet, despite the exacting demands of vour professional work, you have 
always found time to wear a trail back to the campus where jou studied m those 
years prior to 1912 Your counsel and support have always been available to 
your Alma Mater It is appropriate that, with the authority of the Trustees, 
I should confer on you today the Rutgers University Aw ai d This medal, which 
I hand jou, is the visible token of our tribute ” 


Dr Hilton S Read (Fellow), Atlantic City, is the chairman of the Welfare 
Committee (executive bod} ) of the Medical Society of New Jersey 


The Desert Sanatorium of Southern Arizona, located at Tucson, is conducting 
a special program and special low rates for arthritics from May 15 to October 15, 
1938 The Sanatorium does not stress nor exploit any particular method of treat- 
ment of arthritis but, following out good medical practice, bases therapy upon the 
diagnostic findings in each case 

Dr Roland Danson (Fellow) is the Medical Director and Dr C W Mills 
(Fellow) is the Chief Visiting Physician 


Dr Joseph Hajek (Fellow) and Dr Thomas T Mackie (Fellow'), both of New 
York City, were Chairman and Secretary, respectively, of the Section on Medicine 
of the New' York Academy of Medicine for the >ear 1937-38 

Dr Hajek contributed a paper on “ The Cardiogram in Health and Disease ” 
on the Scientific Program of the South Brooklyn Medical Societv Meeting, April 14, 
1938 


Dr Ross M Lymburner (Fellow), Hamilton, Ontario, spoke on “The Treat- 
ment and Later Management of Coronary Thrombosis ” before the annual meeting 
of the Ontario Medical Association, held at the Royal York Hotel, Toronto, Ontario, 
May 2 to 6 


Dr H I Spector (Associate), St Louis, has received a joint invitation from 
the Kansas State Medical Society, Kansas State Board of Health and the Kansas 
Tuberculosis and Health Association to lecture to the medical societies of several 
cities of the State of Kansas on the subject of “ Symptoms Diagnosis and Differ- 
ential Diagnosis of Early Pulmonary Tuberculosis ” He u'as the guest of the 
Leavenworth Count} Medical Society on April 18, of the Franklin Count\ Medical 
Society in Ottawa on April 19, of the Sedgwick County Medical Societ} in Wichita 
on April 21, and of the Central Kansas Medical Societ} in Russell on April 22 
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On March 10, 1938, the Morgan County (Illinois) Medical Society held its 
Fiftieth Anniversary Celebration Meeting, honoring Dr Frank Parsons Norbury 
(Fellow), of Jacksomille, 111 The speakers included Hon A L Bowen, Director 
of the Department of Public Welfare, State of Illinois, Dr Tom B Throckmorton 
(Fellow), Des Moines, Iowa, and Dr Charles L Patton, FACS, Springfield, 111 


On February 8, 1938, members of the American College of Physicians in Puerto 
Rico gave a farewell dinner to Dr Ramon M Suarez, Governor of the College for 
Puerto Rico, preceding Ins sailing to participate in the postgraduate course offered 
under the auspices of the College at Harvard University Among the Puerto Rico 
members present were Dr Ramon M Suarez, Dr Carlos E Muiioz MacCornnck, Dr 
Guillermo Marques, Dr Antonio Ortiz, Dr Luis Morales, Dr Cesar Dominguez, 
Dr R Rodrigue7-Molina, Dr Enrique Koppisch, Dr Jose Landron, Dr O Costa- 
Mandry and Dr Jose Garndo Collazo 

Dr Suarez later attended the Annual Session of the College at New York City, 
taking Ins place on the Board of Governors as the representative from Puerto Rico 
On behalf of the Fellows and Associates of the College m Puerto Rico, Dr Suarez 
presented a set of resolutions signed by all the Puerto Rico members, inviting the 
College to come to Puerto Rico on a post-convention cruise to inspect their work and 
institutions 


Dr Warren F Kalile (Fellow), 17 N Chatsworth Avenue, Larclnnont, N Y, 
has prepared a very interesting and instructive talking slide film on the subject, 
“Treating Pneumonia” This film has but lecently been completed, and Dr Kalile 
has expiessed Ins willingness to loan it to Fellows of the College It requires twenty- 
three minutes, and is a combination of still and talking film The apparatus for 
showing the film is available in practically every community The film and the 
record may be loaned, oi Dr Kalile will show it personally to gioups not too far re- 
moved from Larclnnont 


The Chicago Tumor Institute opened Marcli 21, 1938, offenng consultation 
service to physicians in the diagnosis and treatment of cancer and radiation facilities 
for cancer patients The Institute also proposes to conduct research and to offer 
training to physicians who may wish to qualify as specialists in the study and treat- 
ment of this disease The scientific committee consists of Max Cutler, M D , 
Director , Sir G Lenthal Cheatle, F R C S , Henri Coutard, M D , Arthur H 
Compton, Ph D and Lud\ lg Hektoen, M D 


Dr A A Leomdoft (Associate), Poughkeepsie, N Y, addressed the Dutchess 
Count} Psychiatrical Societ} Match 18, 1938, on “Control of Tuberculosis m the 
Hudson Ri\cr State Hospital ” 


Dr Arthur J Logie (Associate), Jacksonville, Fla, addressed the Polk Count} 
Medical Societr at Lakeland, Fla , on January 12, 1938, the Suwannee River Medical 
Societ} at Maro, Fla, on Februar} 11, 1938 the Florida Tuberculosis Association 
at Orlando, Fla , on April 26, 1938, and the Dural Countv Medical Society at Jackson- 
ville, Fla on Mar 2 193S His subject was ‘The Value and Significance of the 
Tuberculin Test ” 
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Dr M Coleman Harris (Fellow), New York City, lias been advanced to Adjunct 
Professor of Medicine and Head of the Department of Allergy at the New York 
Polyclinic Hospital Because of the added duties of this new appointment, lie has 
resigned his appointment at Roosevelt Hospital 


Under the presidency of Dr Edward S Sledge (Fellow) Mobile, the Medical 
Association of the State of Alabama held its annual meeting m Mobile, April 19-21 
Among members 'of the College who contributed to the program were Dr John H 
Musser (Fellow 7 ), New 7 Orleans, “ Treatment of Organic and Inorganic Diseases of 
the Stomach”, Dr Oscar W Bethea (Fellow), New 7 Orleans, “The Pneumonias”, 
and Dr Joe H Little (Associate), Mobile, “ Progress in the Treatment of Diabetes ” 
Dr Thomas M McMillan (Fellow), Philadelphia, delivered the Jerome Cochran 
Lecture on “An Optimistic View of Some Problems of Heart Disease” 


Dr Joseph Yampolsky (Fellow), Atlanta, Ga addressed the Thirteenth Annual 
Session of the Alabama Pediatric Society, April IS, on “ A Comparative Review 7 of 
the Drugs Used in the Treatment of Syphilis ” 


Dr Elliott P Joslin (Fellow), Boston, addressed the Chicago Medical Society 
April 6 on “ Present Conceptions of Diabetes Melhtus ” 


Dr Alan Browm (Fellow 7 ), Toronto, Ont , addressed the Northern Tri-State 
Medical Association in Findlay, Ohio, April 12, on “ Some Common Disturbances m 
Children Frequently Handled Incorrectly” 


Dr M Herbert Barker (Associate), Chicago, addressed the Arkansas Medical 
Society at Texarkana April 1S-20 on “ Phases of Renal Edema and Their Treatment ” 


Dr Benjamin W Black (Fellow 7 ), Oakland and Dr Clifford W Mack (Fellow 7 ), 
Livermore, have been appointed to a committee to aid the California State interim 
committee on state hospitals, authorized by the legislature to study hospitalization 
of the insane 


Dr Logan Clendemng (Fellow 7 ), Kansas City, Mo, delnered a public lecture 
on “ The Care and Feeding of Humans ” under the auspices of the Chicago Medical 
Society at the Goodman Theater in Chicago on April 13 


Dr William Devitt (Fellow), Allemvood, Pa, was elected president of the 
Pennsylvania Tuberculosis Society 


Dr Udo J Wile (Fellow) Ann Arbor, addressed the Allegheny Count} 7 (Pa ) 
Medical Society at Pittsburgh, April 19, on “ Syphilis in Relation to Surgical 
Problems ” 
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Dr John Zahorsky (Fellow), St Louis, addressed the one hundred and fifth 
annual meeting of the Tennessee State Medical Association at Nashville, April 12-14, 
on “ The Newborn Baby in the Hospital ” 


Among guest speakers at the annual meeting of the Texas Tuberculosis Asso- 
ciation held in El Paso, April 15-16, weie Dr Jay Arthur Myers (Fellow), Minne- 
apolis, president of the National Tuberculosis Association, and Dr Lewis J Moor- 
man (Fellow), Oklahoma City 


Dr James N Williams (Associate), Richmond, Va , addressed the sixtj -second 
annual meeting of the American Association on Mental Deficiency at Richmond, April 
20-23, on “ Emotional Education of Children ” 


Stanford University School of Medicine, San Francisco, has inaugurated a 
course of popular medical lectures Among Fellows of the College who have recently 
contributed are Dr Walter W Boardman (Fellow), San Francisco, “Conditions of 
the Mouth in Relation to Disease”, Dr William J Kerr (Fellow and President), 
San Francisco, “Forty, Fat and Florid and Heading for Circulatory Failure”, and 
Dr Dwight L Wilbur (Fellow), San Francisco, “Vitamin Facts and Fallacies” 


Dr James S McLester (Fellow), Birmingham, Ala, delivered the Ewing Fox 
Howard Oration on “ Causes and Effects of Hypertension ” before the seventy-first 
annual session of the Mississippi State Medical Association at Jackson, Miss , April 
19-21 


Under the presidency of Dr Homer Davis (Fellow), Genoa, Nebr , the Nebraska 
State Medical Association held its annual convention at Lincoln, April 26-28 


Dr Arthur C Christie (Fellow), Washington, D C, delivered the annual 
J Chalmers DaCosta Foundation Lecture on “ Comprehensive Planning for Medical 
Care — the Physician’s Responsibility,” March 30, before the third annual Post- 
graduate Institute of the Philadelphia County Medical Society Dr Rufus S Reeves 
(Fellow), Philadelphia, was chairman of the committee that organized the Institute 


Dr Bernard L Wyatt (Fellow), Tucson, Ariz , w'as recently awarded a medal 
from the Comite National de Defense contre la Tuberculose m France in appreciation 
of his work in tuberculosis during the World War 


Dr Robert A Hare (Fellow'), Santa Barbara, Calif, w'as recently appointed 
Medical Director of the Washington Sanatorium and Hospital, Takoma Park, Wash- 
ington, D C 

Dr Thomas Parran (Fellow'), Surgeon General of the U S Public Health 
Sen ice, w'as recently awarded a medal by the “Parents Magazine” for outstanding 
sen ice to children 
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Dr Cyrus C Sturgis (Fellow), Ann Arbor, addressed the eighty-seventh annual 
session of the Iowa State Medical Society at Des Moines, May 11-13, on “ Diseases 
Associated with Changes in the Red Blood Cells ” 


Dr Raj M Balyeat (Fellow), Oklahoma City, addressed the Louisiana State 
Medical Society at New Orleans, May 2-4, on “ Common Allergic Manifestations 
Encountered In the General Practitioner ” 


Dr Leonard G Rowntiee (Fellow), Director of the Philadelphia Institute for 
Medical Research, was the recipient of the annual Strittmatter Award, a gold medal, 
at a meeting of the Philadelphia County Medical Society on April 13, the award being 
made in recognition of Dr Rowntree’s work on the thymus gland, cancer and 
arthritis 


Dr Eugene F DuBois (Fellow) and James D Hardy, New York, addressed 
the National Academy of Sciences at Washington, D C , recently on “ Relationship 
of Humidity to Evaporation of Sweat ” 


Dr William R Houston (Fellow), Austin, Texas, was the banquet speaker 
at the forty-first annual meeting of the American Gastro-Enterological Association 
at Atlantic City, May 2-3, his subject being, “ Our Relations with the Orient ” Dr 
Houston also addressed the Medical Society of the District of Columbia at the public 
meeting m connection with its annual scientific assembly May 4-5 on “Western 
Medicine in China ” 


Dr Edward A Strecker (Fellow), Philadelphia, addressed the one hundred 
and thirty-second annual meeting of the Medical Societv of the State of New York, 
held m New York City, May 9-12, on “ The Importance of Psychology in the Prac- 
tice of Medicine ’’ 

Dr Paul A O’Leary (Fellow), Rochester, Minn, addressed one of the sections 
on “Significance of Asymptomatic Neurosyphilis ” 


The eighty-fifth annual session of the Medical Society of the State of North 
Carolina was held at Pinehurst May 2-4, under the presidency of Dr Wingate M 
Johnson (Fellow), Winston-Salem 

Among the guest speakers was Dr Edward A Strecker (Fellow), Philadelphia, 
“ Functional Illness and the Medical Psychology Needed by the Practitioner in Its 
Treatment ” 


A memorial tablet to the late Dr William Duffield Robinson (Fellow), was 
unveiled by the trustees of the Philadelphia Institute for Medical Research at its 
building at the Philadelphia General Hospital on April 7 Dr Robinson was active 
m the formation of the Institute He died in 1931 


Dr James B Collip (Fellow), Montreal, Que , addressed the Philadelphia 
Pediatric Society April 12 on “ Anterior Pituitary Hormones ” 
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Dr John A Kolmer (Fellow), Philadelphia, addressed the seventy-second annual 
session of the Texas State Medical Association at Galveston, May 10-12, on 
“ Syphilis ” 


The Congress of American Physicians and Surgeons held its Semi-Centenary 
Meeting at Atlantic City, May 3-4, 1938, under the presidency of Dr James B 
Herrick (Fellow and 1st Vice President), Chicago The Congress is held every 
five years The component associations and societies include the American Otological 
Society, American Neurological Association, American Gynecological Society*, 
American Dermatological Association*, American Laryngological Association, 
American Surgical Association, American Clinical and Climatological Association, 
Association of American Physicians, American Association of Gemto-Ui mary 
Surgeons, American Orthopedic Association, American Pediatric Society*, Ameri- 
can Association of Pathologists and Bacteriologists However, those societies marked 
with an asterisk did not hold meetings with the Congress this jear 

Among the officers of the Association of American Physicians were Dr George 
R Minot (Fellow), Boston, President, Dr Eugene F DuBois (Fellow), New York, 
Vice President, Dr Hugh J Morgan (Fellow), Nashville, Tenn , Secretaiy, Dr 
William S McCann (Fellow), Rochester, N Y, Treasurer, Dr Fiancis G Blake 
(Fellow and Governor), New Haven, Conn, Recoider, Dr Gerald B Webb (Fel- 
low), Coloiado Springs, Dr Louis Hamman (Fellow), Baltimore, Dr < James H 
Means (Fellow and Ex-President), Boston, Dr George Blumer (Fellow), New 
Haven, Conn, and Dr Warfield T Longcope (Fellow), Baltimore, Members of the 
Council, Dr O H Perry Pepper (Fellow' and President-Elect), Philadelphia, Dele- 
gate to the Executive Committee of the Congress, Dr Ernest E lions (Fellow), 
Chicago, Alternate Delegate, Dr Richard A Kern (Fellow), Philadelphia, Alternate 
Committeeman 

Among the officers of the American Clinical and Climatological Association 
were Drs John H Musser (Fellow), New' Orleans, and James J Waring (Fel- 
low), Denver, Vice Presidents, Dr Francis M Rackemann (Fellow), Boston, Secre- 
tary and Treasurer, Drs J Burns Amberson, Jr (Fellow), New York, O H 
Perry Peppei (Fellow), Philadelphia, Henry M Thomas (Fellow and Governor), 
Baltimore, James E Paullin (Fellow), Atlanta and Chester S Keefer (Fellow), 
Boston, Membeis of the Council, Dr George Morris Piersol (Fellow), Philadelphia, 
Alternate Delegate to the Executive Committee of the Congress , Dr Richard A Kern 
(Fellow), Philadelphia, membei of the Committee on Arrangements 

Among the officers of the American Association of Pathologists and Bac- 
teriologists were Dr Earl B McKinlej (Fellow), Washington, D C, Vice Presi- 
dent, Dr Howard T Karsnei (Fellow), Cleveland, Ohio, Secretary, Dr C V 
Weller (Fellow), Ann Arbor, Member of the Council, Lt Col George R Callander 
(Fellow), MC, U S A, Delegate to the Executive Committee of the Congress, 
Dr Ward J MacNcil (Fellow'), New' York, Alternate Delegate 


Dr Elmer L Sevringhaus (Fellow'), Madison, Wis , W'as a guest speaker at 
the mnet) -eighth annual meeting of the Illinois State Medical Society at Springfield, 
May 17-19, Ins subject being “ Pituitary Therapy in General Practice ” 


Among the guest speakers at the one hundred and fort> -seventh annual meeting 
of the New Hampshire Medical Societ) at Manchester May 17-18 were Dr Walter 
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Bauer (Fellow), Boston, “Treatment of Arthritis”, Dr Donald S King (Fellow), 
Boston, “Cancer of the Lung”, and Dr Frederick T Lord (Fellow), Boston, 
“ Treatment of Pneumonia ” 

Among the guest speakers at the annual meeting of the Medical Society of New 
Jersey, held at Atlantic City, May 17-19, were Dr Josephine B Neal (Fellow), New r 
York, “Treatment of Infections of the Central Nervous System with Special Ref- 
erence to Sulfanilamide ”, and Dr George B Lusterman (Fellow), Rochester Minn , 
“ Newer Aspects in Etiology and Treatment of Ulcers of the Gastrointestinal Tract ’ 

Dr William S Rude (Fellow), Ridgetop, was elected a \ ice-president of the 
Tennessee State Medical Association at its annual meeting in Nashville during April 
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OBITUARIES 

DR LEWIS BURGIN McBRAYER 

Lewis Burgm McBrayer died at his home in Southern Pines, N C , 
April 1, 1938 He was born m Buncombe County, December 27, 1868, 
and his long and useful career in medicine from the time of his graduation 
from the Louisville (Ky ) Medical College in 1889 was spent within the 
confines of his native State For twenty-five years he practiced m Asheville, 
serving as County Coroner of Buncombe County, and City Health Officer 
of Asheville, becoming, in 1914, the Superintendent of the North Carolina 
State Tuberculosis Sanatorium, at Sanatorium, N C 

He was President of the Buncombe County Medical Society about 1900 
From 1915 to 1920 he was Secretary of the Hoke County Medical Society, 
m 1918-19, he was Chairman of the Section on Public Health of the South- 
ern Medical Association, in 1919 he was President of the Moore County 
Medical Society, in 1925-26 he was President of the Southern Conference 
on Tuberculosis, he was Managing Director of the North Carolina Tu- 
berculosis Association, and President of the North Carolina Medical Society, 
as well as a member and President one year of the State Board of Medical 
Examiners, after which he became Secietary-Treasurer of the State Medical 
Society, and from 1921 until his retirement two years ago, he was given the 
title of “ Honorary Secretary for Life ” of this Society 

Being keenly interested in the furtherance of oigamzed medicine, he was 
always -vitally interested in, and a member of, his local County Medical So- 
ciety, State Medical Society, the Southern Medical Association, the Amen- 
can Medical Association, the National Tuberculosis Association and its 
legional subdivisions, and the American College of Physicians, of which he 
became a Fellow in 1920, maintaining an active interest in all of these asso- 
ciations until illness incapacitated him 

In 1890, Dr McBrayer married Miss Lillian Cordie Deaver, of Ashe 
ville, of which union three children survive Mrs Paul P McCain, wife of 
Paul P McCain, M D , F A C P , present Superintendent of the North 
Carolina State Tuberculosis Sanatorium, Lewis B McBiayer, Jr, and 
Reuben A McBiayer 

Dr McBiayer was actnely interested in the Oidei of Odd Fellows, 
which oiganization gave him some of its highest honors, he finally serving in 
1933-34 as Grand Marshal of the sovereign grand lodge His civic inter- 
ests embraced the Sand Hill Fruit Growers Association, of which he was 
President in 1922, the Chamber of Commerce of Southern Pines, the 
United States No 1 Highway Association, both of which latter organiza- 
tions he also sened as President Dr McBrayer’s outstanding contribution 
to the medical life of his State was his vitalizing interest and campaigns for 
the betterment of public health, and for the prevention and eradication of 
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tubu culosis In the Amencan College of Physicians, he was so far as 
known the mitiatoi of the idea of sectional meetings, when in 1930 the 
President of the College, the Secretaiy-General and the Executive Secretary, 
on his invitation, were the guests of the Fellow s of the State at a luncheon 
during the meeting of the State Society at Pinehurst 

In Dr McBrayei’s death, his communit), State and the country at large, 
have lost an enthusiastic, tireless worker in the field of preventive medicine 

C H Cocke, M D , 
Governor for North Carolina 

DR STEPHEN WEBB DAVIS 

Dr Stephen Webb Davis, of Charlotte, N C, who died suddenly on 
March 16, 1938, was born Septembei 1, 1894, the son of the late Thomas 
Jackson Davis and of Ella Webb Daws Dr Davis graduated from the 
Virginia Polytechnic Institute with a B S degree, and received the degree 
of MD from the Univeisity of Pennsylvania, with honors, m 1927 He 
served as Resident Physician at the University Hospital, in Philadelphia, 
and pursued postgraduate studies at the Mayo Clinic, the Government 
Research Station, at Beaufort, N C , and other places Prior to entering 
medicine, Di Davis seived as First Lieutenant of the 11th Caealry, U S 
Army, during the World Wai, being stationed in the West and on the 
Mexican border 

He was a member of Sigma Chi and Phi Cln (medical) fraternities, of 
the Mecklenbuig County Medical Society, the North Carolina State Medical 
Society, the Tri State Medical Society of the Carohnas and Virginia, the 
Southern Medical Association, a Fellow of the American Medical Associa- 
tion, member of the American Heart Association, and became a Fellow of 
the American College of Physicians m 1936 He belonged to the Rotary 
Club of Chai Iotte, and to the W estmoreland Club of Richmond 

In June 1935, he mairied Miss Kate Jones, of Summerville, Ga , and 
leaves his wife and one daughter, bom March 9, 1938 

Dr Davis was largely interested m the progressive phases of Internal 
Medicine, developing, some years ago, an oxjgen serwce, available to Ins 
colleagues, and lately was tremendously interested m peripheral vascular dis- 
ease, equipping himself with all the modern instiuments used in these con- 
ditions He was an earnest student, an interested and zealous physician, 
and attempted to keep himself in the forefront of progress in his chosen field 
His sudden and unexpected death cut short what might well hai e been 
a vciy brilliant career in internal medicine 

C H Cocke, M D , 
Governor for North Carolina 



MINUTES OF THE GENERAL BUSINESS MEETING 

New York, N Y, April 7, 1938 

The Annual Business Meeting of the American College of Physicians was held 
at the Waldorf-Astoria Hotel, New York City, April 7, 1938 The meeting was 
called to order at eleven-thirty o’clock by Dr James H Means, President 

Abstracted Minutes of the last Annual Business Meeting were read by the Ex- 
ecutive Secretary, Mr E R Loveland, which, upon motion duly seconded and carried, 
were accepted as read 

The Treasurer, Dr William D Stroud, reported that the finances of the College 
were m a satisfactory state, and that the accounts had been examined and found 
correct by a Certified Public Accountant He reported that on December 31, 1937, 
the total assets of the College, according to book value, amounted to $205,383 47, of 
which $64,534 27 was in the Endowment Fund and $140,849 20 was in the General 
Fund , $63,308 9S represented the book value of investments in the Endowment Fund, 
the balance of the Fund being in cash $64,941 60, according to book value, of the 
General Fund was invested in securities, the balance being represented partly in cash 
($2,891 75), partly in the College Headquarters ($57,582 45), and partly in other 
assets as will be disclosed m the detailed financial reports following these Minutes 
The Treasurer further referied to the detailed statements which hereafter follow 
Upon motion duly seconded and carried, the report of the Treasuier was accepted 
The Executive Secretary, Mr E R Loveland, presented the following report 

“ During the summer and early autumn of 1937, a completely new and revised 
Directory of the American College of Phvsicians was compiled and published 
Under the direction and recommendations of the Board of Governors and the 
Boaid of Regents the form of the Directory was somewhat changed, making it 
more informative and more practical 

“ An extension of the activities of the College included the organization of 
Postgraduate Courses, restricted to members, given during the two weeks preced- 
ing the Annual Session Although the project was started rather late and the 
final bulletins of the courses distributed only a month in advance of the Annual 
Session, there were formally registered 55 student-physicians in Course No 1, 
in ‘General Medicine,’ at Harvard University Medical School, 27 student- 
physicians for Course No 5, in ‘ General Medicine,’ at the New York Post- 
Graduate Medical School and Hospital , 25 student-physicians for Course No 6 
‘ Cardiovascular Diseases ’ at the University of Pennsylvania Graduate School 
of Medicine, and 13 student-physicians for Course No 7 ‘ Gastro-Intestinal 
Diseases ’ also at the University of Pennsylvania Graduate School of Medicine 
“ The Committee on Postgraduate Education, provided for bv the Board of 
Regents, and appointed by the President, will continue its suivey of graduate 
educational facilities in this country, and will also prepare a program of graduate 
courses for members of the College, the courses to be given m centers in or 
near-bv the next meeting city Full information will be published at the appro- 
priate tune in the Annals or Internal Medicine 

“ The Twenty-Second Annual Session of the College in New York City has 
marked a high spot in the entire list of the Sessions of the College The Presi- 
dent, the General Chairman, the Vice Chairman and the local Committees have 
done a tremendous amount of work, and given the meeting much thought, which 
has resulted in a program second to none The success of the meeting is attested 
to by the enthusiastic reports of our members and by the largest member regis- 
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tration at any Annual Session The general registration was 2,228, with 319 
visiting ladies, making a total of 2,547 The Round Table Conferences proved 
tremendously popular, with the result that we were unable to accommodate a 
great many of the members desiring tickets No other innovation m the annual 
program has proved so popular 

“ The attention of members is particularly called to the very high type of 
our Technical Exhibits this year, and that the number of exhibits has been 
reduced The exhibits are being restricted to those having a direct relation to 
Internal Medicine and its allied specialties, many irrelevant and miscellaneous 
commercial exhibits have been eliminated It is felt that exhibitors should be 
present primarily to give information and service, and not especially to make 
direct sales The College desires to make its Commercial Exhibits scientific m 
character, and to enhance their value to its members The revenue from ex- 
hibits goes a long way toward paying the expenses of the Annual Sessions 
therefore, we owe the exhibitors our courteous attention Members are urged 
to visit the various booths, for the exhibitors will be appreciative of the fact 
that the College members are sufficiently interested to examine the displays on 
which they have spent so much time and expense in preparation 

“ The College accounts, according to our universal custom, have been 
audited by a Certified Public Accountant, and all the statements have been pre- 
sented and approved by the Finance Committee and the Board of Regents 
Through the cooperation of the Treasurer and the Secretary-General, and the 
help of a competent staff, the work in the Executive Offices of the College has 
been carried on with as great dispatch, promptness and efficiency as possible 
“ In conclusion, I want to remind you again that we are always happy to 
have members visit us at our Headquarters in Philadelphia We are gratified 
that so main have come during the past year, and any service we can perform 
• is considered a privilege ” 

By motion dulv seconded and carried, the report of the Executive Secretary 
was approved 

The Secretai v-Geueral, Dr George Morris Piersol, presented the following 
report 

“ The total membership of the American College of Physicians at this date 
is approximately as iollows 

2 Masters 
2,820 Fellows 
1,080 Associates 


3,902 Total 

During the past year, since our last Annual Session, 199 have been elected 
to bellovvslnp and 2/5 to Associateship All but a verv fevv of those elected 
to Fellowship were advanced from Associateship 

“ Since the last Annual Session, we have lost through death, 58 members, 
consisting of 1 Master, 47 Fellows and 10 Associates 

4 resignations of Fellows and 10 resignations of Associates, the latter due 
primarily to inability to qualify' for Fellowship, have been accepted 

All but about 7 per cent ot those elected to Associateship five vears ago 
qualified for Fellowship 

The number who have taken advantage of Life Membership has been 
steadily growing Since the last Annual Session, 22 have subscribed to Life 
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Membership, making a grand total of 101 However, due to deaths of 4 Life 
Members, there remain 97 The names of the Life Members of the College are 
not only entered in the Directory of the College, but their names appear on the 
Life Membership Scroll, which is exhibited m the College Booth, space No 36, 
m the Exhibit Room ” 

Upon motion duly seconded and carried, the report of the Secretary-General was 
accepted 

On behalf of the Board of Regents, m consideration of his sei vices as Piesident 
of the College, the Secretary-Geneial, Dr Piersol, piesented to the outgoing Piesi- 
dent of the American College of Physicians, Dr James H Means, a silver, engraved, 
ferruled Gavel Dr Means accepted the Gavel and expressed his deep appreciation 
therefor 

At this point. Dr Means called upon the incoming President, Dr William J 
Kerr, to take over the chairmanship of the meeting 

Dr Kerr, in taking the chair, addressed the College as follows 

“ I feel very humble m standing before you today to accept this high office 
m the College It is a little more than a year ago when I began to i eceive some 
letters from friends congratulating me upon my election, or selection for the 
Presidency of the College I had not seen notice in the Axnals That was the 
first intimation that any such honor could ever come my way I must say that I 
was gieatly surprised and 1 still don’t understand 

“ During this year of preparation for the job which lies ahead, I have felt 
a good deal of temerity in assuming the position, and when I have thought of the 
very distinguished men who have preceded me in this position and noted their 
accomplishments, I had hoped that I might be able to rise to the occasion 

“ If you do not mind some references which I may now make, and not in a 
facetious mood, because this is a very serious moment in my life, I would like 
to liken the College to a certain long-necked bird, a land bud, if you will, one 
which goes rather steadily in a fonvard direction but with a long neck and head 
on the end which may be represented by your President, moving about a little 
here and there from side to side and up and dowm, but still the old bird moving 
steadily forward 

“This is a ground bird and the wings are not developed for flight Ihe 
chief organ of this bird is the gizzard, which accepts all manner of things which 
are provided and brought before it, and tins is represented by our honorable 
Board of Regents and Governors who have to pass upon many and sundry things 
presented, and I must say through my brief experience on this Board that I 
never saw r a group of men who could master problems in a more efficient manner 
“The plumage of this bird is represented by the Fellows and Associates of 
the College who can be recognized throughout the length and breadth of our 
land, including Canada and other countries near-bv, because of their outstanding 
accomplishments which ever) one in the community can well recognize 

“ The chief means of defense of this particular bird is the long leg with 
strong toes which is prowded only for a frontal attack Hus bird cannot kick 
backwards, but only by a frontal attack can it meet its enemies and meet the 
problems which arise, and we are, I think, hoping that in the College w f e may 
be able to continue to anticipate danger ahead or problems ahead and meet them 
squarely when they come 

“ Through the great speed of this bird, it has not been necessarj to prepare 
defenses toward the rear I may sa\, so far as I can understand the position of 
the College in the countr> toda\ we are rapidl) outstripping all of our com- 
petitors 
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“ By now, I think you will recognize that this bird is a male, and since it is 
the custom among this species for the male to sit on the nest and hatch the eggs, 
in our College there have been several notable hatchings, chief among them 
now classed as our living offspring are the Annals of Internal Medicine, the 
College home with its very efficient staff presided over by Mr Loveland, the 
American Board of Internal Medicine, not yet full grown but developing well 
and rapidly, for the certification of internists in this country, then our educational 
features, chief among which during the past many yeais have been our Annual 
Sessions, and more recently the regional meetings throughout the country 

“ During the last year, we have added the postgraduate effort in the College 
and from the response which we had this year, even though we had a late start, 
we are encouraged to believe that this may prove to be one of the most successful 
and helpful of our endeavors for the membership in the College It shows an 
abiding interest in keeping up that which has always distinguished the members of 
the profession in our special field 

“We are hoping during the next year to increase our activities in this 
direction and perhaps to make some surveys m cooperation with other agencies 
on the possibilities for postgraduate instruction in this country 

“ It is hoped, in returning to the bird, that your President as the temporary 
and roaming head of this great organism may be able to keep his head out of the 
sand He is a little beyond the place of the shifting sands in this country today, 
but it is to be hoped that he will keep awake to situations arising in the country 
“ If I can bring to the College the spirit of our last and rapidly diminishing 
frontier in the West, I shall be very happy If the impressive water falls, the 
giant peaks and trees of the West have any influence upon land, then I hope that 
I may be able to translate some of it into activity upon behalf of the College as a 
whole 

“ There are two things which are very close to my heart m relation to the 
College One of them is the matter of postgraduate training upon which we 
have already embarked, but m a very small way There is another matter with 
respect to the dues We hope that after due deliberation we may find some way 
to reduce the annual dues for members in the College It may not be much, but 
we hope that it may be able to be accomplished 

“ In concluding these remarks, I wash to assure you that I shall labor dili- 
gently for the whole College, and I hope that I shall not let you dow n during my 
year in office Thank you 1 ” 

Upon motion duly seconded and carried, it w 7 as 

Resolved, that in accordance with the present By-Law's of the American College 
of Physicians and directions of the Board of Regents at a regular meeting held on 
April 18, 1937, and in accordance with the publication of such proposed amendment 
to the members in accordance with the present Bj -Law s, an addition shall be made to 
the By-Laws, Article IV, Section 1, as an additional paragraph, as follow's 

“ Any member of the Board of Governors unable to attend the Annual Ses- 
sion shall appoint as bis alternate, with all the prmleges of a Goiernor, a 
Master or Fellow of Ins district who will be in attendance at that Session Upon 
presentation to the Chairman of the Board of Governors of a certificate of ap- 
pointment, the alternate shall be recognized and act m the full capacitj of Gov- 
ernor for the Session to which he has been appointed The same alternate shall 
not be appointed for more than tw r o consecutn e years ” 

President Iverr then called for a report of the Committee on Nominations b> the 
Chairman, Dr Jonathan C Meakins, whose report herewith follows 
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“Mr Piesident 

I beg to report on behalf of the Nominating Committee 

In accordance with the By-Laws, Article I, Section 2, we submit the fol- 
lowing names 

(A) Foi the Elect lie Offices 

Pi csident-Elect O H Peiry Pepper, Philadelphia, Pa 

Fust Vtcc-Pi csident James B Herrick, Chicago, 111 

Second Vice-Pi esident Noble Wiley Jones, Portland, Ore 

Thud Vice-Pi esident Chailes T Stone, Galveston, Tex 

This list of nominees has been dul\ published in the Annals or Internal 
Medicine at least one month before the present date 

(B) Foi the Boaid of Regents 

Foi the Tenn hxptung 1940 

David P Barr St Louis, Mo 
Foi the Tenn Ex piling 1941 

James E Paullin, Atlanta, Ga 
Robert A Cooke, New York, N Y 
Hugli J Morgan, Nashville Tenn 
Ernest E Irons, Chicago, 111 
D Sclater Lewis, Montreal, Que 

(C) Foi the Boaid of Governois 

Foi the Tenn Expiring 1940 

Maine — Portland 
1 r\ as — Houston 


Foi the Tenn Expiring 1941 


James F Churchill 

Southern California — San Diego 

James Waring 

Colorado — Denver 

Francis G Blake 

Connecticut — New Haven 

Wallace M Yater 

District of Columbi v — Washington 

Samuel E Munson 

Southern Illinois — Springfield 

Robert M Moore 

1 n diana — Indianapolis 

Thomas Tallman Holt 

Kansas — Wichita 

William B Breed 

Massachusetts — Boston 

Warren Thompson 

N ebrasra — Omaha 

Leander A Rielv 

Oklahoma — Oklahoma Citj 

Nelson G Russell 

\\ estfrn New York — Buffalo 

R R Snowden 

W estern Pennsylvania — Pitlsbui gh 

Edward L Bortz 

E astern Pennsylvani * — Philadelphia 

John L Calene 

South Dakota — Aberdeen 

J Ovslej Mamer 

T fnnessee — Nashville 

Louis E Viko 

Utmi — Salt Lake City 

Harrj L Arnold 

H \w mi — Honolulu 

T H Holbrook 

Ontario — Hamilton, Canada 

C F Moffatt 

Qlebec — Montreal, Canada 

William M Tames 

P \n am \ and the Can \l Zone ” 


Eugene H Drake 
M D Levy 
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President Kerr then ashed if there were other nominations to be made from 
the floor There were none, and upon motion duly seconded and unanimously carried, 
it was 

Resolved, that the nominations be closed and that the secretary cast the ballot for 
the election of the nominees presented by the Nominating Committee 

President Kerr then asked for the presentation of other business, whereupon the 
following resolution, offered bv Dr Jonathan C Meakins, was duly seconded and 
unammouslj carried with a rising vote 

Resolved, that the cordial thanks of the American College of Phjsicians be 
extended to the Retiring President, Dr James H Means, to the General Chairman, 
Dr James Alex Miller, and to the Vice Chairman and members of his various com- 
mittees, individually and collectively, for their faithful work in the preparation and 
conduct of the New York Session, to the Ladies Entertainment Committee for their 
efficiency and courteous entertainment of our visiting ladies, to the medical schools 
and hospitals of New York City for putting their facilities at the disposal of the 
College, and for their helpful participation , to the New York Convention Bureau 
and its Director for their assistance, and the Waldorf-Astoria Hotel and its Con- 
vention Manager for their cooperation 
Adjournment 


Executive Secretary’s Report 
1937 


The auditor’s report of his examination of the accounts of the College is hereto 
attached Even with added activities affecting the finances of the College, such as 
the gift of one thousand dollars to the National Conference on Nomenclature of 
Diseases and the writing off of one thousand dollars as depreciation on the Head- 

quarters Building, as directed by the Board of Regents, the 
as below indicated 

surplus is still favorable 

1935 Surplus 

$ 17,182 09 

1936 

24,946 53 

1937 

23,765 75 

The 1937 surplus was distributed as follows 


Endowment Fund 

$ 2,749 45 

General Fund 

21,016 30 


$ 23,765 75 

The total principals of the two Funds on December 31, 

1937, were 

Endowment Fund 

S 64 534 27 

General Fund 

140,849 20 


$205,383 47 


I* or comparison, the total assets of the College in 1926 were only $9,000 00 The 
glow th ot tile activities and services of the College has been grcath expanded 
during the intervening jears, vet there has been built up an excellent financial founda- 
tion Conservative policies and aggressive effort are responsible although the gen- 
eral momentum and natural grow th hav e contributed much in recent v ears The 
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journal, Annals of Internal Medicine, was for many years the source of con- 
siderable deficits Volume I showed but ten and three-quarters pages of paid ad- 
vertising, Volume X (completed, June 1937) showed two hundred and sixty-seven 
pages of paid advertising Volume I had an average circulation of 1803, Volume X, 
3878 The March, 1938, issue (Vol XI, No 9) had a circulation of 4210 But the 
College has also given its members more as the journal grew, Volume I had 1040 
pages of scientific content, Volume X, 1786 pages 

During 1937 a new and revised Directory of the College was published in ac- 
cordance with recommendations of the Board of Governors and the Board of Regents 
The Directory contains 621 pages, and was published at a total cost, including cost 
of distribution, of slightly over $4,000 00 The cost in labor and funds is well justi- 
fied by its wide use by members of the College, medical societies, medical schools, 
hospitals, insurance companies and other agencies 

The budgets for 1938 were approved in detail by the Board of Regents Decem- 
ber 12, 1937 

Respectfully submitted, 

(Signed) E R Loveland, 

Executive Sccietary 

January 1, 1938 


H I MacLEAN 
309 Valley Road 
Llanerch, Pa 


To the Boaid of Regents 

American College of Physicians, Inc 
Philadelphia, Pa 


March 4, 1938 


Mi E R Loveland, Executive Sccietaiy 


Dear Sirs 

I have examined the accounts of the 


American College of Physicians, Inc 

for the year ended December 31, 1937, and the accompanying statements, including 
the Balance Sheet at December 31, 1937, the analyses of the General Fund and the 
Endowment Fund and the Detailed Statement of Operations for the year ended 
December 31, 1937, are in accordance with the books of account and in my opinion 
set forth correctly the financial position at December 31, 1937, and the results of 
operations for the calendar year ended December 31, 1937, subject to the following 
comments 

Cash The cash was properly accounted for The following is a statement of 
the cash in the various depositories 

Girard Trust Company, Philadelphia $2,313 75 

Provident Trust Company, Philadelphia 861 47 

Rojal Bank of Canada, Montreal 741 82 


$3,917 04 
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The amount of cash in closed banks at January 1, 1937, was $6,292 39, during 
the year a liquidating dividend amounting to $583 06 was received, which reduced 
the amount to $5,709 33, as shown by the following schedule 


Balance Liquidating Balance 
Jan 1, 1937 Dividend Dec 31, 1937 

Bank of Pittsburgh, Pittsburgh $1,461 97 $1,461 97 

Exchange National Bank, Pittsburgh 1,749 20 $583 06 1,166 14 

Highland National Bank, Pittsburgh 3,081 22 3,081 22 


$6,292 39 $583 06 $5,709 33 


Accounts Receivable The accounts receivable were examined and found to be 
less than one year old and appear to be good and collectible The detailed accounts 
receivable were in agreement with the control account No requests for confirmation 
of the accounts weie mailed 

Investments The securities were accounted for by direct correspondence and the 
income for the period under review was verified 


Gcneial The increase in the amount of the Endowment Fund and the General 
Fund during the year 1937 is as follows 



Balance 

Net 

Balance 


Jan 1, 1937 

Increase 

Dec 31, 1937 

Endowment Fund 

$ 61,784 82 

$ 2,749 45 

$ 64,534 27 

General Fund 

119,832 90 

21,016 30 

140,849 20 


$181,617 72 

$23,765 75 

$205,383 47 


In accordance with the instructions of the Executive Secretary, the prepaid in- 
surance at December 31, 1937, was not set up as a deferred expense, the other de- 
ferred and accrued items were verified, the charges to the College Headquarters ac- 
count were examined, and m my opinion appear to be proper charges to this account, 
the charges to the Furniture and Equipment accounts represent proper additions to 
this account and the allowance for depreciation appears to be adequate , a depreciation 
reserve account has been set up for the new building in accordance with the action 
of the Board of Regents at the meeting on December 12, 1937, which piovided that 
depreciation on the building should be taken into account at the rate of $1,000 00 per 
year, the footings and extensions of the inventory were verified, all ascertainable 
liabilities have been included in the balance sheet, all recorded receipts from dues, 
initiation fees, exhibits, advertising, sales of publications, etc, were properly deposited 
in bank and all disbursements, as indicated by the vouchers, cancelled checks and 
bank statements, weie properly recorded in the books of account 

Very truly yours, 

(Signed) H I MacLEAN, 
CeiHficd Public Accountant 



American College or Physicians, Inc 
Balance Sheet, December 31, 1937 
General Fund 
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General Fund 

For the Year Ended December 31, 1937 


Balance, January 1, 1937 
Less 

Transfer to Endow ment 


Fund of the Initiation Fees of Life Members 


$119, S32 90 
730 00 


Summary of Operations for the Year ended December 31, 1937 


Income 

Annual Dues $24,695 08 

Subscriptions, Annals or Internal Medicine 24,649 79 

Advertising, Annals of Intern vl Medicine 8,863 51 

Initiation Fees 11,616 50 

Income from Invested Funds (General) 2,164 16 

Exhibits, 21st Annual Session 9,832 66 

Guest Fees, 21st Annual Session 421 00 

Other Income 351 26 


Profit on In\estments of General Fund sold (net) 1,420 51 $84,014 47 


$119,102 90 


Salaries 


$19,533 78 

Postage, Telephone, Telegraph 


3,399 04 

Office Supplies and Stationery 


1,054 76 

Printing 


19,562 84 

Traveling Expenses 

College Headquarters 


4,342 72 

Maintenance 

$2,109 16 


Taxes 

1,253 07 


Insurance 

86 77 


Miscellaneous 

100 00 

3,549 00 


Depreciation on Building, Furniture and Equip- 
ment 

Grant to the National Conference on Nomen- 
clature of Diseases 
Printing 1937 Directory 
Other Expenses 

21st A ^aual Session 2,260 49 

Annae. of Internal Medicine 257 51 

Miscellaneous 1,421 70 


1,847 02 

1,000 00 
4,039 31 

3,939 70 62,268 17 


Net Income for the \ear Ended December 31, 1937 21,746 30 

Balance, December 31, 1937 $140,849 20 

Endowment Fund 

l or the Year Ended December 31, 1937 

Principal Account, Januarv 1, 1937 §61 754 §2 

Add ’ 

Life Alembership Tees recened during 1937 $2,270 00 

Transfer of Initiation Fees of New Life Members from General 
Fund 730 00 3,000 00 


Deduct 

Loss on Sale of Imestments 


$64,784 S2 
250 55 


Principal Account, December 31, 1937 


$64 534 27 


*Inconie Account 

Income from Inaestments earned during 1937 $ 2 428 54 

Deduct ’ 

Research Fellowships , $2 330 25* 

John Phillips Memorial Prize ' 9s 29 2,428 54 

_ $69 75 additional was expended from the General Fund during 1937 on account of the 

Research Fellowships 
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Detailed Statement of Operations 


For the Year Ended December 31, 1937 


General Income 

Annual Dues 


$24,695 08 

Initiation Fees 


11,616 50 

Income from General Fund Investments 


2,164 16 

Profit from Sales of Keys, Pledges and Frames 


181 94 

Profit on Investments of General Fund sold (net) 


1,420 51 

Dividend on Insurance Deposit 


60 00 $40,138 19 

Tiventy-first Annual Session 

Expenses 

Salaries 

$ 4,049 99 


Communications (Postage, Telephone, etc ) 

480 17 


Office Supplies and Stationery 

144 65 


Printing 

1,061 11 


Traveling Expenses 

2,418 32 


Other Items 

Advertising $ 

100 70 


Badges 

191 50 


Convocation 

492 59 


Ladies Committee 

502 81 


Reporting 

90 00 


Smoker 

342 27 


Other Miscellaneous Items 

540 62 2,260 49 

10,414 73 


Income 

Exhibits (Net) 
Guest Fees 
Profit on Banquet 


$ 9 832 66 
421 00 

109 32 10,362 98 


Net Expenses of Annual Session 


51 75 


Annals of Internal Medicine 
Income 


Subscriptions 


Volume I 

$ 14 27 

Volume 11 

10 49 

Volume III 

9 02 

Volume IV 

9 62 

Volume V 

7 63 

Volume VI 

12 68 

Volume VII 

2S 75 

Volume VIII 

31 45 

Volume IX 

90 07 

Volume X 

1,369 22 

Volume XI 

23,066 59 $24,649 79 

Ad\ertising (Net) 


Volume X 

S 4,243 94 

Volume XI 

4,619 57 S,S63 51 


$33,513 30 

Expenses 


Salaries 

$ 6,310 74 

Communications (Postage, Telephone, etc ) 

1,195 03 

Office Supplies and Stationery 

303 89 

Printing 

17,443 92 

Miscellaneous 

156 88 

Allowances, Adjustments and Purchases 

100 63 25,511 09 


8,002 21 


Net Profit on Annals or Internal Medicine 
Total Income 


$48,140 40 
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Executive Secretary’s Office 
Expenses 

Salaries $ 9,173 05 

Communications (Postage, Telephone, etc ) 1,723 84 

Office Supplies and Stationery 606 22 

Printing 1,057 81 

Maintenance 32 73 

Traveling Expenses 1,924 40 

Fee to Custodian of Securities 151 13 

Miscellaneous Items 494 09 


College Headquarters 

Maintenance $ 2,109 16 

Taxes 1,253 07 

Insurance 86 77 

Miscellaneous 100 00 


15,163 27 


3,549 00 


Other Expenses 

Investment Counsel Service 200 00 

Annals or Internal Medicine Distributed Free to Life Members 474 00 

Printing 1937 Directory, net 4,039 31 

Grant to the National Conference on Nomenclature of Disease 1,000 00 

Research Fellowships (amount not provided by Income of En- 
dowment Fund) 69 75 

Depreciation 

Building $ 1,000 00 

Furniture and Equipment 847 02 1,847 02 


Net Income for the Year Ended Dec 31, 1937 


Par 
Value 
$ 5,000 
2,000 

5.000 

1.000 

5,000 

5,000 

5.000 

2.000 

3.000 

5.000 

1.000 

5.000 

2.000 

3.000 

5.000 

2.000 


2,000 


Investments 
December 31, 1937 

Endowment 

Fund 

Bonds Securities 

Bell Telephone of Canada, 5s, 1955 § 5,562 50 

Canadian National (West Indies) SS 

Co , Ltd , 5s, 1955 2,040 00 

Cities Service Co , 5s, 1950 

City of Montreal, 5s, 1956 1,071 30 

Columbia Gas and Electric Corp , Deb , 

5s, 1961 

Commonwealth Edison Co , First, Series 

"F,” 4s, 1981 4,744 35 

Government of the Dominion of Canada, 

4s, 1960 4,662 50 

Great Northern Railway Co , Series 

"H," 4s, 1946 2,100 45 

Great Northern Railway Co , Series 
“H,” 4s, 1946 

New York Central RR , 3% s, 1946 4,900 00 

North American Edison Co , Deb , Series 
“A,” 5s, 1957 

Northern States Power Co, 1st & Ref 

Mort , 3 Fes, 1967 4,806 25 

Ohio Edison Co , 1st Mort , 4s, 1965 2,115 00 

Ohio Edison Co , 1st Mort , 4s, 1965 
Pennsvlvama Railroad, Gen , 4 j^s, Series 
“E,” 1984 

Port of New York Authority, New York- 
New Jersev Interstate Bridge, 4J£s, 

Series “B,” 1952 2,042 20 

Port of New York Authority, New York- 
New' Jersey Interstate Tunnel, 4J4 S > 

Series "E," 1958 2,065 40 


General 

Fund 

Securities 


S 4,075 90 
4,956 25 


2,910 45 
1,007 75 


3,172 50 
5,013 10 


26,394 10 
$21,746 30 
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5,000 

5,000 

5.000 

2.000 
20,000 

5,000 

Southern Kraft Corp , 1st Leasehold &. 

Gen Mort , 4J^s, 1946 

Southern Pacific Co , 3%s, 1946 

Texas and Pacific Railway, Gen and 
Ref , B, 5s, 1977 

U S Treasury, 4s, 1954 

U S Treasury, 3}^s, 1945 

Virginia Public Service, SJ^s, 1946 

5,313 40 
1,998 13 
19,887 50 

5,062 50 
5,008 65 

5,133 65 


8100,000 

Totals, Bonds 

$63,308 98 

$36,340 75 

$ 99,649 73 

Shares 

50 

30 

50 

50 

150 

20 

50 

50 

Stocks 

Atchison, Topeka and Santa Fe 
Caterpillar Tractor Co 

Chase National Bank of New York 
Continental Can Co , Inc 

Pacific Gas & Electric Corp 

J C Penny Co 

Timken Roller Bearing Company 

Union Carbide & Carbon Corporation 


$ 4,970 75 
3,014 40 
2,775 00 
5,125 00 
4,640 50 
1,375 30 
3,407 25 
3,292 65 



Total, Stocks 


S28.600 85 



Total, Investments 

$63,308 98 

$64,941 60 

$128,250 58 


Report on Registration or the 
Twtntt -Second Annual Session 
of the 

American Coilege of Piiasicians 
New York, N Y April 4-8, 193S 

Below appears a distribution of the registi ation at the New York Session of the 
College The member attendance was the highest at an\ meeting in the lnstoiv of 
the College The guest attendance was restricted very largely to guest clinicians and 
speakers, since the physical facilities could not accommodate the large number of 
guests that would attend if admission were open to all members of the local county 
medical societies m the district 

The New York registration compares with previous registrations as follows 

Guest 


Session 

Members 

Guest 

Physicians Students 

Ex- Non- 

lnbilors Physicians 

Visiting 

Ladies 

Total 

New York (1938) 

1447 

463 

3 

291 

24 

319 

2,547 

St Louis (1937) 

8 77 

589 

414 

201 

30 

210 

2,321 

Detroit (1936) 

733 

539 

172 

132 


103 

1,679 

Philadelphia (1935) 

923 

749 

346 

231 


195 

2,444 

Chicago (1934) 

690 

660 

420 

194 


121 

2,085 


Pioz'tnccs and States 
UNITED STATES 

A I ABAM \ 

Arizon V 
Ark ans \s 
C alitorm a 
Coi OR ADO 
COX’NFCTICUT 
Delaw are 

District or Columbia 

Florida 

Georgi a 

Id aiio 

Illinois 

Indian a 

IOAA A 

Kansas 

Kentucky 

Louisiana 

Maine 

Mara land 

M ASS ACHUSETTS 

Michigan 

Minnesota 

Mississippi 

Missouri 

Montana 

Nebraska 

New Hampshire 

New Tersea 

New Mexico 

New York 

North Carolina 

North Dakota 

Ohio 

Oki aiiom a 
Oregon 

Pexnsa j l\ ania 
Rhode Island 
South Carolina 
South Dakota 
T ennlssee 
Texas 
Utah 
Veraiont 
Virginia 
Washington 
West Virginia 
Wisconsin 
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States 

mbcis 

Guests 

Total 

9 


9 

4 


4 

5 

1 

6 

26 

2 

28 

11 

1 

12 

54 

6 

60 

7 

1 

8 

33 

3 

36 

13 


13 

IS 

1 

19 

1 


1 

37 

12 

49 

13 

2 

15 

9 


9 

10 


10 

10 

2 

12 

13 

1 

14 

12 

1 

13 

48 

4 

52 

70 

18 

88 

60 

6 

66 

25 

8 

33 

7 


7 

16 

1 

17 

5 


5 

10 

1 

11 

5 

2 

7 

74 

7 

81 

1 


1 

375 

293 

66S 

30 

3 

33 

2 


2 

77 

16 

93 

11 

2 

13 

6 

3 

9 

163 

30 

193 

16 

2 

18 

7 

3 

10 

2 


2 

10 


10 

IS 

1 

19 

3 

1 

4 

3 

2 

5 

36 

1 

37 

5 

1 

6 

22 

4 

26 

11 

4 

15 


CANAL ZONE 

Ancon 


1 


1 
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Piovmces and States 

Membeis 

Guests 

Total 

PHILIPPINE ISLANDS 

Manila 


1 

t 

PUERTO RICO 

San Juan 

2 


2 

FOREIGN 

CANADA 

Albert \ 

1 


1 

British Columbia 

1 

1 

2 

Manitoba 

1 


1 

New Brunswick 

5 

1 

6 

Novi Scotia 

1 


1 

Ontario 

18 

11 

29 

Quebec 

12 

1 

13 

Saskatchewan 

1 


1 

FINLAND 

Helsingfors 


1 

1 

HUNGARY 

Budapest 


1 

1 

REPUBLIC OF PANAMA 

Panama 

1 


1 

ToCa! 

Total Visiting Ladies 
lotal Students 

Total Exhibitors 

Total Guest Non-Ph>sicians 

1,447 

463 

1,910 

319 

3 

291 

24 


Grand Total 


2,547 
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LaMOTTE OUTFIT for 

DETERMINING SULFANILAMIDE 
IN BLOOD AND URINE 

D eveloped for use in routine daily 
examinations Quantitative re- 
sult obtained by comparing the 
treated specimen with standards of 
known concentration Only 0 2 cc 
of finger blood and urine are re- 
quired Both tests may be com- 
pleted within 20 minutes Outfit 
complete with full instructions, price 
S22 50 F 0 B Baltimore, Md 

LaMotte Blood Chemistry Service 
includes a series of similar outfits 
for conducting the following accu- 
rate tests — Blood Urea — Icterus 
Index — Phenolsulphonphthalem — 
Urine pH — Blood pH — Gastric Acid- 
ity — Calcium Phosphorus — Blood 
B romides — U r analysis 

LaMOTTE CHEMICAL PRODUCTS CO 

418 Light Street Baltimore, Md 
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/T^OMPLETE facilities for 
the diagnosis and treat- 
ment of chronic arthritis and 
related conditions, also cardio- 
vascular and allergic diseases 

For further information 
address 

THE WYATT CLINIC 

TUCSON, ARIZONA 
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In the same POSITIVE manner that 
ALLERQIA PILLOWS bring relief 

ALLERGIA 

MATTRESSES 

Eliminate the SOURCE of dust 



Even after years of use, ALLERGIA 
mattresses and pillows remain DUST- 
FREE The silk fibre filling material 
which they contain brings lasting comfort 
to allergies (principally sufferers from 
hay fever, asthma and related disorders), 
because the source of irritation has been 
eliminated 1 


Available at leading department and 
furniture stores 

ALLERGIA PRODUCTS CO, Newton, Mass 
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CV/y 0/ Tucson , elevation 2,400 feet , surrounded by mountains reaching 9,000 feet 

Barfield Sanatorium 

TUCSON, ARIZONA 

ATTENDING STAFF 

Dr Samuel H Watson Dr Meade Clyne Dr Charles S Kibler 

Dr Chas V Barley Dr Wm Magill Schultz Dr W R Hewitt 
Dr Clyde E Flood Dr Clair S Linton 

PARTICULAR ATTENTION GIVEN TO THE DIAGNOSIS AND TREAT- 
MENT OF ARTHRITIS, ASTHMA, BRONCHIECTASIS, SINUSITIS AND ALL 
ALLERGIC AILMENTS Air-conditioned rooms available for specialized treatment 
Separate cottages for patients with tuberculosis 

Situated in Tucson’s restricted Residential Area — in full view of the surrounding 
mountains, yet less than ten minutes from the downtown shops, libraries, the University 
of Arizona facilities, churches, friends 

Exceptional cuisine Kitchen in charge of an experienced Dietitian, assuring per- 
sonal attention to specific diets prescribed by the physician 

Every Room a Corner Room S uest room * corner room with private bath and 

J running ice water burnished attractively to provide 

>* homelike comfort without the customary institution at- 
| mosphere Radios, fans and lights controlled from beds 
TlSfii HU} ^ Karl F Barfield, Managing Director 

'1 v j- T s „f*j '{1 Barfield Sanatorium 

HP J ll, jj »f ^ j 2100 E Speedway Tucson, Arizona 

*"} Modern Fireproof Cottages in the Quiet of a Private Park 
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The Desert Sanatorium of Southern Arizona, Inc. 

TUCSON, ARIZONA 

ROLAND DAVISON, M D , Medtcal Director 
TONEY A HARDY, Business Manager 
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Airplane View of the Sanatorium Grounds 


SPECIAL LOW SUMMER RATES FOR ARTHRITICS 

The Desert Sanatorium will admit patients suffering: from arthritis between Mny 15 and Julj 
15, 1938, at the all-inclusive rate of $150 00 per month which will include room with pn\ate bath 
and pm ate screened porch board with tray ser\ice to the room medical care and nursing service 
I>hy sio therapy , transfusions (except the fee to the blood donor) diagnostic studies (x-ra>s lab- 
oratory tests etc ) and all other expenses incident to their treatment 

These rates will apply exclusively to sufferers from arthritis and all patients admitted will be 
leqnired to remain three months, unless sooner discharged by the 'Medical Director Regular rates 
will be restored October 15 1938 These reduced rates ire being: offered 

1 To enable arthritic patients of moderate means to make use of the complete facilities of this 
institution during: the warmer months when maximum climatic benefit mat be expected 

2 To continue the clinical studies being- made by the Sanatorium staff of arthritis particularly 
as affected by climatic conditions 

3 To maintain employment for certain members of the Sanatorium staff who otherwise would 
not be retained during the summer months 
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Frasher Foto Pomona Calx forma L_ _ ~ 

£ Administration Building Out Patient Clinic 

For further information address The Desert Sanatorium of Southern Arizona Inc , Tucson, Arizona 
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ANNALS OF INTERNAL MEDICINE 


THE POTTENGER SANATORIUM AND 
CLINIC FOR DISEASES OF 
THE CHEST 

Monrovia, California 



THIRTY YEARS’ EXPERIENCE IN THE TREATMENT 
OF TUBERCULOSIS 


LOCATION 

Sixteen miles east of Los Angeles In the foothills of the Sierra NIadre Mountains at 
an elevation of 1 000 feet On the mam line of Santa Fe Railway Connected with Los Angeles 
by mterurban railway and splendid boulevards 


ENVIRONS 

The grounds consist of a beautiful park of forty acres m which are found a variety of 
native Live Oaks subtropical trees and plants and a profusion of beautiful shrubs and flowers 
Many winding walks and nooks of exquisite beauty add to its attractiveness When on exercise 
patients also enjoy the beautiful trails m the adjoining canyons and mountains 


MEDICAL CARE 

Competent resident staff Examinations for comparison every six weeks Close medical 
supervision Individual needs and problems receive personal attention 


THERAPEUTIC CARE 

Fads are not followed but an endeavor is made to give patients the amount of rest and 
exercise suited to their individual needs the benefits or a liberal and adequate diet such tonic 
measures as will increase their resistance and other measures that will help them overcome 
anv disturbing symptoms or complications that may arise Heliotherapy, tuberculin pneumo- 
thorax and surgery employed whenever indicated 

Weekly rates from $25 00 up including medical attention medicines (except expensive 
remedies) and general nursing Extra charge for operative measures (except pneumothorax) 

DIAGNOSTIC CLINIC . / 

A diagnostic clinic is maintained tor the study ot all diseases of the chest S 

F M POTTENGER, M D Medical Director 




PRESERVE 

The Annals of internal medicine 

For Usefulness Through Succeeding Years 


r _ — Permanent Binder, SI 25 each — two binders 
en \ \ required for a full Volume 

f* ■A of twelve issues 

-,7^T u A handsome stamped imitation leather binder 
in two books, each of the right size to hold six 
>y issues of the “Annals of Internal Medicine ” 

A convenient binder in which the journals may- 
be inserted. Outside of binder stamped in gold 
with name of the journal and index to volume and numbers 

When ordering be sure to specify Volume and the period for which the 
binders are to be used. 

THE AMERICAN COLLEGE OF PHYSICIANS 

4200 PINE STREET PHILADELPHIA, PA. 


Fellowship Insignia 
for Academic Gown 


The insignia for academic dress was 
adopted after exhaustive investigation by 
a special committee on insignia of the 
College It consists of a cross of the 
shape of the Fellowship Key, exact size 
as illustrated, of green velvet with the 
Seal of the College outlined in sohd gold 
braid, to be worn at the option of the 
Fellow on the right sleeve of the aca- 
demic gown, about three mches below the 
shoulder seam These insignia are made 
up on order ready to be stitched to the 
gown 

Trice, delivered, $4 00 
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The Amencan College of Physicians, 4200 Pine Street 
Philadelphia, Pa 




ANNALS OF INTERNAL MEDICINE 

Official Periodical of the American College of Physicians 

Place of Publication — Prince and Lemon Sts , Lancaster, Pa 

Editorial Office— University Hospital, Executive Office-4200 Pine Street, 

Baltimore, Md. Philadelphia, Pa 

The Annals of Internal Medicine is published by the American College of Physi- 
cians The contents consist of contributions in the field of internal medicine, editorials, book 
reviews, and a section devoted to the affairs of the College. 

Manuscripts All correspondence relating to the publication of papers and all books 
and monographs for review should be addressed to the editor No manuscripts will be ac- 
cepted without his consideration Bibliographic references are to conform to the following 

style 

4 Doe, J E What I know about it, Jr Am Med Assoc , 1931, xevi, 2006-2008 

Six illustrations per article are allowed without cost to the author Beyond this number 
the author must pay the actual cost of illustrations 

Reprints For each article published, there will be furnished gratis fifty reprints 
without covers An order slip for additional reprints, with a table showing cost, will be 
sent with galley proof to each contributor If additional reprints over the first fifty are 
wanted the order slip must be returned to the printer at the time corrected galley proofs are 
sent to the Editor 

Reviews The Annals will make an especial feature of the reviews of monographs and 
books bearing upon the field of internal medicine Authors and publishers wishing to submit 
such material should send it to the editor While obviously impossible to make extended 
renews of all material, an acknowledgment of all books and monographs sent will be made 
w the department of reviews 

Subscription This periodical is issued monthly, new volumes beginning with the July 
number each ye*.i v. Subscriptions » A; -be by the volume or year, but the volume basis is 
especially recommendea Volumes will consist of approximately 1,400 pages Subscription 
price per volume, or per annum, net postpaid $7 00, United States, Canada, Mexico, Cuba, 
Canal Zone, Hawaii, Porto Rico, $7 50, other countries Prices for back volumes or num- 
bers furnished upon application Single numbers, current volume, when available, $1 00 
Members of the American College of Physicians receive the Annals of Internal Medi- 
cine as a part of their membership Checks should be drawn to the order of W D Stroud, 
M D , Treasurer, and remitted through the Publication Office or the Executive Secretary’s 
Office. 

Business Correspondence All correspondence relating to business matters, adver- 
tising, subscriptions to the Annals, inquiries concerning membership in the American Col- 
lege of Physicians, et cetera, should be addressed to the Publication Office or to the Execu- 
tive Secretary Books and reprints presented to the College Library should be addressed 
to the Executive Secretary 
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St Louis 
New York 
Boston 
Philadelphia 
Colorado Springs 

Assistant Editor 

Paul Clough Baltimore 

EDITOR EXECUTIVE SECRETARY 

Maurice C Pincoffs, MD Edward R. Loveland 

University Hospital American College of Physicians 

Baltimore, Md 4200 Pme Street, Philadelphia, Pa 
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